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Edwards,  Ka r l  Ormond, P h . D . ,  September  1987 Soc i o l ogy

An t ec ede n t s  of  Academic Achievement  Among E l ement a r y  School  Amer i can 
I n d i a n s  and T h e i r  Class

D i r e c t o r :  Rodney L. 8 r

The an t e c e d e n t s  o-f academic ach ievement  were t he  f oc us  of  t h i s  panel  
and c r o s s - s e c t i o n a l , e x i s t i n g  r e c o r d s  s t udy  of  Amer i can I nd i an  
e l eme n t a r y  s t u d e n t s  and t h e i r  c l as s m a t e s .  U n l i k e  most s t u d i e s ,  t h i s  
s t u d y  more c omp l ex l y  o p e r a t i o n a l i z e d  academic ach i evement  as ter. 
s e p a r a t e  t e s t  s co r es .  An tecedent  da ta  on academic ach i evement ,  
t e a c he r  e v a l u a t i o n s ,  p e r s o n a l / f a m i l i a l  c h a r a c t e r i s t i c s ,  and school  
e n v i r o n m e n t / 1 e a r n i n g  c o n t e x t s  of  I n d i a n  in = 201) and n o n - I n d i a n  
in = 258) s t u d e n t s  were c o l l e c t e d  t o :  (1) d e s c r i b e  s t u d e n t
c h a r a c t e r i s t i c s  and de t e r mi ne  i f  I nd i a n  s t u d e n t s '  ach i evement  was, as 
p r e v i o u s  s t u d i e s  have r e p o r t e d ,  below t h a t  of  t h e i r  c l as s ma t e s ;  ( 2 ) 
d i s c o v e r  an t e c e d e n t s  t h a t  accounted f o r  p o p u l a t i o n  and I n d i an  academic 
ach i evemen t ;  (3)  de t e r m i ne  i f  p r e d i c t o r s  of  ach i evement  were d i f f e r e n t  
f o r  I n d i a n s  t han  f o r  t h e  p o p u l a t i o n ,  or i f  t hey  v a r i e d  by grade l e v e l :  
and (4) d e t e r m i ne  whether  p r e d i c t o r s  were p o t e n t i a l l y  m a m p u l a b l e  by 
t he  school  s y s t e m.

D e s c r i p t i v e  s t a t i s t i c s  documented t h a t  I n d i an  s t u d e n t s  were 
s t a t i s t i c a l l y  and s u b s t a n t i v e l y  d i f f e r e n t  f rom n o n - I n d i a n  s t u d e n t s  in 
a n t eceden t  academic ach i evemen t ,  t e a c h e r  e v a l u a t i o n s ,  
p e r s o n a l / f a m i  1 i a l  c h a r a c t e r i s t i c s , and school  e n v i r o n m e n t / 1 e a r n i ng  
c o n t e x t s .  Ana l yses  a l s o  demons t ra ted  t h a t  t he  achievement  l e v e l  of 
I n d i a n  s t u d e n t s  was below t h a t  of  non-  I n d i an  s t u d e n t s ,  both f o r  the 
a g g r e g a t e  and a t  i n d i v i d u a l  gr ade  l e v e l s .

Ant eceden t s  of  I n d i an  achievement  were d i f f e r e n t  f rom t hose  t ha t  
p r e d i c t e d  p o p u l a t i o n  ach i evemen t ,  accounted f o r  more v a r i a n c e  by grade 
l e v e l  than f o r  t he  agg r ega t e ,  and were more p r e d i c t i v e  at  p a r t i c u l a r  
grade l e v e l s  than o t h e r s .  More of  t he  p r e d i c t o r s  were p o t e n t i a l l y  
m a m p u l a b l e  by the schoo l  system f o r  both t he  p o p u l a t i o n  and I nd i an  
s t u d e n t s  even though no more m a n i p u i a b l e  v a r i a b l e s  en t e r ed  the 
r e g r e s s i o n  models than expected by chance a l one .  P o t e n t i a l l y  
m a m p u l a b l e  p r e d i c t o r s  accounted f o r  s i g n i f i c a n t l y  more of  the 
e x p l a i n e d  v a r i a n c e  f o r  both t he  p o p u l a t i o n  (657.-977.) and I nd i an  
s t u d e n t s  ( 807 - 1007 ) .  However ,  non-mam pul  ab l e  an t e c e d e n t s ,  
p a r t i c u l a r l y  p e r s o n a l / fami  1 i a l  f a c t o r s ,  were s i g n i f i c a n t l y  more 
i m p o r t a n t  t o  under  s t a n d i n g  p o p u l a t i o n ,  r a t h e r  t han I n d i a n ,  
ach i evemen t .  Co n v e r s e l y ,  an t eceden t  t eache r  e v a l u a t i o n s  were 
s i g n i f i c a n t l y  more i m p o r t a n t  t o  e x p l a i n i n g  I n d i a n ,  r a t h e r  than 
p o p u l a t i o n ,  ach i evemen t .  Panel  da ta  showed t h a t  t he  achievement  gap 
between Indian students and their classmates was generally less for 
t h i r d  than second grade s t u d e n t s ,  l e a s t  f o r  f o u r t h  grade s t u d e n t s ,  but  
g r e a t e s t  f o r  f i f t h  and s i x t h  grade s t u d e n t s .  Non- m a m p u l a b l e  
a n t e c e d e n t s  were more i m p o r t a n t  f o r  I n d i an  s t u d e n t s  at  h i gh e r  grade 
1 e v e l s .
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PREFACE

Thi s  r esea r ch  was p a r t  of  an ongoing e f f o r t  by t he  Washoe County 

School  D i s t r i c t  T i t l e  IV I nd i an  Educa t i on  program t o  u n de r s t an d ,  and 

h o p e f u l l y  f a c i l i t a t e ,  Amer i can I nd i an  s t uden t  ach i evement .  In 1903 

the T i t l e  IV program d i r e c t o r ,  S y l v i a  McCloud,  sub mi t t e d  a Chapter  I 

b l ock  g ran t  p r oposa l  t o  purchase equipment  and h i r e  a r e s e a r c h e r  to 

develop a comput e r i zed  s t u d e n t  p r o f i l e  program t o  he l p mon i t o r  I nd i an  

s t uden t  academic achi evement  and success .  La r ge r  concerns  of  the 

d i s t r i c t ' s  s p e c i a l  s e r v i c e s  d i r e c t o r  and c u r r i c u l u m  s p e c i a l i s t ,  J e r r y  

Ho l l oway ,  i n c l ud e d  more g e n e r a l i z e d ,  t h e o r e t i c a l  u n d e r s t a n d i n g s  of  

I nd i an  educa t i on  i n  t he  Washoe County School  D i s t r i c t ,  a l ong w i t h  the 

more e x p l i c i t  a p p l i e d  g oa l s .

Upon approval  of  t he b l oc k  g r a n t  , a t t e mp t s  t o  l o c a t e  a r esea r ch  

a s s i s t a n t  t h rough t he  U n i v e r s i t y  of  Nevsda-Reno proved u n s u c c e s s f u l ,  

and the p o s i t i o n  was a d v e r t i s e d  i n  t he l o c a l  paper .  1 was 

s ubsequen t l y  h i r e d  f o r  t he  p o s i t i o n ,  w i t h  t he c l e a r  u nde r s t an d i ng  tha 

I would be ab l e t o  keep c op i es  of  a i l  data c o l l e c t e d  f o r  t h e o r e t i c a l  

ana l yses  in t h i s  d i s s e r t a t i o n .  Thus,  the o ro . i ec t  began w i t h  two
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s epa r a t a  goa l s  t h a t ,  n o n e t h e l e s s ,  encompassed r e l a t e d  s e t s  of  

o b j e c t i v e s :  (1) t he  t h e o r e t i c a l  e x p l o r a t i o n  of  I n d i a n  educ a t i on  i n

t he  Washoe County School  D i s t r i c t ;  and

(2) t he  a p p l i e d  program devel opment .  The n e c e s s i t y  t o  c o l l e c t  

i n f o r m a t i o n  on both I nd i an  and n o n - I n d i a n  s t u d e n t s  was e x p l a i ne d  t o  

t he  T i t l e  IV d i r e c t o r  and c o n c u r r e n t l y  t o  J e r r y  Ho l l oway .

Data c o l l e c t i o n  began i n  J u l y ,  1984,  w i t h  t he  r e c o r d i n g  of  t he  

S t a n f o r d  Achievement  Test  Scores (alGng w i t h  o t h e r  t ypes  of  t e s t  

scores )  on I n d i an  s t u d e n t s .  Once p e r m i s s i on  and c o o p e r a t i o n  t o  ob t a i  

data f i l e s  f rom t he  mainf rame were made, da ta  c o l l e c t i o n  began in 

e a r n e s t ,  host  da t a  were c o l l e c t e d  between September ,  1984,  and 

December,  1934. Copies of  the s t u d e n t ’ s permanent  r e c o r d s ,  e n r o l l  men 

f o rms ,  and o t h e r  i n f o r m a t i o n  were made. Data f i l e  s t r u c t u r e s  f o r  use 

on pe rsona l  computers  were c r ea t ed  t o  e s t a b l i s h  s t u d e n t  p r o f i l e s  per 

the a p p l i e d  g oa l ;  but  da ta  was not  en t e r ed  (due t o  hardware damage; 

s u c c e s s f u l l y  p r i o r  t o  my d e p a r t u r e  f rom Re n o - - a l t h o u g h  e x p l i c i t  

g u i d e l i n e s  were l e f t  f o r  my r ep l acemen t .

S h o r t l y  a f t e r  I began work i ng f o r  t he  d i s t r i c t ,  I submi t t ed  a 

r esear ch  p roposa l  t o  t he d i s t r i c t  t o  conduct  r es ea r ch  f o r  my 

d i s s e r t a t i o n .  The r esea r ch  would c o n s i s t  o f  a n a l y z i n g  c h a r a c t e r i s t i c  

of  e d u c a t i o n ,  i n c l u d i n g  both I nd i an  and n o n - I n d i a n  s t ud e n t  

d i f f e r e n c e s ,  and i d e n t i f y i n g  p r e d i c t o r s  of  academic success .  Through 

the s uppo r t  of  J e r r y  Ho l l oway ,  and t he  i n t e r e s t s  of  o t h e r s  i n  t he
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d i s t r i c t ,  t he  p r o p o s a l  was w h o l e h e a r t e d l y  approved.  From t h a t  p o i n t  

on,  da ta  was c o l l e c t e d  w i t h  t he  t h e o r e t i c a l  q u e s t i o n s  i n  mind;  

a l t h o u g h  such i s s u e s  were o b v i o u s l y  cognate  t o  t he a p p l i e d  needs,  

a l b e i t  l a r g e r  i n  scope.

Data c o l l e c t i o n  on my p a r t  ceased i n  December,  1984,  when I 

r e t u r n e d  t o  Montana,  but  da ta  c o l l e c t i o n  on Amer i can I nd i an  s t uden t s  

has remained an ongo i ng  p r ocess .  Wi th my d e p a r t u r e ,  t he  t h e o r e t i c a l  

i s s u e s  became my o n l y  g o a l ,  w h i l e  t he  T i t l e  IV program d i v o r c e d  i t s e  

of  t h i s  t h e o r e t i c a l  goal  i n  f a v o r  of  the more s t r i c t  a p p l i e d  goa l .  

However ,  s i nc e  the d i s t r i c t ,  and p a r t i c u l a r l y  J e r r y  H o l l o wa y ,  remain 

i n t e r e s t e d  and s u p p o r t i v e  of  my r e s e a r c h ,  da ta  c o l l e c t i o n  was 

comple ted in a b s e n t i a .

The r e s u l t s  of  t h i s  s t u d y ,  t h e r e f o r e ,  w h i l e  i n t e n d e d  t o  be 

t h e o r e t i c a l ,  w i l l  h o p e f u l l y  have some a p p l i e d  e f f e c t s  as w e l l .  

Moreover ,  i t  i s  my hope t h a t  I w i l l  De ab l e  to conduc t  f u r t h e r  

r es ea r ch  i n  t he Washoe County Schooi  D i s t r i c t  t o  o b t a i n  both 

a t t i t u d i n a l  and i n t e r a c t i o n a l  da t a .
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Chapter 1 

RESEARCH PROBLEM

This research was p r i ma r i l y  an i nduc t i ve  comparison of the 

educat ional  success of elementary Indian students and t h e i r  

classmates.  The ma j or i t y  of previous studies on Indian and non- Indian  

student s '  academic or educat ional  success have concluded t hat  the 

primary f a c t or s  t hat  explained such success were not located wi t h in  

the school systems,  but r a t her  t hat  they were embedded wi t h i n  the 

students themselves,  t h e i r  f a m i l i e s ,  t h e i r  community,  and t h e i r  

c u l t u r e  ( e . g . ,  Ber ry ,  1968; Chadwick,  1972; Coleman et  a l . ,  1966,

1982; Coombs et a l . ,  1958; Fuchs and Havighurst ,  1972; Jencks et a l . ,  

1972; Parmee, 1968) .  Never theless,  some st udies  have concluded that  

school r e l a t ed  va r i a b l e s  were indeed important  in determining academic 

success for  Indian students and t h e i r  classmates (Brad,  1975,  1976a,  

1976b, 1977) ,  for  Engl ish students (Rut ter  et  a l . ,  1979) ,  and for  

American students in general  (Heyns, 1974,  1978; Mayeske et  a l . ,  1972) .

In cont rast  to e i t h e r  of these p os i t i ons ,  a recent  nat ionwide  

eva l ua t i on  of Indian student  academic success concluded t ha t  "very few 

of the [ T i t l e  IV-A Indian Educat ion!  p r o j ec t  or student  

c h a r a c t e r i s t i c s  which were studied served as meaningful  p r e d i c t o r s  of
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Indian t e s t  scores" (Gcldsamt and Jones,  1983 : 4 - 40 ) ;  t ha t  i s ,  the 

researchers  - fai led to s i g n i f i c a n t l y  exp l a i n  which f a c t o r s ,  school or 

non-school ,  associated wi th academic success.

Most previous research,  moreover,  has focused upon secondary 

school students (grades 7 - 1 2 ) ,  which has creat ed a void of any recent  

comprehensive research on the academic achievement o-f elementary  

school students (grades K- 6 ) .  A number of s t ud ’ os have also i nd i ca t ed  

t h i s  need f o r  more research on elementary student  achievement ( e . g . ,  

Brod, 1979a,  1979b; Development Associates ,  I n c . ,  1983; W.C. S. D. ,  

1984) .  Together ,  t h i s  need for  f u r t h e r  research and the lack of any 

cohesive t h e o r e t i c a l  understanding about the academic achievement of 

I ndian students (McShane, 1983) ,  denoted the need f or  an i ndu c t i v e  and 

comparat ive study to i d e n t i f y  des c r i p t o r s  and antecedents of both 

Indian and non- Indian academic achievement .

To i n d u c t i v e l y  and deduct i ve l y  examine the academic achievement of 

elementary school Indian students and t h e i r  non- Indian classmates in 

the Washoe County School D i s t r i c t ,  t h i s  study encompassed four  

o b j ec t i v e s .  The f i r s t  o b j ec t i ve  was to descr ibe and compare 

c h a r a c t e r i s t i c s  of elementary school Indian and non- Indian students  

( i nc l ud i ng  academic achievement)  in the Washoe County School 

D i s t r i c t .  The second o b j e c t i v e  i n d u c t i v e l y  i d e n t i f i e d  and i so l a t e d  

antecedent  f a c t o r s  of s tandardized achievement t e s t  scores,  which were 

then developed i n t o  p r e d i c t i v e  models f o r  exp l a i n i ng  elementary school  

student  success in the Washoe County School D i s t r i c t .  The t h i r d  

o b j e c t i v e  of the research deduct i ve l y  determined which f a c t o r s  best
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predicted academic achievement -for the Washoe County School D i s t r i c t  

elementary school students.  Tests were also made to determine i t  

d i f f e r e n t  f a c t o r s  explained academic achievement f o r  e i t h e r  Indian  

students or for  students at  d i f f e r e n t  grade l e v e l s ,  than f o r  the 

Washoe County School D i s t r i c t  e lementary school t o t a l  populat ion in 

genera l .  The f o u r t h  and f i n a l  o b j e c t i v e  of t h i s  study was to 

e m p i r i c a l l y  assess whether f a c t o r s  found to exp l a i n  academic 

achievement for  elementary school Indian students and t h e i r  classmates  

were wi t h i n  the school system, and t h e r e f o r e  p o t e n t i a l l y  manipuiabie  

by i t ,  or ,  as found in most previous resear ch ,  outs ide  the cont rol  of 

the schools,  and not subject  to manipulat ion by the Washoe County 

School D i s t r i c t .

Research Review

In 1928 the Meriam Report documented what was termed the " f a i l u r e "  

of Indian schools to provide adequate t r a i n i n g  and educat ion for  

Indian c h i l d r e n .  As a r e s u l t  of t h i s  Congressional  i n v e s t i g a t i o n ,  the  

Johnson-0' Mai 1ey Act of 1934 was enacted to co r r e c t  problems found in 

the educat ion of I ndians.  Since then,  numerous s c i e n t i f i c  s tudies  and 

school system eva l ua t i ons  of Indian educat ion have been made, both in 

the context  of Indian/government  and pub 1i c / p r i v a t e  schools.  In the  

f i r s t  of these s t u d i es ,  Peterson (1948) concluded t ha t  considerable  

progress had been made and demonstrated a s u b s t a n t i a l  reduct ion in the  

l a b e l i n g  of academic r e t a r d a t i o n .  In 1950 Anderson and his  associat es
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did a f o l l ow- up study of Peter  son's p r o j e c t ,  and g e n e r a l l y  supported

the f i n d i ng s  of Peterson.  From these r e s u l t s  i t  was concluded

t hat  as the c u l t u r a l  and educat ional  backgrounds of Indian  
c h i l d r e n  become more l i k e  those of whi te ch i l d r en  in pub l i c  
schools,  the more c l ose l y  w i l l  the educat ional  achievement of 
Indian c h i l d r e n  match that  of whi te c h i l d r e n  (Beat t y ,  1 9 5 3 : x v i ) .

Other s t ud i es  dur ing t h i s  t ime per iod also drew f avor ab l e

conclusions as to Indian academic success.  For example,  in 1951

Hopkins wrote approvingly  of the f e d e r a l  and mission schools on the

Tongue River  (Northern Cheyenne) Reservat ion.  S i m i l a r l y ,  Dale (1955)

evaluated the program of p r a c t i c a l  educat ion on the Pine Ridge

Reservat ion and concluded that  the program had d e f i n i t e l y  achieved i t s

purposes.  Except for  occasional  anomal ies such as these s t u d i e s ,  the

near l y  un i versa l  conclusion of i n v e s t i g a t i o n s  and eva l ua t i ons  of

Indian educat ion has been that  the Indian students were f a i l i n g .

A t h i r d  fo l l ow-up  study of Indian educat ion was made by Coombs and

his  assoc i a t es  in 1953,  which has been considered by some researchers

(Ber ry ,  1968; Dankworth,  1969; D i S i l v e s t r o ,  1961; Edington,  1969) the

most s i g n i f i c a n t  i n v e s t i g a t i o n  done between the Meriam Report  (1928)

and the Kennedy Report  (1969) .  Whi le Peterson repor ted p o s i t i v e

t rends in Indian educat ion,  and Anderson g e n e r a l l y  v e r i f i e d  Pet erson ' s

f i n d i n g s ,  Coombs et  a l .  showed t ha t  Indians were not achieving as wel l

as Pe t erson ' s  study had i nd i ca t e d .  The research of Coombs et a l .

o f f e r e d  s u b s t a n t i a l  evidence t ha t  Indian students were not achiev ing

as wel l  in the basic s k i l l s  subject s  as non- Indian s t udents ,  nor as

wel l  as repor t ed in previous s t ud i es .

In 1967 a specia l  Uni ted States  Senate subcommittee was charged to
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study a l l  mat ters p e r t a i n i n g  to Indian educat ion.  This committee was 

c o n s t i t u t e d  as a r e s u l t  o-f the growing concerns about Indian educat ion  

coming from s t u d i e s ,  on both n a t i on a l  ( e . g . ,  Coleman et  a l . ,  1966) and 

Indian (Aurback,  1967; Hav i ghurst ,  1957; Wax et  a l . ,  1964) educat ion,  

and the tremendous i n t e r e s t  of Congress to reform o v e r a l l  Indian  

po l i c y  (Szasz,  1977) .  The f i n d i n g s  were c r y s t a l l i z e d  in ti ie 1969 

Senate r epor t  Indian Educat ion:  ft Nat ional  Traqedy- - f t  Nat ional

Chal1enoe, more commonly known as the Kennedy Report  ( a f t e r  i t s  

pr imary aut hor ,  Ted Kennedy) which charged t h a t  Indian educat ion had 

not improved measurably since the Meriam Report  four  decades e a r l i e r .  

Indeed,  the study found t hat  al though more Indian students were 

at tendi ng  school ,  the q u a l i t y  of educat ion was i n f e r i o r  to that  

repor ted in 1928. The d i r e c t  r e s u l t  of t h i s  new assaul t  on Indian  

educat ion was the passage of the Indian Educat ion Act ,  or T i t l e  IV of  

Publ ic  Law 92-318,  in 1972.

In September of 1980 Congress d i r ec t ed  the U.S.  Department of 

Educat ion to eva l ua t e  the e f f e c t i v e n e s s  of the T i t l e  IV,  Par t  A 

p r o j e c t s .  Pursuant  to t h i s  Congressional  mandate,  the U.S.  Department  

of Educat ion cont racted Development Associates ,  I n c . ,  to make the 

eva l ua t i on  study.  To accomplish the e v a l u a t i o n ,  Development  

Associates ,  I n c . ,  c o l l ec t ed  i n format i on  from a s t r a t i f i e d  random 

sample of T i t l e  IV-A p r o j e c t s .  The researchers  at tempted data 

t r i a n g u l a t i o n  through the use of student  achievement t e s t s ,  anecdotal  

data from parents ,  p r o j e c t  s t a f f ,  and ot hers ,  and by parent ,  teacher ,  

s t a f f ,  and t u t o r  r a t i n g s  of T i t l e  IV-A p r o j e c t s  and student
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performances.  Dependent v a r i a b l e s  were measures of student

achievement ,  at tendance,  and r e t e n t i o n .  With respect  to academic

achievement,  Development Associates ,  I n c . ,  concluded t hat  f ac t o r s

t y p i c a l l y  conceived of as p r e d i c t i v e  of student  achievement were not

p r e d i c t i v e  of Indian student  achievement .

Very few of the [ T i t l e  IV-A Indian Educat ion]  p r o j e c t  or student  
c h a r a c t e r i s t i c s  which were studied served as meaningful  p r e d i c t o r s  
of Indian student  t e s t  s c o r e s . . . .  I t  would thus appear e i t h e r  
t h a t :  (a) the v a r i a b l es  which were se lect ed f o r  study in t h i s  
eva l ua t i on  are not those which are r e l a t e d  to Indian student  
achievement t e s t  performance;  (b) the measurement of those 
va r i ab l es  was imprecise or i naccurate ;  or (c) t here  are few 
pr o j ec t  or student  v a r i a b l es  which are meaningful  p r e d i c t o r s  of  
Indian student  achievement t e s t  scores (Goldsamt and Jones,  
1983:4-40;  emphasis added) .

The researchers also made the s t a r t l i n g  conclusion t ha t  at tendance and

r e t en t i o n  were not a problem for  Indian students per se.

I t  appears t ha t  the at tendance problem is  no gr ea t e r  among Indian  
students than among the general  student  p o p u l a t i o n . . . . Whi1e local  
percept ions of the r o l e  of T i t l e  IV,  Par t  A p r o j e c t s  in reducing  
dropout were p o s i t i v e ,  the Indian student  dropout r a t e  remained 
r e l a t i v e l y  constant  over the past  ten years (Rudes, 198 3 : 1 3 - 3 ) .

L a s t l y ,  Development Associates,  I n c . ,  made the general  conclusion t ha t

p a r t i c i p a t i o n  in T i t l e  IV,  Par t  A programs was not r e l a t e d  to the

academic achievement of Indian students.

Most T i t l e  IV,  Part  A pro j ec t Cs]  i nc lude a formal  component to 
improve the academic performance of Indian students.  The 
Development Associates eva l ua t i on  did not provide d e f i n i t i v e  
evidence t ha t  Part  A pro j ec t Cs]  have improved Indian student  
academic performance.  Achievement t es t  scores were not found to 
be s t rongl y  r e l a t ed  to program p a r t i c i p a t i o n  by students or the 
extent  of academic programing by pr o j ec tCs]  (Hopstock,  1983:9-3 ;  
emphasis added) .

This eva l ua t i on  pr o j e c t  was unique in t ha t  i t  had as one of i t s  

o b j e c t i v e s ,  the i s o l a t i o n  of p r ed i c t o r s  of Indian students '  academic
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achievement t e s t  scores through s t a t i s t i c a l  ana l y s i s  techniques.  That  

i s ,  u n l i ke  most other  s t udies  on Indian educat ion,  Development  

Associates ,  I n c . ,  had at tempted to s t a t i s t i c a l l y  descr ibe the causes 

as wel l  as the e f f e c t s  of Indian student  achievement .  S p e c i f i c a l l y ,  

Development Associates ,  I n c . ,  measured the f o l l o w i ng  v a r i a b l e s ,  where 

a s t e r i s k s  ( * )  i n d i c a t e  v a r i a b l e s  also used to t e s t  p r o j ec t  l eve l  

d i f f e r e n c e s  ( 19 8 3 : 4 - 1 3 ) :

Contextual  Va r i ab l es
* Technical  Assistance Center Geographic Region (5 ca t egor i es )
*  Number of I ndian students in p r o j ec t  <5 ca tegor i es)
* Geographic l oc a t i o n  of p r o j ec t  (on or near Reserva t i on,  other  

r u r a l  area,  urban area ,  met ropol i t an  area)
* Propor t ion of Indians to t o t a l  students in d i s t r i c t  (4 

cat egor i es )
* Whether or not Indians in p r o j e c t s  represented a s i ng l e  t r i b e

Program C h a r a c t e r i s t i c s
* Cu l t ur a l  Emphasis (yes,  no)
* Counsel ing Emphasis (yes,  no)
* Basic Academic S k i l l s  Emphasis (yes,  no)

Student  C h a r a c t e r i s t i c s
* Language Spoken at  Home: Engl ish on l y ,  I ndian language only,  

both Engl ish and an Indian language,  another  combinat ion of
1anguages

* Receiving Free or P a r t i a l l y  Free Lunch (SES measure)
Sex
Grade

* T u t o r i a l  Emphasis in Reading: none, r emedi a l ,  or enrichment
* T u t o r i a l  Emphasis in Mathematics:  none,  r emedi a l ,  or 

enrichment

Development Associates ,  I n c . ,  as i nd i ca t ed  above, concluded that  

no. measured v a r i a b l e ,  i nc l ud i ng  T i t l e  IV,  Par t  A program 

p a r t i c i p a t i o n ,  was a s i g n i f i c a n t  p r e d i c t o r  of academic achievement  

t e s t  scores for  Indian students.  These f i n d i n g s  by Development  

Associates ,  I n c . ,  much more than other  s t ud i es ,  suggested that  the  

f ac t o r s  exp l a i n i ng  Indian educat ion were d i f f e r e n t  than those commonly
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be l i eved  to be p r e d i c t i v e  of I nd i an ,  or any o t h e r ,  student  

achievement .  What other  - factors,  then,  have been commonly be l i eved  to 

exp l a i n  Indian educat i ona l  s u c c e s s / f a i l u r e ?

Whi le many s t ud i es  have examined the e f f e c t s  of school ing on 

Indian st udents ,  fewer have studied the causes (Szasz,  1977) ,  and even 

fewer have t r i e d  to develop any theory of I ndian educat ion (McShane,  

1983) .  This has probably  been because most r esear chers  have r e l i e d  

upon accepted educat ional  t h e o r i e s ,  which focused upon the student  and 

his f a mi l y  to exp l a i n  educat ional  success.  Yet the conclusions made 

by Development Associates ,  I n c . ,  suggested ot herwise  because they 

i ncluded these f a c t o r s  in t h e i r  study.  Ther e f or e ,  before  examining 

these general  educat ional  t h e o r i e s ,  a review of other  exp l anat i ons  

concerning Indian educat ion might be h e l p f u l .

In a r a r e  at tempt  to synthesi ze  the l i t e r a t u r e  on Indian educat ion  

in an e f f o r t  to exp l a i n  the academic achievement  of I ndian s t udent s ,  

Damian McShane (1983)  has developed what he c a l l s  a t r a n s c u l t u r a l  and 

developmental  model of  Indian student  achievement .  McShane 

c a t egor i zed  the per sona l ,  f a m i l i a l ,  and c u l t u r a l  f a c t o r s  usua l l y  

of f e r e d  f or  exp l anat i ons  i n t o  f i v e  basic concepts,  which he " r e f e r s  to 

as D models. . . d i s a d v a n t a g e / d e f i c i t / d e p r i v a t i o n  (Ddd) ,  d i s o r g a n i z a t i o n /  

d i s r u p t i o n  (Dd) ,  dependence ( d ) ,  d i f f e r e n c e  (D) ,  and developmental  

change (Dc)" ( 19 8 3 : 3 4 ) .  For McShane, the developmental  change concept  

has been the l e a s t  a pp l i e d ,  but most c r i t i c a l ,  of the f i v e .  Factors  

McShane included under developmental  change were: a) academic

performance ( i . e . ,  the crossover  phenomenon; see below for  d iscussion
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of  t h i s ) ;  b) t he  neu r os en s o r v  system;  c) v e r b a l  and nonve r ba l  i anguage 

a b i l i t y ;  d) i d e n t i t y ,  s t r e s s ,  and mental  h e a l t h  r e f e r r a l ;  e) 

c h i l d - r e a r i n g ,  competence,  and deve l opment ;  f )  m o t i v a t i o n  o r i e n t a t i o n ;  

and g) f a m i l y  i n t e g r i t y  and s t a b i l i t y .

C l e a r l y ,  McShane has a t t e m p t e d ,  t h r o u g h  h i s  f ocus  upon 

deve l opmen t a l  change,  t o  p l ac e  added emphasi s upon p s y c h o l o g i c a l  

f a c t o r s .

There has been no c o n c e n t r a t e d  f o c u s  upon t h e  i n t e r r e l a t i o n s h i p s  
among c o g n i t i o n ,  a f f e c t ,  and b e h a v i o r .  T y p i c a l l y ,  r es ea r c h  has 
pursued q u e s t i o n s  w i t h  one of  t hese  t h r e e  a reas  t o  t he  e x c l u s i o n  
of  t h e  e f f e c t s  of  t he  o t h e r s  ( 1 9 8 3 : 4 3 - 4 4 ) .

D e s p i t e  h i s  p r e f e r e n c e  f o r  p s y c h o l o g i c a l  e x p l a n a t i o n s ,  McShane' s

deve l opmen t a l  change p e r s p e c t i v e  of  academic ach i evement  i n c o r p o r a t e d ,

i n  l i m i t e d  f a s h i o n ,  t he o t h e r  f o u r  c o n c e p t s ,  whi ch were more

s o c i o c u l t u r a l  i n  n a t u r e :

Three l e v e l s  of  f a c t o r s  ( f a m i l y ,  c h i l d ,  t e a c h e r )  d i r e c t l y  or 
i n d i r e c t l y  i n f l u e n c e  a c t u a l  academic ach ievement  over  t i m e ,  and 
two major  s o r t s  of  e n v i r o n me n t a l  components ( env i r onment  and 
peer s )  i n f l u e n c e  t he n a t u r e  of  t he  c o n t e x t  w i t h i n  which i m p o r t a n t  
t r a n s a c t i o n s  t ake  p l ac e .

In a d d i t i o n ,  u n d e r l y i n g  d i mens i ons ,  p r i m a r i l y  r e l a t e d  t o  t he  
f a m i l y  l e v e l ,  are i d e n t i f i e d  w i t h  t he  p a r t i c u l a r  “ D" 
m o d e l . . . p r e v i o u s  r es ea r c h  has sugges ted may app l y  ( 1 9 8 3 : 4 4 ) .

Moreover ,  McShane's model he l d  t h a t  “ t he  f i r s t  or  p r i m a r y  l e v e l

i n f l u e n c e  upon v a r i a t i o n  i n  Amer i can I n d i a n  ach ievement  l i e s  w i t h i n

the t e a c h e r - s t u d e n t  r e l a t i o n s h i p "  ( 19R3: 44) ,

Me Shane' s  t r a n s c u l t u r a l  and deve l opment a l  model  co n t a i ne d  s e v e r a l

problems,  however.  F i r s t ,  where i s  the “t r a n s c u l t u r a l "  (whatever he

meant by t h i s )  p a r t  of  t he  model? Second,  whi ch does he r e a l l y  see as

the f o c u s ?  Was i t  t he p s y c h o l o g i c a l  c o g n i t i v e ,  a f f e c t ,  and b e h a v i o r ,
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or the socia l  psychological  i n t e r a c t i o n a l  r e l a t i o n s h i ps ?  What was 

c l e a r ,  was that  "non-developmental " concepts were not very impor tant ,  

whi le i t  appeared t ha t  psychological  - factors were impor tant .  L a s t l y ,  

why did McShane unexpectedly give emphasis to the student - t eacher  

r e l a t i o n s h i p  as the most important  f a c t o r  to understanding Indian  

achievement? That i s ,  when McShane s t a t ed  t h a t  the r e l a t i o n s h i p  was 

the pr imary i n f l ue n c e  on Indian achievement ,  t ha t  was h is  f i r s t  (and 

only)  discussion of any type of i n t e r a c t i o n .

Regardless of the i n t e r n a l  c o n f l i c t  of what the pr imary in f luence  

was in his model,  McShane did i nc l ude ,  at one po i n t ,  an i n t e r a c t i v e  

f ac t o r  ( i . e . ,  r e l a t i o n s h i p s )  as an explanatory  v a r i a b l e .  Equal ly  

impor tant ,  McShane's model was r e l a t i v e l y  complex in comparison to the 

general  educat ional  models of ten used to expl a i n  Indian achievement.  

The model did,  nonetheless,  place an emphasis upon psychological  

f ac t o r s  through i t s  focus upon the s t u d e n t ' s  c o g n i t i v e ,  a f f e c t i v e ,  and 

behavioral  aspects ( i . e . ,  the i n d i v i d u a l )  and his f a m i l i a l  i n f l uences .

While McShane paid only l i m i t e d  a t t e n t i o n  to s oc i o c u l t u r a l  

f a c t o r s ,  most s tudies  that  have o f f e r ed  any type of conceptual  

explanat ions about Indian student  achievement have focused upon 

s o c i oc u l t u r a l  f a c t o r s .  Indeed,  several  of the s tudies al ready  

discussed (Coombs et  a l . ,  1958; Meriam et  a l . ,  1928; U.S.  Senate,  

1969) drew a t t e n t i o n  to the soc i oc u l t u r a l  d i f f e r e n c e s  of the Indian  

student .  Berry ( 1968 ) ,  in h is  review of the research on Indian  

educat ion since the Meriam Report ,  g e n e r a l l y  concluded that  

soc i oc u l t u r a l  d i f f e r e n c e s  were the cause of Indian student  f a i l u r e .
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Other s tud i es  ( e . g . ,  Chadwick,  1972; Dankworth,  1969; Fuchs and 

Havighurst ,  1972; Parmee, 1968) of the same per iod also made the same 

conclusions.  In p a r t i c u l a r ,  c u l t u r a l  d e p r i v a t i o n  has been seen as the  

most i n - f l u e n t i a l  f a c t o r .

Overwhelmingly,  then,  the l i t e r a t u r e  on Indian educat ion has 

presented a f a i r l y  bleak s i t u a t i o n ,  in which the co n t r i b u t i n g  f ac t o r s  

were g e n e r a l l y  seen as being beyond the cont r o l  or manipulat ion of the  

school system. As suggested above,  t h i s  may indeed be t r u e  because 

most research on Indian achievement ,  in terms of understanding the 

p a t t e r n s  of t ha t  achievement ,  has evolved from general  educat ion  

t heory .  Hence, these conelusions concerning exp l anat i ons  about Indian  

student  achievement der ived from some very basic quest ions a p p l i cab l e  

to educat ion in genera l .  Do c h i l d r e n ' s  exper iences at school have any 

e f f e c t  on t h e i r  school success? Does i t  mat ter  which school they  

at tend? How i n f l u e n t i a l  i s  the f ami l y  to student  success? What 

f e a t u r e s  of the school environment account f or  achievement ,  

at tendance,  and r e t e n t i o n  ( the three most popular  measures of 

educat ional  success)? How impor tant  are i n d i v i d u a l  c h a r a c t e r i s t i c s ?

A review of the r e l e v a n t  l i t e r a t u r e  i n d i ca t ed  a f a i r l y  widespread 

acceptance of the t h e o r e t i c a l  pe r s pe c t i v e ,  in response to these 

quest ions,  t ha t  schools have g e n e r a l l y  made very l i t t l e  d i f f e r en c e  in 

a s t ud e n t ' s  achievement (see Br idge,  Judd, and Moock, 1979; Most e l l e r  

and Moynihan, 1972; and Shea, 1976; f or  reviews of the l i t e r a t u r e  on 

t h i s ) .  That i s ,  schools have not exer ted much i n f l uence  on student  

success,  i t  has not r e a l l y  mat tered what school one went t o ,  and the
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s t u de n t ' s  i n d i v i d u a l ,  f a m i l i a l ,  and c u l t u r a l  c h a r a c t e r i s t i c s  have best  

explained student  achievement .  C l e a r l y ,  t h i s  dominant theory has the  

same perspect i ve  as found in the l i t e r a t u r e  on Indian educat ion,  but  

with no group s p e c i f i c a t i o n .  This p er spect i ve  has been e s s e n t i a l l y  

predicated upon a few very i n f l u e n t i a l  s t ud i es .

Foremost and e a r l i e s t  among t h i s  group of s t udi es  was the Uni ted  

S t a t e ' s  governmental  1y i n s t i g a t e d  r epo r t  on the E q u a l i t y  of 

Educat ional  Op p o r t u n i t y , a lso known as the "Coleman Repor t" ,  by James 

Coleman and h is  assoc i a t es  in 1966.  The study conducted a l a r ge  scale  

cr o ss - sec t i ona l  survey of academic achievement in over 4 ,000 schools,  

with some 645,000 students of a l l  e t hn i c  ( i nc l ud i ng  Indian)  and r a c i a l  

o r i g i n s .  The r e s u l t s  were i n t e r p r e t e d  to i n d i c a t e  t ha t  educat ional  

at ta inment  was e s s e n t i a l l y  independent  of the school ing a student  

rece i ved .  During t h i s  same t ime per i od ,  a number of c r o ss - sec t i ona l  

st udies  were done in England t ha t  r e s u l t e d  in the Plowden Report ,  

Chi ldren and Thei r  Pr imary Schools , in 1967. This study,  s i m i l a r  in 

many regards to the Coleman Report ,  concluded t ha t  schools had l i m i t e d  

i n f l uen ce  on the development of t h e i r  s tudents.  Moreover,  both of  

these repor t s  determined t ha t  home, p a r e n t a l ,  and other  

non-manipul  abl e i n f l uences  beyond the cont rol  of the school system f a r  

outweighed any manipuiabie i n f l ue n c e  of the school system on student  

success.

Also qu i t e  i n f l u e n t i a l  upon e x i s t i n g  b e l i e f s  about the e f f e c t  of 

schools on student  success was the work of Arthur  Jensen. In his  

monumental r e p o r t ,  "How Much Can We Boost IQ and Scholast i c
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Achievement?" Jensen (1969)  reviewed the evidence on the f a c t o r s  t ha t

i n f l u e n c e  IQ and s c h o l as t i c  achievement .  Jensen concluded t h a t  the

most i n f l u e n t i a l  f a c t o r s  were b i o l o g i c a l l y  determined,  which was

su bs t a n t i a t e d  by the f a c t  t ha t  compensatory educat ion had been t r i e d ,

and t h a t  i t  a ppar ent l y  had f a i l e d .

In 1972 the l a s t  i n f l u e n t i a l l y  condemning study was repor ted by

Chr is topher  Jencks and h i s  assoc ia tes  in I n e q u a l i t y :  A Reassessment

of the E f f e c t  of Fami ly and School ing in Amer ica. Jencks et  a l .

reana l yzed numerous sets of s t a t i s t i c a l  da t a ,  i nc l ud i ng  the data from

the Coleman et  a l . study,  and drew the s t a r t l i n g  conclusion t hat

e q u a l i z i n g  the q u a l i t y  of high schools would reduce c o g n i t i v e
i n e q u a l i t y  by one per cent or l ess [and t h a t ]  a d d i t i o n a l  school  
expendi t ures  are u n l i k e l y  to i ncrease achievement ,  and 
r e d i s t r i b u t i n g  resources w i l l  not reduce t e s t  score i n e q u a l i t y  
( 1972 : 10 9 ) .

As a r e s u l t  of these s t u d i es ,  i t  ge n e r a l l y  has come to be accepted 

t ha t  educat ion does not have any grea t  i n f l ue n c e  on student  success.  

There has been, however,  cons i der ab l e  disagreement  as to what a c t u a l l y  

i n f l uenced  such success.  Jensen (1969)  concluded t hat  h e r e d i t y  was 

the predominate f a c t o r ,  whi l e  Jencks et  a l .  (1972) i n t e r p r e t e d  student  

success as e s s e n t i a l l y  based on " l u c k . "  Coleman et  a l .  (1966)  and the 

Flowden Report  ( 1967 ) ,  on the other  hand, saw the roots of i n e q u a l i t y  

in f a m i l i a l  and c u l t u r a l  i n f l uences  during the pre-school  years.

Thus, t he  dominant t h e o r e t i c a l  p o s i t i o n  has been t hat  school systems 

have very l i t t l e  i n f l u e n c e  over student  success.

This dominant theory of educat ional  success,  consequent ly,  has 

been d i r e c t l y  t ransposed to guide research on the academic achievement
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o-f Indian s t udents .  Whi le the psychological  f a c t o r s  st ressed by

McShane are not e x p l i c i t l y  par t  o-f these dominant exp l anat i ons ,  they

c e r t a i n l y  can be located w i t h i n  i t s  f ramework.  Although more obvious,

so can the s o c i o c u l t u r a l  f a c t o r s .  Thus, because of the apparent

a d a p t a b i l i t y  of the dominant model ,  i t  can be understood why there  has

been very l i t t l e  t h e o r i s i n g  in Indian educat ion.

Yet t he r e  have been a number of recent  and less p r e s t i g i ou s

s t ud i es  t ha t  have countered or r e f u t e d  t h i s  commonly held pess i mi s t i c

view concerning the i n f l uence  of school systems on student  success.  A

problem wi th t h i s  t h e o r e t i c a l  p e r s p e c t i v e ,  which has been a problem in

Indian educat ion as w e l l ,  has been t h a t ,

regarding the i n f l ue n c e  of the socia l  context  or environment on 
i n d i v i d u a l  behav i or ,  reviews of  the educat ional  l i t e r a t u r e  have 
ge n e r a l l y  not taken t h i s  t h e o r e t i c a l  t r a d i t i o n  i n t o  account.  
I ns t ead ,  they have tended simply to descr ibe empi r i ca l  r e s u l t s  
and/or  present  l a r ge  scale models of i n t e r a c t i n g  i n f l uences  on 
achievement (Stockard and Mayberry,  1987:2 ) .

S i m i l a r l y ,  par t  of the problem has der ived from the f a c t  t ha t  

those s tud i es  t ha t  have presented evidence demonstrat ing t hat  school  

systems did have an e f f e c t  on student  success have not been l a r g e ,  

c r o s s - se c t i o n a l  s t u d i e s ,  but r a t h e r ,  sma l l ,  r e g i o n a l ,  c r o s s - sec t i ona l  

or l o n g i t u d i n a l  s t ud i es .  Of these s t ud i es ,  the l o n g i t ud i n a l  s tudies  

have been more g e n e r a l l y  accepted.  Accord i ng l y ,  one of the few 

acknowledged chal l enges to the dominant t h e o r e t i c a l  pos i t i on  came in 

1979,  as the r e s u l t  of the l o n g i t u d i n a l  study of twelve London 

secondary schools by Michael  Rut t er  and his  assoc i a t es .  The 

researchers  u t i l i z e d  a v a r i e t y  of data c o l l e c t i o n  and ana l ys i s  

techniques to i n v e s t i g a t e  why t here  were d i f f e r e n c e s  between schools
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in terms o-f var ious student  measures ( inc l ud i ng  academic 

achievement ) .  They looked at  -four ge n e r a l l y  d i f f e r e n t  f e a t u r e s :  (1)

c h a r a c t e r i s t i c s  of students at  the t ime they entered secondary school  

( i n t ake  v a r i a b l e s ) ;  (2) f a c e t s  of the process of school ing ( i . e . ,  

types of socia l  o r gan i za t i on  and types of envi ronments) ;  (3) student  

outcomes of these processes ( i . e . ,  achievement of educat ional  goals) ;  

and (4) ecologica l  f ac t o r s  i n f l u e n t i a l  to the school process.  From 

t h e i r  r e s u l t s ,  Rut ter  et  a l .  made these d e f i n i t i v e  conclusions,  which 

c l e a r l y  cont radic t ed the dominant t h e o r e t i c a l  pos i t i on  on the 

i n f l uence  of schools:

F i r s t ,  our i n v e s t i g a t i o n  c l e a r l y  showed t hat  secondary schools 
var ied markedly wi th respect  to t h e i r  p u p i l s '  behaviour ,  
at tendance,  exam success and del inquency.  This had been observed 
bef ore ,  but the demonstrat ion t ha t  these d i f f e r e nc e s  remained even 
a f t e r  tak ing int o  account d i f f e r en c e s  in t h e i r  i n t ake  was new 
[emphasis in the o r i g i n a l ] .  This suggested t h a t ,  cont ra ry  to many 
views,  secondary schools do have an important  i n f l uence  on t h e i r  
p u p i l s '  behaviour and at ta inments  [emphasis added] .

Secondly,  we found t ha t  these v a r i a t i o n s  in outcomes were 
sy s t e ma t i c a l l y  and s t r ong l y  associated wi th the c h a r a c t e r i s t i c s  of 
schools as social  i n s t i t u t i o n s  ( 1979: 205) .

The researchers also i d e n t i f i e d  a number of v a r i a b l e s  t hat  they found

to be associated with student  success,  but more i n t e r e s t i n g l y  they

concluded that

the pat t ern  of f i nd i ngs  suggested t hat  not only were pupi l s  
i nf luenced by the way they were dea l t  wi th as i n d i v i d u a l s ,  but  
also there  was a group i n f l uence  r e s u l t i n g  from the ethos of the 
school as a social  i n s t i t u t i o n  (Rut ter  et  a l . , 1979:205) .

That i s ,  academic achievement was in f l uenced by the q u a l i t y  of social

i n t e r a c t i o n s  between students and school personnel ,  and by

c h s r a c t e r i s t i c s  or image (or ethos)  of the school i t s e l f .

Other research has asked how schools can f a c i l i t a t e  student
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achievement by focusing on areas in which schools have more d i r e c t  

c o n t r o l .  In rev iewing the e f f e c t s  of grouping or contextual  v a r i a b l e s  

such as a b i l i t y ,  r a c i a l ,  and/or  socioeconomic composi t ion of the 

classroom or school ,  Btockard and Mayberry (19B7) found a number of  

studies  in which such f a c t o r s  had minimal  e f f e c t  on achievement ( e . g . ,  

Alwin and Ot to,  1977; Br idge,  Judd and Moock, 1979; Campbell  and 

Alexander ,  1965; Nelson,  1972; Wiatrowski  et  a l . , 1982) .  Another  

important  area t ha t  s t udi es  have focused on, which schools have 

cont rol  over ,  has been l ear n i ng  c l i mat es .  In looking at  school  

c l i ma t e s ,  Stockard and Mayberry (19B7) found in t h e i r  review t ha t  

valuing academic achievement along wi th socia l  rewards f or  st udents '  

accompl ishments,  an emphasis on basic s k i l l s ,  a d m i n i s t r a t i v e  

l eader sh i p ,  and an o r d e r l y  atmosphere a l l  had an e f f e c t  on student  

achievement ( e . g . ,  Brookover et a l . ,  1979; Purkey and Smith,  1982;  

Rut ter  et  a l . ,  1979; Wynne, I 96 0 ) .  In gener a l ,  Stockard and Mayberry 

(1987) found that  the same c h a r a c t e r i s t i c s  impor tant  to the school  

c l i mat e  were important  to the classroom c l i mat e  as w e l l .  However,  the 

t ea c h e r ' s  s k i l l s ,  expec t a t i ons ,  and a t t i t u d e s  were also important  to 

the classroom envi ronment .  School s i z e  has also been shown to be an 

important  f ac t or  f o r  understanding student  achievement .  Recent  

st ud i es ,  moreover,  have found a nonl inear  r e l a t i o n s h i p  (Stockard and 

Mayberry,  1987) between school s i 2 e and achievement ,  where the 

negat i ve  e f f e c t  was gr ea t e r  f o r  some socia l  ca t ego r i es  of students  

(Summers and Wol fe,  1977) .

Thus, there have been a number of studies t h a t  have i d e n t i f i e d
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f a c t o r s  t h a t  were manipuiabie  by the school system f or  students in

genera l .  In the f i r s t  r e a l  review of t h i s  l i t e r a t u r e ,  StGckard and

Mayberry have proposed a conceptual  framework t o  understand the r o l e

of p o t e n t i a l l y  manipuiabie f a c t o r s  in student  achievement:

We are suggest ing t h a t  most of the l i t e r a t u r e  on the e f f e c t  of  
envi ronmental  v a r i a b l e s  on student  achievement can be understood 
by u t i l i z i n g  two broad- rangi ng ,  key v a r i a b l e s  presented in 
t h e o r e t i c a l  examinat ions of envi ronmental  or contextua l  e f f e c t s :  
(1) the nature  of a group' s  norms and va l ues ,  and (2) the 
r e l a t i o n s h i p s  among the group members. We f u r t h e r  suggest that  
the norms and values of the group may be l i nked  to d i s t i n c t i o n s  
between inst r ument a l  a c t i v i t i e s ,  those or i en t ed  toward task  
c o mpl e t i on , and express i ve  a c t i v i t i e s ,  those or i en t ed  toward 
promoting socioemot ional  i n t e g r a t i o n  of the group.  F i n a l l y ,  the  
r e l a t i v e  balance between these a c t i v i t i e s  and t h e i r  content  are  
seen as i n f l uenced by the nature of group r e l a t i o n s  ( 1 9 8 7 : 2 - 3 ) .

In sum, Stockard and Mayberry have proposed a p r i m a r i l y  soc i o l o g i c a l

t h e o r e t i c a l  pe r spec t i ve  t ha t  has focused upon i n t e r a c t i o n  norms, and

values (or e t h o s ) ,  which would be manipuiabie by school systems.

Very few s t u d i e s ,  however,  have i n v e s t i g a t ed  such manipuiabie

f a c t o r s  to determine i f  they helped to exp l a i n  the academic

achievement of I ndian st udent s .  Indeed,  the only  known s tudi es  were

done by Rodney Brod (1975,  1976a,  1976b, 1977,  1979b) .  But ,  academic

acknowledgement of Brod' s  research has been l i m i t e d  to t r i b a l

p u b l i c a t i o n s  and one reading at  the American Associat ion f o r  the

Advancement of Science meet ings (1976b) .  Despi te  t h i s  v i s i b i l i t y

problem,  Brod's f i n d i n g s  have se r i o u s l y  chal lenged commonly held ideas

about Indian achievement .  That i s ,  Brod found t h a t  p o t e n t i a l l y

manipuiabie v a r i a b l e s  w i t h i n  the school system accounted for  over 907.

of the expla ined var i ance  in the s t u d e n t ' s  grade point  average in a

r u r a l  school d i s t r i c t  e n r o l l i n g  Indian students ( i 975) .
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In expl or i ng exp l anat i ons  f or  h i s  f i n d i n g s ,  Brod pointed out ,  as 

did Rut t e r  et  a l .  ( 1979 ) ,  t h a t  n a t i on a l  (or l a rge  r r o s s - s e c t i o n a l ) 

survey data were problemat ic  in t h a t  they of t en  (a) did not de t ec t  the 

v a r i a b i l i t y  in reg i ona l  and loca l  p a t t e r n s ,  (b) ignored school system 

f a c t o r s  when teachers ,  c u r r i c u l a ,  and f a c i l i t i e s  were the same, and 

(c) disregarded the f a c t  t h a t  s l i g h t  gross d i f f e r e n c e s  become 

magni f ied when s t a t i s t i c a l l y  c o n t r o l l e d  < 19 76b : 1) . That  i s ,  the  

l a r g e - s c a l e  s t ud i es  have helped in i d e n t i f y i n g  gross d i f f e r en c e s  

between school systems,  but have done l i t t l e  to exp l a i n  educat ional  

processes and e f f e c t s  wi t h i n  p a r t i c u l a r  school systems. This,  Mehan

(1979)  has suggested,  has r e s u l t e d  in very few p r a c t i c a l  p o l i c i e s

having been produced.  Mehan, in his  work on classroom social  

o r g a n i z a t i o n ,  has also suggested t hr ee  r e l a t e d  methodological  problems 

wi th l a r g e  scale c o r r e l a t i o n a l  s t udi es:

1. These s tud i es  have at tempted to use an ' i n p u t - o u t p u t '  model of
school ing.  However,  i nd i ces  of i np u t ,  such as the number of
books in the school l i b r a r y  or the opinions of t eachers ,  do 
l i t t l e  to exp l a i n  v a r i a t i o n s  in output  ( i . e . ,  educat ional  
per formance).

2. There i s  no way of knowing where the presumably missing input
v a r i a b l e s  are to be found.  This leads to considerable  
disagreements of what missing f a c t o r s  are l i k e l y  to be ( e . g . ,
a b i l i t y  grouping or classroom ar rangements) .

3. " C o r r e l a t i o n a l  s tudies  seldom provide s i m i l a r  f i nd i ngs  on the
same t o p i c . . . tand 1 even produce c o n t r a d i c t o r y  i n t e r p r e t a t i o n s  
of the same data" (Mehan, 1979:7)  (Si l verman,  1 9 8 5 : 8 - 9 ) .

Consequent ly,  a cent r a l  issue involved wi th determining the 

p r e d i c t o r s  of Indian and other  s t u d e n t ' s  achievement has been a 

methodological  problem.  In a more recent  study,  James Coleman and his  

associ a tes  have rebut t ed  these arguments in another n a t i o n a l ,
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c r os s - s e c t i on a l  survey.  In t h i s  stuoy,  as par t  of the cont inuing

Nat ional  Assessment of Educat ional  Progress,  Coleman et  a l .  compared

publ i c  and p r i v a t e  high school systems. Based upon t h e i r  new

conclusions,  Coleman et  a l .  again argued f o r  the use of l a r g e ,  r a t h e r

than smal l ,  c r o s s - se c t i on a l  s tudies:

despi t e  t h i s  evidence t hat  schools do_ make a d i f f e r e n c e ,  not much 
i s  known about what c h a r a c t e r i s t i c s  of  schools a f f e c t  
achievement . . . . The task of gaining some idea of f a c t o r s  a f f e c t i n g  
achievement and of the e f f e c t s  of t h e i r  v a r i a t i o n s  on American 
educat ion i s  not a simple one; but l a r g e - s c a l e  surveys of students  
i nvo l v i n g  n a t i on a l  samples of schools provide one approach to  t h i s  
t ask .  Thei r  p r i n c i p l e  v i r t u e  i s  coverage of a l arge enough set  of 
schools to preclude f i n d i ng  f o r t u i t o u s  d i f f e r en c e s  between schools 
having high and low achievement ,  and a t t r i b u t i n g  causal  
s i g n i f i c a n c e  to these f o r t u i t o u s  d i f f e r e n c e s  (Coleman et  a l . ,  
1982:10-11;  emphasis in the o r i g i n a l ) .

Whi le Coleman et  a l .  have r ea f f i r med  t h e i r  previous conclusions

(Coleman et  a l . ,  1966) t ha t  u l t i m a t e l y  tne v a r i a b l e s  associated wi th

student  success r es i de  beyond the school ' s  c o n t r o l ,  t h e i r  arguments

have also p i npointed a major problem source.  That i s ,  whi le Coleman

et a l .  and others have been i n t e r e s t ed  in determining the p r ed i c t or s

of academic achievement f or  the average American (whomever t ha t  may

be) , other  researchers  (and Brod in p a r t i c u l a r )  have been more

concerned wi th p a r t i c u l a r  groups or classes of students.

Rut t e r  and his  associates also have provided some i ns i gh t  i n t o  yet

another methodological  problem, t ha t  of measuring educat ional

achi  evement or success.

A car e f u l  examinat ion of the var ious s t udi es  shows that  when l i k e  
i s  compared wi th l i k e  the r e s u l t s  of d i f f e r e n t  i n v e s t i g a t i o n s  are  
p r e t t y  much in agreement on the main f i n d i n g s .  The apparent  
clashes in evidence a r i s e  l a r g e l y  because the studies have
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gathered d i f f e r e n t  kinds of data or have used d i f f e r e n t  
s t a t i s t i c a l  analyses to answer Qui te d i f f e r e n t  quest ions  
( 1979: 2 -3 ;  emphases added) .

That i s ,  Rut ter  et  a l .  have underscored the methodological  d i f f e r e n c e s

between t h e i r  use of l on g i t ud i n a l  data and the l a r g e - s c a l e ,

c r o5S- sec t i ona l  data used by Coleman et  a l .  and o t hers ,  which have

been most i n f l u e n t i a l  in c r ea t i ng  the impression t ha t  educat ion has

made l i t t l e  d i f f e r e n c e .  But ,  paramount to t h i s  methodological  i ssue

has been the o v e r r e l i an c e  of c r o s s - se c t i on a l  surveys on a s i ng l e

measure of verbal  a b i l i t y  or s k i l l  f o r  t h e i r  dependent v a r i a b l e .

Rut ter  et a l . ,  showed that  r e l i a n c e  on such a measure tended to

underest imate the importance of school ing,  as did the choice of

subjects  used; t ha t  i s ,  subjects  g e n e r a l l y  l earned at school such as

mathematics or science tended to show g r ea t e r  school d i f f e r en c e s  than

those subjects more l i k e l y  l earned outside of the school system, such

a5 Engl ish or socia l  studies (1979: 4 ) .

Whi le Brod, Mehan, and Rut ter  et  a l . have provided some i n s i g h t  on

the methodological  d i f f e r en c e s  of var ious types of s t ud i es ,  they have

not t o t a l l y  c l a r i f i e d  the issues concerned wi th exp l a i n i ng  educat ional

success.  They have f a i l e d ,  f or  i ns t ance ,  to discuss the f i nd i n gs  of

other  r e l evant  l o n g i t u d i na l  s t udi es  such as the 1971 repor t  on

Del inquency and Dropout by De l ber t  S. E l l i o t t  and Harwin L. Voss.

Resul ts of t h i s  l on g i t u d i n a l  study r e i n f o r c e d  the f i nd i ngs  of the more

i n f l u e n t i a l  c r o ss - sec t i ona l  surveys,  having demonstrated t hat  f am i l y

f a c t o r s ,  which were not manipulable by the school system, were the

most important  f a c t o r s  in account ing f o r  student  f a i l u r e  as measured
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by del inquency and dropout .  S i m i l a r l y ,  the arguments against  

cr oss - sec t i ona l  s t ud i es  made by Rut ter  et  a l .  - fai led to account -for 

the - f indings o-f smal l  sca le  or reg i ona l  c r o s s - s e c t i ona l  s t u d i e s ,  such 

as those by Brod, which have o-ften supported the f i nd i n g s  of 

l o n g i t u d i n a l  s t u d i e s ,  such as t h e i r  own.

The most important  i n s i g h t  to be made from these s t ud i es ,  

t h e r e f o r e ,  was t ha t  they have gathered d i f f e r e n t  kinds of da t a ,  to 

answer many d i f f e r e n t  types of quest ions.  This i ns i gh t  has profound  

i m p l i c a t i o n s ,  given the f a c t  t ha t  most of the p r e s t i g i o u s  s t ud i es  were 

c e r t a i n l y  a t tempt ing to answer a quest ion qu i t e  d i s p a r a t e  from t h a t  of 

t h i s  and a number of other  s t ud i es .  That i s ,  the goal  of Coleman et  

a l . ,  Jencks et a l . ,  and others has been socia l  e q u a l i t y ,  where 

educat ion was the means to the goa l ,  r a t he r  than educat i ona l  e q u a l i t y ,  

where a l l  students would r ec e i v e  equal  educat ion.  I t  would seem very  

probable t hat  those f ac t o r s  involved in e>: p l a i n i n g  educat ional  

e q u a l i t y  were d i f f e r e n t  from those of socia l  e q u a l i t y .

These methodological  d i f f e r e n c e s ,  t h e r e f o r e ,  have confused the 

t h e o r e t i c a l  understanding Df educat ional  i n f l u e nc e s .  Yet ,  equa l l y  

germane to these methodological  problems has been the  

o p e r a t i o n a l i z a t i o n  of the dependent v a r i a b l e - - s t u d e n t  success; t ha t  

i s ,  how one has def ined and measured student  success was shown by 

Rut t er  et  a l .  to determine the degree and type of  educat ional  

i n f l u e n c e  upon such student  success.

Measures of Student  Success Used in Previous Research

The i m p l i c i t ,  i f  not e x p l i c i t ,  goal  of formal  educat ion for  Indian
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students has remained the e l i m i n a t i o n  of t h e i r  c u l t u r es  by 

a s s i m i l a t i o n  i n t o  the dominant c u l t u r e  of American so c i e t y  (McQuiston 

and Brod, 1934; Whiteman, 1984) .  New developments,  however,  have 

r e f l e c t e d  the emergence of a l t e r n a t i v e  or a d d i t i o n a l  goals f o r  the  

formal  educat ion of  Indian students as es t ab l i shed  by Indians  

themselves (Bar low,  1984; Her t zberg ,  1984; Kincheloe and Kincheloe,  

1984; Kincheloe and S t a l e y ,  1 9 8 4 ) . *  Regardless of how the goals have 

been d e f i n e d ,  however,  the empi r i ca l  assessment of how wel l  students  

have achieved such educat ional  goals ( i . e . ,  student  s u c c e s s / f a i l u r e ) ,  

has been def ined in terms of academic achievement .  Moreover,  the  

overwhelmingly p r e v a l e n t  measures of academic achievement have been 

language and mathemat ical  a b i l i t y .

Other major dependent v a r i a b l e  measures of student  success have 

included at tendance or absenteeism and t a r d i n e s s ,  r e t e n t i o n  or dropout  

r a t e s ,  and del inquency r a t e s .  Most s tud i es  of Indian students have 

s i m i l a r l y  def ined student  success,  al though del inquency has seldom 

been an impor tant  f a c t o r .  Indian student  success also has been 

def ined in terms of student  i n t e l l i g e n c e  and overageness.  Whi le data  

on many of these f a c t o r s  w i l l  be included in t h i s  research,  academic 

achievement was used to assess student  success.  This was j u s t i f i e d  in 

t ha t  most other  research has i ncluded such a d e f i n i t i o n ,  which thereby  

f a c i l i t a t e s  the a p p l i c a b i l i t y  of t h i s  study,  and, secondly,  because 

academic success can be regarded as an a ppr opr i a t e  d e f i n i t i o n  of 

student  success,  r e g ar d l ess  of the educat ional  goals.

In rev iewing the l i t e r a t u r e  i t  was found t h a t  several  v a r i a b l e s
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have been used to measure academic achievement .  The most common type  

of evidence used by r esearchers  in assessing academic achievement has 

been the r e s u l t s  of s tandardi zed achievement t e s t  scores.  The second 

most widely used measure has been student  c lass grades.  However,  

grades were o f t en  problemat ic  in t ha t  d i f f e r e n t  schools used d i f f e r e n t  

grading systems,  grades tended to be more s u b j ec t i v e  due to teacher  

upward grading biases (Brod,  1976a) and school p o l i c i e s ,  and student  

grades were o f t en  harder  to obta in or measure c o n s i s t e n t l y  ( e s p e c i a l l y  

f or  e lementary l e v e l  s t ud en t s ) .  Other types of evidence t h a t  have 

been used, to  a l esser  e x t en t ,  in measuring Indian student  academic 

achievement ,  have included r a t i n g s  of students by t eacher s ,  parents ,  

specia l  or a n c i l l a r y  program s t a f f  personnel ,  and data on other  forms 

of student  accompl ishments such as the r e s u l t  of some p r o j e c t  

p a r t i c i p a t i o n  ( e . g . ,  Development Associates ,  I n c . ,  1983) .  The major 

handicap of these types of measurements has been t h a t  they were too 

s u b j e c t i v e ,  u su a l l y  used nominal or dichotomous sca l es ,  and of t en  

r esu l t ed  in unsystemat ic evidence.

Despi te the pr eva l en t  use of s tandardi zed achievement t e s t  scores,  

as measures of academic achievement ,  t here  were s t i l l  problems.  

Foremost was the quest ion of which scores to use? Some or a l l ?

Subtest  or t e s t ?  Or should the b a t t e r y  t o t a l  score be used? Test and 

b a t t e r y  t o t a l  scores tended to have a regress i on e f f e c t  t ha t  averaged 

out or masked v a r i a t i o n s  among subsumed scores.  Tests were not  

composed of the same subt es t s ,  nor was the b a t t e r y  composed of the 

same t e s t s  f or  a l l  grade l e v e l s .  At one grade l e v e l  the reading t es t
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may have contained two subtests,  whi le  at  another  grade l eve l  there  

might have been t hree  or four subtests.  A b a t t e r y  for  one grade l eve l  

may have been the r ead i ng ,  language,  and math t e s t s ,  whi l e  f or  another  

grade l eve l  they might have included read i ng ,  l i s t e n i n g ,  math, and 

science in the b a t t e r y  t o t a l .  This problem has been f u r t h e r  

compounded by the f a c t  t ha t  standardized t es t  r e s u l t s  have been 

repor ted as raw scores,  p e r c e n t i l e s ,  s t an i nes ,  and grade equi va l ent  

scores.  As pointed out above,  the one most p r e v a l e n t l y  singled out  

for  measuring achievement has been the verbal  a b i l i t y / s k i l l s  t es t  

score.  P e r c e n t i l e s  tended to be the most common scores used,  but 

researchers  have used,  on occasion , s t an i nes ,  grade equiva lent  

scores,  and, l ess o f t e n ,  standardized raw scores.  However,  many 

researchers have not explained which t e s t  score was used, verbal  or 

otherwi  se.

These met hodologica l l y  diverse pr a c t i c e s  have ra ised ser ious  

quest ions as to the comparab i l i t y  of research f i n d i n g s  from one study 

to the next ,  and to the v a l i d i t y  and r e l i a b i l i t y  of using a s ingle  

t es t  measure to determine academic achievement .  Al though some st udies  

have used s i ng l e  measures other than verbal  s k i l l  ( e . g . ,  D i S i l v e s t r o ,  

1961) ,  and others  have used several  t e s t / s u b t e s t  scores to measure 

achievement ( e . g . ,  Qui rk ,  1965) ,  there has remained considerable  

v a r i a t i o n  in the use of raw scores,  s t an i nes ,  p e r c e n t i l e s ,  and grade 

equ i va l en t s  ( e . g . ,  Anderson et  a l . ,  1953; Coombs et  a l . ,  1958;  

Dankworth,  1969; Development Associates,  I n c . ,  1983; Preuss,  1969) .

Moreover,  the use of standardized achievement t e s t  scores to
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determine academic achievement posed a number of other  problems.

F i r s t ,  as mentioned above,  such t e s t s  have not n e c e s s a r i l y  t es t ed  

students on what they have been t aught .  Second, s tandardised t e s t s  

have of ten contained hidden biases against  var ious subpopulat ions  

being test ed because of wording,  format ,  and under ly ing assumptions.

On a general  or na t i ona l  l eve l  a v a r i e t y  of d i f f e r e n t  forms of t e s t s  

have been administered to a number of d i f f e r e n t  grade l e v e l s ,  and at  

d i f f e r e n t  t imes of the year .  The c u l t u r a l  biases inherent  in 

standardised achievement t e s t s ,  as wel l  as other  assessments of  

a p t i t ud e  and achievement ,  have been documented and w i l l  not be 

d i s c u s s e d . 2 Th i rd ,  i t  had to be assumed t hat  the measured s k i l l s  and 

knowledge were common to e i t h e r  the goal of a s s i m i l a t i o n  or any other  

emergent educat ional  g o a l s . 0 I t  must a lso be assumed t h a t ,  al though  

c u l t u r a l l y  b iased,  s t andardised raw scores from a v a r i e t y  of subtests  

and t e s t s ,  as wel l  as the b a t t e r y  t o t a l ,  provide the most accurate  and 

most comprehensive measurements of student  s k i l l  or academic 

achievement .  f i l l  of these problems,  assumptions,  and biases  

no t wi t hs t and i ng ,  f o r  purposes of t h i s  r esearch,  achievement t e s t  

scores were assumed to provide the most v a l i d ,  r e l i a b l e ,  and r e l e v a n t  

i n f ormat i on  a v a i l a b l e  regarding student  academic achievement .  That  

i s ,  whi le  achievement t e s t  scores probably did not measure Indian  

student  s o c i a l i z a t i o n  or educat ion,  they did c e r t a i n l y  measure t h e i r  

e n c u l t u r a t i o n  or a s s i m i l a t i o n  of the requi red s k i l l s  f o r  s u r v i v a l  in 

an a l i en  c u l t u r e .  The assumption,  t h e r e f o r e ,  was made t hat  at  t h i s  

point  in t ime,  non-assimi  1 a t i v e  goals f or  Indian educat ion have
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remained u n r e a l i s t i c  f or  the school system. Hence,  Indian achievement  

must be measured in terms of Indian students l e a r n i ng  the s k i l l s  

measured by s tandardi zed t e s t s .

Previous s t ud i es  on Indian academic achievement  have included many 

types of comparisons:  Indians versus whi tes;  f u l l  blood Indians

versus mixed blood Indi ans;  males versus females;  t r i b e  versus t r i b e ;  

one type of school versus another;  Engl i sh speaking Indians versus  

non-Engl ish speaking Indians;  Indian versus l o c a l ,  s t a t e ,  and na t i ona l  

norms; a c c u l t u r a t e d  or ass i mi l a t ed  Indians versus n on - accu l t ur a t ed  

I ndians;  r e s e r v a t i o n  Indians versus n o n - r eser va t i on  Indians;  and 

I ndians at  one grade l e v e l  versus Indians at  another  grade l e v e l .  

Studies a lso have used n a t i o n a l l y  s tandard i zed  and l o c a l l y  

standardi zed t es t s  as wel l  as t e s t s  t h a t  are e i t h e r  c u l t u r e  f r e e  or 

c u l t u r a l l y  biased.

Yet ,  r egard l ess  of the inst ruments or c r i t e r i a  used, ne a r l y  every 

study has i nd i ca t ed  t ha t  Indian students have low academic 

achievement .  There were,  of course,  except ions.  Some s t ud i es  have 

i nd i ca t ed  t h a t  some i n d i v i d u a l  Indian students do exceedingly  wel l  

( e . g . ,  Graham, 1951; Lee,  1953; Lloyd,  1961; Uhlman, 1953) ,  whi l e  a 

number of s tud i es  have repor ted t h a t  Indian students at  c e r t a i n  grade 

l e v e l s  did b e t t e r  than other  students ( e . g . ,  Branchard,  1953; Bryde,  

1965,  1970; Coombs et  a l . ,  1953; Dorn,  1954; Kayser,  1963; Lloyd,

1961; Parmee, 196B; Peters ,  1963; Peterson,  1948; Qui rk ,  1965; R i s t ,  

1961; Sa f e r ,  1964; Uhlman, 1953; Wax, 1964; Wi therspoon,  1962) .

Several  s tudies  have also discussed a phenomenon known as the
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"crossover e f f e c t , 11 which occurred when Indian students were doing 

b e t t e r  at  var ious e a r l y  grade l e v e l s ,  but did worse at  o t her ,  h i gher ,  

grade l e v e l s  (Ber ry ,  1968; Bryde,  1965,  1970; Chadwick,  1972; Coombs 

et  a l . ,  1958; Fuchs and Hav ighurst ,  1972; Pe t e r s ,  1963; Qui rk ,  1969;  

Saslow and Har rover ,  1968) .  Other research has descr ibed a " l earn ing  

p l a t eau  e f f e c t "  ( e . g . ,  Fuchs and Hav i ghurst ,  1972; McShane, 1983;  

Witherspoon,  1962) ,  where Indian students performed at  s i m i l a r  l e ve l s  

as t h e i r  classmates u n t i l  they reached a c e r t a i n  grade l eve l  or 

" l ea r n i n g  p l a t e a u . "  U n f o r t u n a t e l y ,  a few researchers  ( e . g . ,  McShane, 

1983) have concluded that  these two pa t t e r ns  of achievement were the  

same phenomenon, presumably because the "crossover" and " l ea rn i ng  

pl a teau"  both occurred around the f o ur t h  or f i f t h  grade.  In 

p a r t i c u l a r ,  both Chadwick (1972) and Berry (1968) c i t ed  s t ud i es  as 

support ing the crossover e f f e c t ,  when in a c t u a l i t y  the re ferences  only 

sta ted t ha t  Indians in c e r t a i n  grade l e v e l s  did comparat i ve ly  worse 

than non- I nd i ans ,  but from t ha t  point  on, the gap became i nc r e a s i ng l y  

1a r g e r .

E s t e l l e  Fuchs and Robert  J. Havighurst  pointed out t ha t  most

st ud i es  t ha t  have found a l earn i ng  p l a t eau  or crossover e f f e c t ,  have

f a i l e d  to account f or  age d i f f e r e n c e s  due to the f ac t  t ha t  Indian

students were being held back:

When Indian pupi l s  are t ested on such subjects  as reading and 
a r i t h m e t i c ,  and are compared wi th other  ch i l d r en  of the same 
chronologica l  age, they are l i k e l y  to average below the na t i ona l  
norms from the s t a r t  of school ( 1972 : 12 6 ) .

The only study to r e a l l y  show any crossover  e f f e c t  was the one

repor ted by John Bryde (1965,  1970) ,  which showed Indian students to
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be doing b e t t e r  u n t i l  puber ty (around s i x t h  or seventh grade) .  Fuchs

and Hav i ghurst ,  however,  pointed out t h a t  Bryde's data were suspect ,

and,  t h e r e f o r e ,  concluded t ha t

since a v a r i e t y  of ca r e f u l  research s t ud i es  have f a i l e d  to conf i rm 
the ex i s t ence  of a ' crossover  phenomenon, '  we be l i eve  t ha t  the 
usual f i n d i n g  concerning the low school achievement of Indian  
c h i l d r en  should be c r ed i t ed"  ( 1 9 7 2 : 1 2 8 ) . ^

This conclusion drawn by Fuchs and Havighurst  was somewhat supported

by Development Associates ,  I n c . ,  who made a met a - ana l ys i s  (Glass,

1976,  197B) of a l l  a v a i l a b l e  previous research st udies  on Indian

achievement done dur ing the 1950s,  1960s,  1970s,  and 1980s to measure

or determine the t y p i c a l  f i n d i n g s .  Development Associates,  I n c . ,

found that

the 1970s data show a modest " c l a ss i c"  slope (d ivergent )  downward 
with increased grade,  whi l e  the 1960s data show a tendency to 
converge toward the comparison group mean. from lower elementary  
to j u n i o r  high,  and then to d iverge again.  This l a t t e r  pat tern  
found in the 1960s data appears q u i t e  unusual  and is d i f f e r e n t  
from the t r a d i t i o n a l  p i c t u r e  of Indian student  achievement  
dec l i n i n g  across grade l e v e l s  por t rayed in the educat ional  
l i t e r a t u r e  ( e . g . ,  Havighurst ,  1971 [19701)  (Day,  1983:2-13;  
emphases in the o r i g i n a l ) .

Thus, the me t a - a n a l y t i c  review technique,  used by Development

Associates ,  I n c . ,  demonstrated,  t h a t ,  at  l e a s t  in the 1960s,  there

were some very d i f f e r e n t  processes occurr ing at  the e a r l y  grade

l e v e l s .  In c o n t r a s t ,  Development Associates ,  I n c . ,  also concluded that

American Indian reading and mathematics achievement ,  p a r t i c u l a r l y  
in the upper grades,  is as high or higher  than i t  has been at  any 
t ime in the l a s t  t h i r t y  years.  Never t he l ess ,  these remain wel l  
below the na t i ona l  norms, and the academic needs of Indian  
students have not been met (Day, 1983 : 2 - 2 2 ) .

Moreover,  the r e s u l t s  of t h i s  met a - ana l ys i s  found that  near l y  a l l

research t ha t  analyzed achievement by grade l eve l  corroborated the
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conclusion that  Indian student  achievement var i ed cons i derab l y ,  and 

more so than es t ab l i shed norms, by grade l eve l  ( r egard l ess  of whether  

or not a plateau or crossover  e f f e c t  was found or n o t ) .

In summary, previous research has demonstrated t ha t  Indian  

students were academi ca l l y ,  s i g n i f i c a n t l y  less successful  than t h e i r  

classmates,  r egard less of the educat ional  goals or how student  

achievement was measured. Whi le some studies  have repor ted a 

crossover e f f e c t ,  a more l i k e l y  conclusion was t h a t  Indian student  

success simply var i ed  by grade l e v e l .  Nonetheless,  these r e s u l t s  have 

suggested that  Indian achievement var i ed  by grade l e v e l .  In regards  

to grade l eve l  d i f f e r e n c e s  in genera l ,  t h e r e f o r e ,  i t  should be noted 

t ha t  in t h e i r  ana l ys i s  of l o n g i t u d i n a l  data on high school student  

a s p i r a t i o n s ,  Driessen and E l l i o t t  (1968)  found s i g n i f i c a n t l y  d i f f e r e n t  

a s p i r a t i o n s  for  each grade l e v e l .  A d d i t i o n a l l y ,  g e n e r a l i z a t i o n s  in 

the l i t e r a t u r e  about the educat ion of Indian students have a t t r i b u t e d  

a number of causes to Indian student  academic f a i l u r e s .  In his review  

of the l i t e r a t u r e  f or  the Kennedy Repor t ,  Berry discussed the causes 

under e ight  s o c i o c u l t u r a l  ca t egor i es :  the i n t e l l i g e n c e  of the Indian

student ;  teachers;  parents;  c u l t u r a l  d e p r i v a t i o n ;  the c u l t u r a l  

b a r r i e r ;  the language b a r r i e r ;  the school ;  and the Indian s t udent ' s  

se l f - concept  ( 196 8 : 4 3 - 9 8 ) .  C l ea r l y  the focus of  these reputed causes 

was p r i m a r i l y  upon the Indian students themselves;  t ha t  i s ,  Indian  

students were f a i l i n g  because of f a c t o r s  g e n e r a l l y  beyond the cont rol  

of the school systems. Moreover,  i t  was noted t ha t  Ber r y ' s  ca t egor i es  

of soc i ocu l t u r a l  p r e d i c t o r s  of Indian achievement were very s i m i l a r  to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



30

those in McShane's (1983) proposed model; which helped to r e i t e r a t e  

t ha t  McShane's model was nothing more than a r e a r t i c u l a t i o n  of 

previous imputed concepts.

Previous Research in the Study Se t t i ng

The Washoe County School D i s t r i c t ,  wi th d i s t r i c t  o f f i c e s  in Reno,  

Nevada, encompassed 6,60B square mi les in area .  The ma j o r i t y  of the  

schools were in the Reno-Sparks a rea ,  wi th the other  schools in the  

d i s t r i c t  located in communit ies e i gh t  to s i x t y  mi les from Reno. Al l  

students were e n r o l l e d  through neighborhood zoning of s t r e e t  g r i ds .

The d i s t r i c t  was composed of s i x t y  publ i c  schools:  f o r t y - t w o

elementary schools,  nine middle schools,  and nine high schools,  

A d d i t i o n a l l y ,  there were nine p r i v a t e  elementary schools,  f i v e  p r i v a t e  

middle schools,  and f i v e  p r i v a t e  high schools in the Reno-Sparks urban 

area.  Pyramid Lake Indian Reserva t i on,  l ocated wi t h i n  the school  

d i s t r i c t ,  also had a t r i b a l l y  operated high school at  Nixon,  Nevada,  

that  was completely separate  from the Washoe County School D i s t r i c t .

The Washoe County School D i s t r i c t  had t h r ee  Indian groups that  

were e duc a t i ona l l y  served by the d i s t r i c t ' s  T i t l e  IV,  Par t  A, Indian  

Educat ion program. Each group was a lso served by separately-  

cont racted Johnson-0‘ Mai 1ey programs.  One group was the Reno-Sparks 

I ndian Colony,  which was a small  r e s e r v a t i o n  located along the c i t y  

l i m i t s  between the c i t i e s  of Reno and Sparks.  I t  was approximately  

t hree  blocks wide and about six blocks long.  I t  was f e d e r a l l y  

recognized,  and had r e c e n t l y  acqui red severa l  new f a c i l i t i e s  which 

included Indian Heal th Serv ices.  The second group was the f e d e r a l l y
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recognized Pyramid Lake I ndian Reser va t i on ,  wi th t r i b a l  o f f i c e s  

located in Nixon,  Nevada,  f o r t y - f i v e  mi les east  of Reno. The 

r e s e r v a t i o n  had t hr ee  pr imary communi t ies:  Wadsworth,  Nixon,  and

S u t c l i f f .  The t h i r d  group was the (Reno) Nevada Urban I ndi ans ,  I n c . ,  

with o f f i c e s  locat ed in Reno, who represented the Reno-Sparks area  

urban I ndian popul a t i on .  The Pyramid Lake I nd i an  Reservat ion and 

Reno-Sparks Indian Colony s tudents  p r i m a r i l y  at tended s ix schools 

( t h a t  were wi t h i n  t h e i r  r e s p e c t i v e  school  zones) , whi le  the urban 

I ndian students were widely  s c a t t e r e d  throughout  the school d i s t r i c t .

There have been four  prev ious s t ud i es  of I nd ian educat ion in the  

Washoe County School D i s t r i c t  area.  The e a r l i e s t  study was "An 

Analysis  of the Language Achievement of I ndian Chi ldren in Washoe 

County Elementary Schools wi th Proposals for  Improvement ," by I .  

Anthony D i S i l v e s t r o  in 1961. D i S i l v e s t r o  compared language 

achievement and i n t e l l i g e n c e  t e s t  scores of Indian c h i l d r e n  at two of 

the elementary schools,  which were the neighborhood schools for the  

Reno-Sparks Indian Colony (n = 44) and the Pyramid Lake Indian  

Reservat ion (n = 27) communi t ies.  D i S i l v e s t r o  used IQ t e s t  scores and 

determined t hat  there  were no s i g n i f i c a n t  d i f f e r e n c e s  in i n t e l l i g e n c e  

between students at  the two schools.  U t i l i z i n g  grade equi va l ent  

language achievement scores,  D i S i l v e s t r o  then compared t h i r d  graders  

at  Natchez Elementary School ( the Pyramid Lake Indian Reservat ion  

community school )  wi th f our t h  graders at  Orvis Ring Elementary ( the  

Reno-Sparks Indian Colony community schoo l ) ,  and found t ha t  t here  were 

s i g n i f i c a n t  d i f f e r e n c e s  in s tandard i zed  achievement t e s t  scores.
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D i S i l v e s t r o  concluded t ha t  increased c u l t u r a l  contact  wi th the  

dominant (non- I nd i an)  s o c i e t y ,  which by d e f i n i t i o n  was g r e a t e r  -for the 

Reno-Sparks Indian Colony s t udents ,  and the physical  removal  of  

students from t h e i r  f ami l y  home envi ronment  t o  a study ha l l  

envi ronment  would be the most b e n e f i c i a l  steps f o r  improving language 

s k i l l s .  In drawing these i m p l i c a t i o n s  f o r  the Washoe County School  

D i s t r i c t ,  D i S i l v e s t r o  assumed t ha t  the s t u d e n t ' s  geographical  domic i l e  

( i . e . ,  r e s e r v a t i o n  or colony)  was a v a l i d  measure of the s t u d e n t ' s  

degree of c u l t u r e  contact  and a s s i m i l a t i o n  i n t o  the dominant c u l t u r e .  

Whi le such an assumption seemed l o g i c a l ,  and s t i l l  has of ten been 

i n t e r p r e t e d  as such, there ex is t ed no empi r i ca l  evidence t hat  Indians  

l i v i n g  at  the Reno-Sparks Indian Colony had q u a n t i t a t i v e l y  or 

q u a l i t a t i v e l y  g r ea t e r  c u l t u r e  contact  wi th more n o n - I n d i a n s . 5 Bath 

the use of grade equi va l ent  scores ( r a t he r  than standardi zed scores)  

and the comparison of t h i r d  grade wi th f our t h  grade students were 

met hodol ogi ca l l y  i na ppr opr i a t e  procedures,  and,  taken t oget her  wi th  

his a s s i m i l a t i o n  assumption,  has i n v a l i d a t e d  DiSi  1v e s t r o ' s conclusions  

and i m p l i c a t i o n s .

In 1965 V i r g i n i a  C. Quirk conducted "A Comparat ive Analys is  of  

Educat ional  Achievement of Indian and Non- Indian Students Enro l l ed  in 

the Orvis Ring Elementary School and the E. Ot i s  Vaughn Junior  High 

School , "  which were the elementary and middle schools c l oses t  to the 

Reno-Sparks Indian Colony.  Quirk matched f i f t y  Indian and f i f t y  

non- I ndi an students in grades three  to e i ght  in terms of the f o l l o w i n g  

c r i t e r i a  ( to hold these f a c t o r s  c o ns t ant ) :  age,  sex,  grade,  years in
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the same school ,  i n t e l l i g e n c e  t e s t  scores,  and f a t h e r ' s  and mother 's  

occupat ions.  She then compared the two samples on the reading (word 

meaning, paragraph meaning) ,  s p e l l i n g ,  language,  and math 

(computat ion,  concepts,  a p p l i ca t i o n s )  sect i ons ,  along wi th the 

composite scores,  of the Stanford Achievement Test .  L ike D i S i l v e s t r o ,  

Quirk used grade placement (or equ i va l en t )  scores,  r a t h e r  than 

standardi zed scores,  but she did employ mu l t i p l e  measures of 

achievement and used both t e s t  and subtest  scores.  Quirk also  

compared the students in terms of teacher  r a t i n g s  (1 -5 )  of class  

p a r t i c i p a t i o n .  Quirk found considerable  evidence t ha t  Indians in the 

f our t h  grade outperformed non- Indian students wi th matched background 

c h a r a c t e r i s t i c s .  Quirk also found Indian students outperformed t h e i r  

classmates in grades four through e i ght  in s p e l l i n g  achi  evement; in 

grades f o u r ,  six and seven for  paragraph meaning and math computation 

achievement;  in grade four  in word meaning and math concepts 

achievement;  and in grade seven in language and math ap p l i c a t i o n s  

achievement .  With respect  to composite means, she found the f o l l owi ng  

d i f f e r e n c e s  in mean composite grade placement ( equ i va l en t )  scores for  

Indian and non- Indian students (1965: 54 ) :

Grade 3 - [ t h e ]  non- Indian group [was] higher  by .38 [ equ i va l en t  
grade l e v e l s ]

Grade 4 - [ t h e ]  Indian group [was] higher by .42 [ equ i va l en t  grade 
l e v e l s ]

Grade 5 -  [ t h e ]  non- Indian group [was] higher by .36 [ equ i va l en t  
grade l e v e l s ]

Grade 6 -  [ t h e ]  non- Indian group [was] higher by .04 [ equ i va l en t  
grade l e v e l s ]

Grade 7 -  [ t h e ]  Indian group [was] higher by .21 [ equ i va l ent  grade 
l e v e l s ]

Grade 8  -  [ t h e ]  non- Indian group [was] higher by . 6 6  [ equ i va l en t  
grade l e v e l s ] .
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However,  s t a t i s t i c a l  t e s t s  of these,  and o t her ,  equ i va l ent  grade 

l eve l  d i f f e r e nc e s  were not s i g n i f i c a n t .  That i s ,  Quirk found no 

s i g n i f i c a n t  d i f f e r e n c e s ,  wi th respect  to academic achievement ,  between 

the Indian and non- I ndi an students in her study . Except f or  the 

f i n d i ng  t ha t  the academic achievement of Indian students was not  

s i g n i f i c a n t l y  d i f f e r e n t  from t ha t  of t h e i r  classmates,  Qu i r k ' s  r e s u l t s  

were s i m i l a r  to those in other  s t ud i e s ,  which i nd i ca t ed  t hat  Indian  

students compared best in grade four  (holding both age and sex 

c o n s t a n t ) ,  best in the subject  of s p e l l i n g ,  and that  they p a r t i c i p a t e d  

less than did non- Indian students in the classroom.

Unl i ke  the f i r s t  two s t ud i e s ,  which were e s s e n t i a l l y  d e s c r i p t i v e ,  

in 1969 Mar j or i e  C. Preuss conducted "An I n v e s t i g a t i o n  of Background 

Factors in American Indian Academic Performance" to determine  

c o r r e l a t e s  "of i n t e l l e c t u a l  f u nc t i on i ng  of the American Indian  

student" ( 1969 : 2 ) .  Preuss'  subject s  (n = 96) were not ,  however,  par t  

of the Washoe County School D i s t r i c t ,  but r a t h e r  were made up from the  

senior  c lass at  the Stewart  I ndian Boarding School in Carson C i t y ,  

Nevada, which was about 30 mi les south of Reno. The study was 

discussed here only because the school was in close prox i mi t y  to the 

Washoe County School D i s t r i c t ,  many of the subjects  had been in the 

Washoe County School D i s t r i c t  at  one t ime,  and because so few studies  

have been done t hat  were r e l e v a n t  to Indian student  achievement in the 

Washoe County School D i s t r i c t .  Her dependent v a r i ab l e s  were 

i n t e l l i g e n c e ,  as measured by IQ scores,  and academic achievement ,  as 

i nd i ca t ed  by the t e s t  b a t t e r y  t o t a l  scores (Preuss did not i n d i c a t e
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whether she used raw,  p e r c e n t i l e ,  grade e q u i v a l e n t ,  or some other  

standardized scor e ) ,  whi l e  the independent ,  or p r e d i c t o r ,  v a r i a b l e s  

were dichotomous scores -for s e l f - c onc e p t  (+ or - )  , number of school  

years completed (1 to 5 and 6 +) ,  and l eve l  of d e p r i va t i o n  (more or 

l e s s ) ,  Preuss found s e l f - con cep t  to be the only f a c t o r  t ha t  

s i g n i f i c a n t l y  c o r r e l a t ed  wi th achievement t e s t  scores,  whi l e  e levated  

t es t  scores were r e l a t e d  to o f f - r e s e r v a t i o n  residence ( par t  of 

d epr i va t i on  score ) .  Preuss a p p r o p r i a t e l y  concluded t h a t  the va r i a b l e s  

or measures were methodol ogi ca l l y  i n a p p r o p r i a t e  for  e xp l a i n i ng  

academic achievement.

The l a s t  study r e l a t ed  to Indian educat ion in the Washoe County 

School D i s t r i c t  was performed as par t  of a U.S.  Department of Heal t h ,  

Educat ion,  and Wel fare grant .  Richard T. Dankworth i n v e s t i g a t ed  the 

“Educat ional  Achievement of Indian Students in Publ ic  Secondary 

Schools as Related to Eight  V a r i a b l e s ,  I nc luding Res i dent i a l  

Envi ronment ," in 1969 under the p r o j e c t  d i r e c t i o n  of James A.

Jacobsen. Like Preuss,  Dankworth was i n t e r e s t e d  in determining what 

v a r i a b l e s  showed a s i g n i f i c a n t  r e l a t i o n s h i p  or c o r r e l a t i o n  to 

educat ional  achievement .  Unl ike most s t ud i es  (and not j u s t  those done 

in the Washoe County School D i s t r i c t )  of I ndian educat ion,  Dankworth 

was also i n t e r e s t e d  in demonstrat ing how much of a s i g n i f i c a n t  

c o n t r i b u t i o n  the independent  v a r i a b l e s  made in exp l a i n i ng  the  

v a r i a b i l i t y  in the educat ional  achievement of I ndian students.

Dankworth's dependent v a r i a b l e  was academic achievement as 

measured by the s t ud en t ' s  achievement t e s t  t o t a l  or composi te score,
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whi le  the independent  v a r i a b l e s  were: ( 1 ) mental  a b i l i t y  as measured

by IQ scores;  (2) l e v e l  of anx i e t y  as ranked by cor rec t  answers; (3) 

verbal  concept choice as ranked by c o r r e c t  or higher l ev e l  choices;

(4) s e l f - c o n c e p t  as measured by the average of  three d i f f e r e n t  scores;

(5) achievement -mot ive as scored by the d i s t r i c t  psychologist ;  ( 6 )

i n t e r a c t i o n  wi th the dominant c u l t u r e  as ca t egor i zed by high,  

moderate,  and low i n t e r a c t i o n  wi th the dominant c u l t u r e ;  and (7) 

residence as ca t egor i zed  by r u r a l  r e s e r v a t i o n ,  urban colony,  and 

m u l t i - e t h n i c  community.  The sample (n = 140) included t h i r t y - n i n e  

( 7 t h - 1 2 t h  grade)  s tudents  from the Pyramid Lake Indian Reservat ion,  

f i f t y - o n e  from the Reno-Sparks Indian Colony,  and f i f t y  from 

m u l t i - e t h n i c  communit ies.  Al l  seven v a r i a b l e s  were found to c o r r e l a t e  

with achievement ,  and when act ing toget her  were determined to account  

for  60.  67. of the v a r i a b i l i t y  in achievement t es t  b a t t e r y  composite 

score.  Four of the seven v a r i a b l e s  were found to con t r i b u t e  

s i g n i f i c a n t l y  (p <. 01) to 59.  37. of the v a r i a b i l i t y  in achievement:

(1) IQ,  48.97.; (2) r es i dence ,  4.17.; (3)  verbal  concept choice,  3.27.;

and (4) i n t e r a c t i o n  wi th the dominant c u l t u r e ,  3.17.. The other  three

v a r i a b l e s ,  achievement mot ive,  s e l f - c o n c e p t ,  and l eve l  of anx i e t y ,

t ogether  accounted f o r  only 1.37. of the va r i ance .  More i mpor t an t l y ,

Dankworth found t h a t  the percent  of var i ance  explained or predict ed by

any one v a r i a b l e  was d i f f e r e n t  f o r ,  or var i ed  among, his three

residence groups.  In p a r t i c u l a r ,  he found t ha t

p a r t i a l  r egression c o e f f i c i e n t s  showed t ha t  the e f f e c t  of 
residence envi ronment  wi th respect  to achievement was negat ive for
r u r a l  r e s e r v a t i o n  students and p o s i t i v e  f o r  urban colony and
m u l t i - e t h n i c  community students ( 19 6 9 : 6 8 ) .
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A major f a u l t  wi th these f i n d i n g s  was t ha t  both IQ and verbal  

concept choice scores would be expected to c o r r e l a t e  s t rongl y  wi th 

achievement in t ha t  they a l l  were measures of s i m i l a r  phenomena,  

cogn i t i on .  That i s ,  one was l e f t  having to conj ect ure  as to what 

explained IQ,  unless,  of course,  one looked to other  s t ud i es ,  where 

evidence would have i nd i ca t ed  t h a t  IQ was also pred i c t ed  by previous  

achievement .  Thus, knowing t ha t  IQ accounted f o r  near l y  50"/. of the 

var iance in composite achievement t e s t  scores was not very 

exp l anat or y .  Moreover,  because Dankworth used the composite score,  i t  

would be even more probable to c o r r e l a t e  wi th IQ. A d d i t i o n a l l y ,  the 

inst rument  used f o r  c a t e g o r i z i ng  i n t e r a c t i o n  wi th the dominant cu l t u r e  

both over lapped wi th other  v a r i a b l e s  and was of quest ionable  

v a l i d i t y .  I t  was noted,  moreover,  t ha t  the independent  v a r i ab l es  a l l  

focused upon the s t u d e n t ' s  a t t r i b u t e s ,  thereby implying that  

achievement was not manipulable by the schools.

In sum, previous i n v e s t i g a t i o n s  r e l a t e d  to student  success in the 

Washoe County School D i s t r i c t  have been of l i t t l e  u t i l i t y ,  p r a c t i c a l l y  

or t h e o r e t i c a l l y ,  due to  methodological  d e f i c i e n c i e s  and t h e o r e t i c a l l y  

nonproduct ive independent  v a r i a b l e s .  These st ud i es  f u r t he r  

est ab l i shed  the need f o r  new, u p - t o - d a t e ,  knowledge concerned with 

academic achievement in the Washoe County School D i s t r i c t .  As a f i n a l  

note,  the T i t l e  IV-A Indian Educat ion program e x p l i c i t l y  wanted to use 

academic achievement scores ( W. C. S . D. ,  19B4).
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Summary of Theor e t i ca l  Perspect i ve

A review of the r e l a t ed  research on the educat ion of Indian  

students provided a broadly  dismal p o r t r a y a l .  I t  a lso ra ised  

quest ions as to whether schools r e a l l y  have any e f f e c t  on students,  

and, i f  not ,  quest ioned what the p o t e n t i a l  causes or antecedents of 

student  f a i l u r e  were. L i t e r a t u r e  on these quest ions in broader  

educat ional  research g e n e r a l l y  have concluded t h a t  schools do not have 

any i n f l uence  on student  success,  al though t h e o r e t i c a l l y  r e l evant  

except ions have found cont ra ry  evidence t ha t  schools do e f f e c t  student  

success or f a i l u r e  (methodological  except ions a s i de ) .  I t  seemed 

apparent ,  then,  that  there was a need f or  a d d i t i o n a l  empi r i ca l  

research to help c l a r i f y  the e x i s t i n g  t h e o r e t i c a l  confusion in both 

educat ion,  in gener a l ,  and Indian educat ion,  in p a r t i c u l a r .

In e m p i r i c a l l y  studying student  success,  academic achievement has 

been the predominant c r i t e r i a .  Moreover,  some form of standardized  

achievement t e s t  has been the usual measure of academic achievement.  

Regardless of the c r i t e r i a  or measures used, however,  near l y  a l l  

research has concluded t ha t  Indian students were l ess successful  

( Berry,  1968; Coleman et  a l . ,  1966; Coombs et  a l . ,  1958; Development  

Associates,  I n c . ,  1983; Havighurst ,  1970; Peterson,  1948; U.S.  Senate,

1969) .  Other research,  however,  has demonstrated that  considerable  

var iance ex is ted by grade l e v e l ,  and a few studies have found that  

Indian students did b e t t e r  than other  students at  c e r t a i n  grade l ev e l s  

(Berry,  1968; Bryde,  1965,  1970; Chadwick, 1972; Coombs et  a l . ,  1958; 

Day, 1983; Fuchs and Havighurst ,  1972; Hav ighurst ,  1970; Pet ers ,  1963;
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Qui rk,  1965; Saslow and Har rover ,  1968; Wi therspoon,  1962) .  Fur ther  

support  t ha t  grade l eve l  d i f f e r en c e s  might be important  was -found in a 

study of student  a s p i r a t i o n s  by grade l e v e l ,  which found considerable  

v a r i a t i o n  across the grades (Dr iessen and E l l i o t t ,  196B).  The 

overwhelming conclusion t ha t  emerged from the l i t e r a t u r e  on 

achievement by grade l e v e l  was, once again,  the cont inued need for  

a d d i t i o n a l  empi r i ca l  research.

The four  previous studies  r e l a t e d  to the academic achievement of 

Indian students in the Washoe County School D i s t r i c t  (Dankworth,  1969; 

D i S i l v e s t r o ,  1961; Qui rk ,  1965; Preuss, 1969) ge ne r a l l y  contained  

methodological  or t h e o r e t i c a l  problems.  Although Quirk (1965) drew 

some important  conclusions,  she s t i l l  i n f e r r e d ,  despi te  the f a c t  tha t  

her study had no s t a t i s t i c a l l y  s i g n i f i c a n t  r e s u l t s ,  t ha t  Indian  

students g e n e r a l l y  became p r ogr ess i ve l y  l ess successful  in the school  

system. Quirk also concluded t ha t  the observed d i f f e r e n c e s ,  al though  

not s t a t i s t i c a l l y  s i g n i f i c a n t  were due to the usual  non-school  r e l a t ed  

f ac t o r s .  Moreover,  a d mi n i s t r a t o r s ,  counselors,  and teachers have 

cont inued to f e e l  t ha t  " I ndi an students are dropping through the  

cracks of the school system" ( W.C.S.D. ,  1984) ,  and were unsure of what 

f a c t o r s  may have been antecedent  t o ,  or explanat ory  o f ,  such f a i l u r e .

The goal of t h i s  research,  t h e r e f o r e ,  was to more f u l l y  understand 

( r e l a t i v e )  Indian student  academic success.  In doing so t h i s  study 

analyzed aggregate data on student  and school f a c t o r s ,  s t a t i s t i c a l l y  

t e s t i n g  them to determine i f  Indian student  achievement was 

s i g n i f i c a n t l y  d i f f e r e d  than non- Indian achievement .  Moreover,  the
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research involved l o n g i t u d i n a l  (panel )  data because most f a c t o r s  

included in the study ex i s t ed  p r i o r  to the students tak ing the 

scho l as t i c  achievement t e s t s  ( the dependent v a r i a b l e s )  and because 

grade l e v e l  cohorts were used. The study also sought evidence for  

understanding the r o l e  of f a c t o r s  p o t e n t i a l l y  manipulable  by the 

school system as w e l l .  Thus, the cur r en t  research i n v e s t i g a t ed  

f a c t o r s  t ha t  have been found impor tant  to academic achievement both by 

l a rge  and small  scale  c r o s s - s e c t i on a l  and by l o n g i t u d i n a l  s tud i es .

A basic assumption of most s tud i es  in t h i s  area (and made by t h i s  

study as we l l )  has been t h a t  st andardi zed achievement t e s t s  measure 

some aspect  of student  achievement and were,  t h e r e f o r e ,  v a l i d  

i n d i c a t or s  of student  success.  Moreover,  t h i s  study assumed t ha t  such 

f ac t o r s  were v a l i d  to a l l  educat ional  goals ,  whether such goals  

included a s s i m i l a t i o n ,  s o c i a l i z a t i o n ,  or p l u r a l i s m .  That i s ,  i t  was 

assumed t h a t ,  desp i t e  any inherent  c u l t u r a l  b i ases ,  t e s t  scores were 

v a l i d  and r e l i a b l e  measures of how wel l  a student  was s u r v i v i n g ,  or 

would do, in the dominant school system, wi t h i n  which most Indian 

students wer e / a r e  found.

In summary, then,  the cur rent  research sought to provide empi r i ca l  

evidence in order to answer the f o l l o w i n g  research quest ions:

1. What student  c h a r a c t e r i s t i c s  are r e l a t e d  to educat ion?

2. Do Indian students d i f f e r  from other  students?

3. What v a r i a b l e s - - b o t h  manipulable and non-manipulable by the 
school system- -are  antecedent  p r e d i c t o r s  of achievement?

4. Is e t h n i c i t y  a determinate  antecedent  p r e d i c t o r  of achievement?
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5. Are d i f f e r e n t  f a c t o r s  antecedent  p r e d i c t o r s  of achievement for  
Indian and non- Indian students?

6 . Are d i f f e r e n t  f a c t o r s  antecedent  p r e d i c t o r s  of achievement  
across d i f f e r e n t  grade l eve l s?

7. Is res idence  ( r e s e r v a t i o n ,  colony,  urban) a determinant  of 
Indian student  achievement?

8 . Do f a c t o r s  a p p l i c a b l e  to Indian students only ( e . g . ,  t r i b a l  
a f f i l i a t i o n ,  preschool )  a f f e c t  the antecedent  s t r u c t u r a l  
models of achievement?

9. Do manipulable v a r i a b l e s  account f o r  more of the t o t a l  
var i ance  than non-manipulable v a r i a b l e s ?

10. Do more manipulable than non-manipulable  v a r i a b l es  account for  
the expla ined var iance?

Sol u t i ons  to the f i r s t  two quest ions e s t ab l i shed  parameters to 

answer the t h i r d  quest ion.  Answering the t h i r d  provided a basis for  

answering quest ions four through e i g h t .  F i n a l l y ,  the evidence from 

answering these quest ions formed the foundat ion for  answering the l as t  

two quest ions.  Al though hypotheses would usua l l y  be der ived from the 

data in i n d u c t i v e  research,  the t h e o r e t i c a l  per spect i ve  of t h i s  study,  

as presented above,  has impl ied c e r t a i n  research hypotheses:

Hj :  Standardized achievement t e s t  scores for  Indian students are
s i g n i f i c a n t l y  lower than scores for  non- Indian students in 
the Washoe County School D i s t r i c t .

H2 : Class grades,  at tendance,  and other  measures of achievement
are s i g n i f i c a n t l y  d i f f e r e n t  f or  Indian and non- Indian  
students in the Washoe County School D i s t r i c t .

H3 : Teacher eva l ua t i ons  are d i f f e r e n t  for  Indian and non- Indian
students in the Washoe County School D i s t r i c t .

H4 : Personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  are
s i g n i f i c a n t l y  d i f f e r e n t  for  Indian and non- Indian students in 
the Washoe County School D i s t r i c t .
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H5 : School environment and l ear n i ng  context  v a r i a b l es  are
d i f f e r e n t  f o r  Indian and non- Indian students in the Washoe 
County School D i s t r i c t .

Hz,: Grade l eve l  i s  an antecedent  p r e d i c t or  of standardized
achievement t es t  scores in the Washoe County School D i s t r i c t .

H7 : E t h n i c i t y  i s  an antecedent  p r e d i c t o r  of standardized
achievement  t e s t  scores in the Washoe County School D i s t r i c t .

Hg: As compared to the general  popu l a t i on ,  d i f f e r e n t  antecedent  
f a c t o r s  are p r e d i c t i v e  of s tandardi zed achievement t es t  
scores for  Indian students in the Washoe County School  
D i s t r i c t .

H9 : D i f f e r e n t  antecedents are p r e d i c t i v e  of s tandardized
achievement  t es t  scores at  d i f f e r e n t  grade l e v e l s  in the 
Washoe County School D i s t r i c t .

Most of these hypotheses,  however,  were n o n - d i r e c t i o n a l , which al lowed

for  g r e a t e r  i n duc t i ve  understanding.
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Chapter  2

METHODOLOGY

The research process f o r  normal or basic science has usua l l y  been 

conceptual i zed as c i r c u l a r  and cumulat i ve (Kuhn, 1970; R i t z e r ,  1980) .  

This c on c e p t u a l i z a t i on  has presented basic science as beginning wi th 

observat ions of var ious phenomena from which g e n e r a l i z a t i o n s  were 

i n d u c t i v e l y  made to expl a i n  as many s i m i l a r  observat ions as possible .  

These g e n e r a l i z a t i o n s  were then synthesized i n t o  t h e o r e t i c a l  

statements.  This theory then guided f u t u r e  research as i t  generated  

hypotheses for  deduct ive t e s t i n g  and v a l i d a t i o n  of the theory through 

f u r t h e r  observat ions,  and so f o r t h .  The cycle  of basic science,  

t h e r e f o r e ,  al lowed researchers  to descr ibe  and c l a r i f y  char a c t e r i s t i c s  

of e x i s t i n g  knowledge,  to discover new phenomena and i n t e g r a t e  i t  i n t o  

theory ,  and to v a l i d a t e  the t r u t h f u l n e s s  of e x i s t i n g  t heory .  Normal 

science not only guided the processes of understanding and development  

of new s c i e n t i f i c  knowledge,  but i t  a lso guided the s o c i a l i z a t i o n  

process for  i n d i v i d u a l s  j us t  l earn i ng  how to do s c i e n t i f i c  research.  

Normal science thus became cumulat ive through both i t s  c i r c u l a r  

processes and i t s  exemplar process f o r  s o c i a l i z i n g  new " s c i e n t i s t s . "
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While several  e l ab o r a t i on s  of t h i s  view helped f a c i l i t a t e  

comprehension f or  conduct ing research (Dooley,  1984; Jones,  1985; 

K e r l i n g e r ,  1986; Reynolds,  1971; Wal l ace,  1971) ,  they have f a i l e d  to 

e x p l i c i t l y  i n cor por a t e  the r e a l i t y  of research i n t o  the c i r c u l a r  

process of normal science.  That i s ,  these d e r i v a t i v e s  have tended to 

present  research as simply t ha t  of t e s t i n g  a hypothes i s ,  which was 

based upon a review of the l i t e r a t u r e ,  whi l e  i m p l i c i t l y  assuming t ha t  

some deduct ive l i n k  e x i s t e d  to a subst ant i ve  t heor y .  These models 

provided examples of hypothesis t e s t i n g ,  but then f a i l e d  to 

demonstrate how the r e s u l t s  r e l a t ed  to theory .  Again,  the assumption 

appeared to be t ha t  r esear chers  should i n t u i t i v e l y  understand how to 

r e l a t e  r e s u l t s  to theory .  Most studies t ha t  have fol lowed these 

models of research,  t h e r e f o r e ,  have o f t en  culminated in e legant  

r e s u l t s ,  but were not cumulat ive ( despi te  the pretense of doing 

otherwi  s e ) .

Yet ,  such models ( e . g . ,  Wal lace,  1971) a lso i m p l i c i t l y  presented 

research as n o n c i r c u l a r .  These views of the research process d i c t a t ed  

t ha t  i f  one was doing research he/she should proceed in one of two 

ways. They could begin wi th conclusions,  der i ve  hypotheses and 

f ormul a t e  appropr i a t e  v a r i a b l e s  and inst ruments ,  c o l l e c t  data 

u t i l i z i n g  one of the p r e f e r r ed  methods of observa t i on ,  s t a t i s t i c a l l y  

reduce the data to t e s t  the hypotheses,  and i n f e r  conclusions based 

upon these s t a t i s t i c a l  r e s u l t s ,  wi th the assumption t ha t  these 

i n ferences  somehow r e l a t e d  to t h e o r e t i c a l  understanding.  Conversely,  

he/she could s e l ec t  a t opic  of i n t e r e s t ,  perhaps based upon other
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research r e s u l t s ,  c o l l e c t  data based upon a predisposed method,  

organize  the data from these observat ions i n t o  c lasses of data from 

which p a t t e r n s ,  c l u s t e r s  or models would be drawn i n t o  conclusions,  

and, o c c a s i o n a l l y ,  could formul a te  these i n t o  g e n e r a l i z a t i o n s  or 

grounded t h e o r y .

These models or views did not r e f l e c t ,  however,  the idea l  (Kuhn,

1970) processes of normal sc ience,  which involved two genera l i zed  

research procedures.  The f i r s t  i dea l  process s t a r t e d  by deducing 

hypotheses from e x i s t i n g  theory r a t he r  than prev ious research  

conclusions,  and i nst rument i ng  the concepts of these hypotheses so 

that  obser vat i ons  could be made instead of employing a predisposed  

method. Next ,  these observat i ons  were analyzed and compared to the 

deduced concepts to t e s t  the induced hypotheses.  These conclusions  

were then i n d u c t i v e l y  r e i n t e g r a t e d  i n to  the theory through const ructs  

and g e n e r a l i z a t i o n s .  The second idea l  process began by making 

empi r i ca l  observat ions using a v a r i e t y  of known methods, which were 

induced i n t o  a b s t r a c t l y  comprehensive const ruc t s .  Synthesi z ing these  

const ruct s  wi th other  observa t i ons ,  g e n e r a l i z a t i o n s  were e v a l u a t i v e l y  

const ructed i n t o  a t he o r y ,  from which hypotheses were deduced and 

tested wi th f u r t h e r  obser va t i ons .  These observat ions were then 

compared to prev ious const ruc t s  to modify the t heory .

Much r esear ch ,  t h e r e f o r e ,  has been both noncumulat ive ( i . e . ,  did 

not bu i l d  upon e x i s t i n g  theory or develop new theory)  and nonc i rcu l a r  

( i . e . ,  was not both i n d u c t i v e  and d ed uc t i ve ) .  This r e a l i t y  of 

resear ch ,  however,  has not been r e f l e c t e d  in the e x i s t i n g  models of
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research.  This absence i nd i ca t ed  a s u b s t a n t i a l  need to develop a 

model -for conduct ing s c i e n t i f i c  research t ha t  a c c ur a t e l y  represented  

both those processes t ha t  were a c t u a l l y  f ol lowed in research as wel l  

as those t h a t  should have been involved in normal science.  F igure  1 

provides an a l t e r n a t i v e  modal of the research processes t ha t  has 

attempted to demonstrate the complexi ty  of s c i e n t i f i c  research.  This 

model has sought to r e f l e c t  both the r e a l i t y  of what normal science  

i nvolves ( represented by the inner  c i r c l e ) ,  as wel l  as Kuhn's (1970)  

i dea l  c o n c e p t ua l i z a t i o n  of normal science ( i n d i c a t e d  by the outer  

c i r c l e ) .  I m p l i c i t  to t h i s  model i s  the f a c t  t ha t  research r e a l l y  

i nvolves a number of s u b j e c t i v e / p o l i t i c a l  dec is ions  r a t h e r  than 

automat ic stages.  I t  was conceived t ha t  s c i e n t i f i c  research could 

i nvol ve  one of any number of processes and begin at  any one of the 

decision points  ( represented by r e c t ang u l a r  boxes in F igure  1) .

Unl ike other  models of normal science,  t h e r e f o r e ,  t h i s  modal 

conceptual i zed the p o s s i b i l i t y  of research beginning at  decision  

points other  than theory  or obser va t i on ,  which has been p a r t i c u l a r l y  

t rue  of appl ied and engineer ing sc i ence ,  and has involved  

s u b j e c t i v e / p o l i t i c a l  cons i der a t i ons  r a t h e r  than o b j e c t i v e  and l og i ca l  

procedures.

The present  model or view of s c i e n t i f i c  research provided for  the 

p o s s i b i l i t y  of modi fying the usual  co n c e p t u a l i z a t i o n  of research to 

a ccur a t e l y  r e f l e c t  what much of research has a c t u a l l y  

e n t a i l e d — beginning research wi th some predetermined v a r i a b l e s ,  

pr e f e r r ed  inst ruments and methods, or s u b j e c t i v e  opinion (hypothesis)
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F ig u re  1. Processes o f  Normal S cience
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in mind. That i s ,  much research has not even s t a r t ed  wi th  

conclusions,  but r a t h e r  began at  some other  stage in the model,  and 

then in post hoc fash ion i n t eg r a t ed  other  conelusions to cor roborate  

the r e s u l t s .  E t h i ca l  issues as ide ,  the model presented in F igure 1 

was formulated to imply t hat  research has,  does and can begin at  any 

point  in the research cycle;  al though c e r t a i n  decis ion points are 

met hodol ogi ca l l y  more a ppr opr i a t e .

Perhaps more fundamental  to t h i s  view (Figure 1) of science,  in 

cont ras t  to other  models of science,  was the r eco gn i t i on  t hat  

conclusions of previous s t ud i es ,  r a t h e r  than theory or observat ions  

(as i d e a l i z e d  by Kuhn),  were the focus or beginning po i n t  of most 

research in what has been r e f e r r e d  to as normal science.  That i s ,  

conclusions can form the foundat ion for  e i t h e r :  ( 1 ) i n d u c t i v e ,

deduct i ve ,  e m p i r i c a l ,  and/or  t h e o r e t i c a l  research;  or ( 2 ) the end of a 

research p r o j e c t .  Fur thermore,  t h i s  model has i mpl i ca t ed  t ha t  normal  

science should not i nvo l ve  j us t  stages of research,  but r a t he r  i t  

should invol ve  a combinat ion of research processes i nterconnected by 

numerous i nd i v i du a l  dec i s i ons .  That i s ,  normal science would be 

pro cessua l , wi th i n d i v i d u a l  researchers  mating s u b j e c t i v e ,  a l b e i t  not 

e x p l i c i t ,  decis ions as to when to begin and end t h e i r  own p a r t i c u l a r  

p r o j e c t .

This research p r o j e c t ,  as a l luded to in the previous chapter ,  was 

what t h i s  study would r e f e r  to as processual .  Thus, the research was 

composed of cycles based upon su b j e c t i v e  decisions to cont inue on,  

beginning wi th the i n i t i a l  decision to begin wi th the conclusions of
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previous s t ud i es  on Indian educat ion.  The f i r s t  cyc l e  of t h i s  

resear ch,  as found in Figure 2,  i nvolved two d i s t i n c t  sets of 

processes.  The f i r s t  set  began by f raming the l i t e r a t u r e  to i d e n t i f y  

f ac t o r s  on which t here  ex i s t ed  a v a i l a b l e  data w i t h i n  the Washoe County 

School D i s t r i c t ,  but tha t  had not been p r ev i ou s l y  studied in 

conjunct ion wi th Indian educat ion.  For i ns t ance ,  f a c t o r s  such as 

preschool  a t tendance,  t r i b a l  s t a t us  wi th the f e de r a l  government,  and 

p a r t i c i p a t i o n  in the g i f t e d  student  program had not been considered 

bef ore .  Such data were c o l l e c t ed  wi thout  any other  cons i dera t i ons  

other than to determine i f  d i f f e r e n c e s  ex i s ted  between Indian and 

non- Indian elementary students;  or in the case of c h a r a c t e r i s t i c s  

a p p l i c a b l e  to Indian students only,  to descr ibe  such c h a r a c t e r i s t i c s .  

Fol lowing observat ion or data c o l l e c t i o n ,  the data were coded i n to  

cat egor i es  or v a r i a b l e s  for  analyses,  and conclusions were drawn from 

these f i n d i n g s .  The second set of processes in the f i r s t  cycle of 

t h i s  research pr o j ec t  involved synthes i z i ng  hypotheses about the 

c h a r a c t e r i s t i c s  of Indian educat ion and deduc t i ve l y  de f i n i ng  concepts 

t hat  were e m p i r i c a l l y  measurable.  These concepts were o p e r a t i o n a l l y  

def ined i n t o  s p e c i f i c  inst ruments of observat i on .  Data c o l l e c t i o n  

consisted of making observat ions and coding data i n t o  s p e c i f i c  

v a r i a b l e s ,  which were then d e s c r i p t i v e l y  and comparat i ve ly  analyzed.  

Conclusions were made s imul taneously  wi th the f i n d i n g s  from the f i r s t  

set of procedures.

Thus, the f i r s t  cycle  of research involved two sets of processes,  

one e s s e n t i a l l y  i nduc t i ve  or e xp l or a t or y  and the other  deduct ive.  The
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Figure 2. Processes of the F i r s t  Research Cycle
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r e s u l t s  of t h i s  cycle are repor ted in Chapter 3.  I t  i s  noted from 

Figure 2 t hat  in a c t u a l i t y  the research cyc le  could have begun at  any 

one of the dec i s i on po i n t s  or stages.  A r b i t r a r y  hypotheses could have 

been i n t u i t i v e l y  s ta t ed  r a t he r  than s y n t h e t i c a l l y  f ormulated.

Knowledge of the ex i s t ence  of data could have p r e c i p i t a t e d  the 

c o l l e c t i o n  of such i n f or mat i on  (which descr ibed the beginning poi nt  of 

the appl i ed  processes f o r  the Washoe County School D i s t r i c t ) ,  or a 

researcher  could have gone to the var ious schools and j us t  s t a r t  

c o l l e c t i n g  i n f o r ma t i on .

Rather than ending the research a f t e r  t h i s  cyc l e ,  the processual  

decis ion was made to cont inue i n t o  a second cyc l e .  As seen in Figure  

3, the conclusions from the f i r s t  cyc le  became the f i r s t  stage of the 

second cyc l e .  During t h i s  cycle  the previous conclusions provided a 

framework f o r  data observat ion.  Through secondary data ana l ys i s  

procedures and stepwise m u l t i p l e  regression analyses,  explanat ory  

models of e lementary student  educat ion in the Washoe County School 

D i s t r i c t  were i n d u c t i v e l y  developed.  These processes i n d u c t i v e l y  led 

to conclusions concerning academic achievement ,  and suggested the 

necess i t y  f o r  a t h i r d  cyc l e  of study.

The processual  nature of t h i s  study drew upon the conclusions of 

the f i r s t  two cycles  to begin the t h i r d  cycle  of r esearch.  That i s ,  

the conclusions of the f i r s t  two cycles corroborated hypotheses 

pr ev i ous l y  der i ved from the l i t e r a t u r e  regarding which f a c t o r s  

expla ined academic achievement in the Washoe County School D i s t r i c t .  

Like the f i r s t  research cy c l e ,  the t h i r d  research cyc l e  involved two
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Figure 3 . Processes of the Second Research Cycle
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d i s t i n c t  sets of processes;  but ,  un l i k e  the f i r s t  cyc l e ,  these two 

sets were done consecut i ve l y  r a t he r  than s i mul taneously .  F igure 4 

i n d i ca t e s  t ha t  the conclusions concerning observed d i f f e r e n c e s  between 

Indian and non- Indian students that  were found in the f i r s t  research  

cyc l e ,  along wi th those f a c t o r s  found to p r e d i c t  academic achievement  

in the Washoe County School D i s t r i c t  in the second research c yc l e ,  led 

to the decis ion to t e s t  other  hypotheses,  ( the f i r s t  set  of 

processes) ,  which were der ived dur ing the f i r s t  two cyc l es ,  about  

Indian educat ion.  These hypotheses were o p e r a t i o n a l i ze d  through 

secondary data ana l ys i s  procedures and tested using both stepwise and 

forced ent ry  m u l t i p l e  regression techniques.  The r e s u l t s  of these 

analyses provided input  f o r  f raming f u r t h e r  observat ions in the second 

set of processes,  which e n t a i l e d  making "new" observat ions of the data 

for  i nduc t i ve  analyses to draw conclusions on the remaining  

hypotheses.  Conclusions concerning the r e s u l t s  of these l a s t  two sets 

of processes were then made.

F igure 5 shows the processes t ha t  were fo l l owed,  and should have 

been f o l l o we d ,  dur ing the f our t h  research c y c l e ,  which began wi th the 

conclusions of the previous research cyc les .  That i s ,  the f our t h  

research cycle  included the r e a r t i c u l a t i o n  of the research conclusions  

and the synthesis  of these conclusions wi th those of other  s t udies  

i n t o  g e n e r a l i z a t i o n s  about Indian educat ion.  Whi le i t  had been hoped 

to then f u r t h e r  i n d u c t i v e l y  r e f i n e  these g e n e r a l i z a t i o n s  i n t o  a theory  

of Indian educat ion,  the decis ion was made to not complete t h i s  l a s t
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Figure 4. Processes o f  the Third Research Cycle
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Figure 5. Processes of the Fourth Research Cycle
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process because too many gaps ex i s ted  to be able to f ormulate  such a 

theory.

Fundamental to these cycles of research processes,  however,  were 

the decis ion making p o i n t s ,  at  which the research p r o j ec t  could have 

t e rmi nat ed:  ( 1 ) when making the observat ions;  ( 2 ) f o l l owi ng  the

i n i t i a l  ana l ys i s  processes;  (3) upon making conclusions t ha t  other  

quest ions were i n a p p r o p r i a t e ;  (4) upon r e - i ns t r ument i ng  the data and 

developing explanat ory  models; (5) a f t e r  der i v i ng  any one of the 

conclusions;  or ( 6 ) a f t e r  a p r ov i s i ona l  theory was developed.

Research Design

This research p r o j e c t  was conducted in conjunct ion wi th a Washoe 

County School D i s t r i c t  Block Grant to c o l l e c t  i n f ormat i on  on Indian  

students ,  and to develop student  p r o f i l e s  based upon t h i s  data,  for  

the T i t l e  IV-A Indian Educat ion program.*^ Although the u l t i m a t e  use 

of the data may have been for  appl ied needs,  the cur rent  research  

r e t a i ned  basic t h e o r e t i c a l  research as i t s  sole purpose throughout  the 

p r o j e c t .  Data were c o l l e c t e d  by the researcher  whi l e  in the o f f i c i a l  

capac i t y  of Research Ass i s t ant  wi th the school d i s t r i c t .

The pr o j e c t  began on July 1, 1984,  by f i r s t  s e t t i n g  up a de t a i l e d  

research design,  i nc l ud i ng  an extension of t h e o r e t i c a l l y  r e l evant  

goals and o b j e c t i v e s  from those in the p r o j e c t ' s  o r i g i n a l  grant .  

Between September,  1984,  and January,  1985,  data sources were 

i d e n t i f i e d  and l e t t e r s  of i n format ion sent to school p r i n c i p a l s  and 

a ppr opr i a t e  departments,  a f t e r  which the data were c o l l e c t e d ,
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c o l l a t e d ,  v e r i f i e d  and copied.  Data coding f or  the study was done 

separa t e l y  from t ha t  f or  the school d i s t r i c t .  This was done for  

several  reasons.  F i r s t ,  the d i s t r i c t  T i t l e  IV program did not want 

numeric data ,  but r a t he r  verbal  data ,  and secondly,  they did not want

a l l  the data .  Hence,  separate  code books were made. Actual  coding

f or  the study was done by the r es e a r c he r ' s  ass i s t a n t  and v e r i f i e d  by 

both the researcher  and the a s s i s t a n t .  Coding for  the d i s t r i c t  was 

done simul taneously  wi th the data e n t r y .  Data were entered onto a 

personal  computer by employees of the school d i s t r i c t  (January,  1985,  

to July ,  1985) ,  whi l e  the researcher  employed a prof ess i ona l  data  

ent ry  person to enter  and v e r i f y  the data on a mainframe computer 

(May, 1985) .  The researcher  did a l l  data e d i t i n g ,  updat ing,  and f i n a l  

v e r i f i c a t i o n ,  which occurred between June,  1985,  and September,

1985. Data ana l ys i s  was p e r i o d i c a l l y  conducted using the mainframe's  

SF’SSX program between October,  1985, and November, 1986,  as t ime and 

resources al lowed.

The study employed a v a r i a t i o n  of the c r oss - sec t i ona l

c o r r e l a t i o n a l  survey design,  but included temporal  data.  As the

cr oss - sec t i ona l  data were based upon e x i s t i n g  i n f or mat i on ,  a 

chronological  or temporal  order to the data was achieved through t h i s  

extensive  c r oss - sec t i ona l  i n f ormat ion as i t  occurred over t ime.  In 

t h i s  respect  the research also employed a type of l o n g i t u d i n a l  

design.  Data were not ,  however,  c o l l ec t ed  on a l l  v a r i ab l e s  at  two 

points in t ime,  p a r t i c u l a r l y  f or  the dependent v a r i a b l e s .  I t  would 

seem best ,  t h e r e f o r e ,  to c l a s s i f y  the research design of t h i s  study as
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semi- 1 o n g i t u d i n a l ; t ha t  i s ,  i t  was not t r u l y  l o n g i t u d i n a l ,  but i t  did 

have t emp or a l i t y  b u i l t  i n t o  i t  and contained some l o n g i t u d i n a l  data .  

Moreover,  because the data were c o l l ec t ed  on students in var ious  

grades,  a panel  design was also used •for c e r t a i n  comparisons.

Research Procedures

Fol lowing the i d e n t i f i c a t i o n  and d e l i n e a t i o n  of the research  

quest ions from analyses of previous s t u d i e s '  conclusions,  the f i r s t  

set  of processes involved i d e n t i f y i n g  the research popul a t i on and 

samples.  Once the research samples were i d e n t i f i e d ,  data c o l l e c t i o n  

methods and procedures were implemented.  This was fo l lowed by data  

analyses t hat  r e s u l t e d  in conclusions from which the second research  

cycle  of the study began. In the second cyc l e ,  secondary data  

ana l ys i s  procedures and regression analyses were used to develop  

models f o r  p r ed i c t i n g  academic achievement.  Data were once again  

reorganized using secondary data ana l ys i s  techniques in the t h i r d  

research cyc l e ,  and these observat ions were analyzed using regression  

analyses procedures.  Fol lowing t h i s ,  a second set  of processes  

i nvolved f raming the regression r e s u l t s  and conduct ing hypothesis  

t e s t i n g  to draw conclusions from the regression r e s u l t s .  The f our t h  

research cycle included i nduct i ve  syn t h es i z a t i on  procedures.

Sampling Methods

A number of d i f f e r e n t  sampling techniques and procedures were 

u t i l i z e d  dur ing the var ious cycles of the data c o l l e c t i o n .  This was 

done to best i d e n t i f y  the most r e p r es e n t a t i v e  samples of both Indian
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and non- Indian s tudent s .  As discussed below,  both p r a c t i c a l  and 

t h e o r e t i c a l  j u s t i  f  i c a t i  ons were employed in i d e n t i f y i n g  the research  

samp 1 e s .

Techniques. The research popul a t i on  consisted of the 30,269  

students l i s t e d  by the Washoe County School D i s t r i c t  as en r o l l ed  in 

one of the s i x t y  (60)  schools in A p r i l ,  1984,  when academic 

achievement t e s t s  were admi n i s tered .  Student  d i s t r i b u t i o n s  f o r  the 

e n t i r e  d i s t r i c t ,  I nd i an  s tudent s ,  and non- I nd i an  students are 

presented in Table 1 (see Appendix A f o r  d i s t r i b u t i o n s  by school ) .  

Whi le the American Indian populat ion comprised 2 . 3 5 ’/. of the student  

p o p u l a t i on ,  the t o t a l  m i nor i t y  popul a t i on was ne a r l y  14/.J

A synthesis  of the l i t e r a t u r e  i nd i ca t ed  t ha t  no comprehensive 

study of e lementary school Indian students had ever been conducted in 

e i t h e r  the Washoe County School D i s t r i c t ;  nor had any been done 

r e c e n t l y  e lsewhere.  This research gap i d e n t i f i e d  a need to focus upon 

t h i s  p a r t i c u l a r  group of s t udents .  Fur t her  impetus to l i m i t  t h i s  

study to elementary school  s tudents  was provided by both data  

l i m i t a t i o n s  and t h e o r e t i c a l  assumpt ions.  That i s ,  academic 

achievement t e s t s  were not administered to secondary school students  

(grades 9 - 1 2 ) ,  and the data on middle school students (grades 7 and 8 ) 

proved to be ext remely  d i f f i c u l t  to c o l l e c t  as much of i t  was 

missing.  T h e o r e t i c a l l y ,  i t  was assumed t ha t  the c r i t i c a l  l ea r n i ng  

per iod was dur ing the elementary school years ,  which would make those 

grades most r e l e v a n t  to understanding any observed d i f f e r e n c e s  in 

Indian educat ion.  Moreover,  i t  was the expressed i n t e r e s t  of the
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Table 1. Washoe County School D i s t r i c t  
Student  Populat ion

Popul a t i  on

Elementary School Popu l a t i on ,  D i s t r i c t  
Elementary School Popu l a t i on ,  I ndian Students  
Elementary School Popu l a t i on ,  Non- Indian Students

Middle School Popu l a t i on ,  D i s t r i c t  
Middle School Popul a t i on ,  I ndian Students  
Middle School Popu l a t i on ,  Non- Indian Students

High School Popu l a t i on ,  D i s t r i c t
High School Popul a t i on ,  I ndian Students
High School Popul a t i on ,  Non- Indian Students

Total  Student  Popu l a t i on ,  D i s t r i c t
Total  Student  Popul a t i on ,  I ndian Students
Total  Student  Popu l a t i on ,  Non- Indian Students

15 , 909a —
456 2.87

15 ,453 97.14

5 ,277^ —

98 1. B 7
5 ,179 98. 14

9 , 0B3C —

156 1.72
8 ,927 98.28

30 ,269d —

710 2.35
29 ,559 97.65

a- - I n c l u d e s  7th and 8 th grade students from an elementary school  
l ocated on the Pyramid Late Indian Reserva t ion,  which is K 
through 8 th grade.

^ - - I n c l u d e s  6 th grade students at  one of the middle schools.  
C- - I n c l u d e s  a l t e r n a t i v e  high school students and 7th and 8 th grade 

students at  one of the high schools.  
d' -Does not i nc l ude  homebound students.
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Washoe County School D i s t r i c t  to have the research focus upon the 

elementary school students.  I t  was f or  these reasons,  t h e r e f o r e ,  that  

t h i s  study l i m i t e d  the study populat ion to the 15,909 elementary  

school s t udent s .

To obtain compar ab i l i t y  and g e n e r a l i z a b i 1i t y , several  d i f f e r e n t  

techniques of sampling were necessary.  F i r s t  of a l l ,  due to  the smal l  

number of Indian students in the popul a t i on,  propor t i ona t e  random 

sampling would have been d i f f i c u l t  to use.  Thus, purposive sampling 

was used to c o l l e c t  data on a l l  i d e n t i f i a b l e  Indian students.  

I d e n t i f i c a t i o n  was i n i t i a l l y  based on T i t l e  IV Indian Educat ion  

records,  and then v e r i f i e d  at i n d i v i dua l  schools by i n t e r v i ewi ng  

school personnel .  Such procedures demonstrated some inherent  

d i f f i c u l t i e s  in s e l f - r e p o r t i n g  systems. A number of students  

i d e n t i f i e d  as Indian were a c t u a l l y  non- Indians ,  and they were 

e l i mi na t ed  from the popula t ion.  A number of known Indian students  

( i . e . ,  e l i g i b l e  f o r  T i t l e  IV assistance,  which meant they were at  

l e a s t  one-eighth Indian)  were s e l f - i d e n t i f i e d  as belonging to other  

r a c i a l  e thnic groups ( e . g . ,  H i spani cs ) .  For consistency such students  

were not included in t h i s  study as Indian students.B A d d i t i o n a l l y ,  

eleven Indian students were included in the study t ha t  were i d e n t i f i e d  

only through i n d i v i d u a l  school records.  These discrepancies  between 

d i s t r i c t  and school records are ind i cat ed  in Table A- l  of Appendix A. 

Data were co l l e c t e d  on a l l  Indian students from only f o r t y  of the 

f o r t y - t wo  elementary schools (n = 488) ,  because two of the schools had 

no Indian students enr o l l ed .
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In order  to ensure c omp ar ab i l i t y  between Indian and non- Indian  

groups,  i t  was decided that  the sampl ing would have to have s i m i l a r  

case r ep r e s e n t a t i on  f o r  each school and grade l e v e l . ^  Hence,  

propor t i ona l  s t r a t i f i e d  random sampl ing was employed to i d e n t i f y  

non- Indian students to be included in the s t u d y . *0 Sampling was done 

using d i s t r i c t  student  l i s t s .  S u b s t i t u t e  samples were also taken to 

al low f o r  the tremendous t rans i ency  in the school d i s t r i c t  (which w i l l  

be discussed in g r e a t e r  d e t a i l  below) .  Whi le the o r i g i n a l  non- Indian  

sample consisted of 1,004 ( 3 . 4 ’/.) k inder gar t en  through t w e l f t h  grade 

s t u d e n t s , H  only the 544 elementary students were used in t h i s  study.

Table 2 l i s t s  the samples for  Indian and non- Indian elementary  

students by school ,  whi le  Table A- l  in Appendix A i nd i c a t e s  the sample 

f i g u r e s  for  a l l  s i x t y  e lementary ,  middle,  and high schools.  At school  

number 28 There were only 22 non- Indian students e nr o l l ed  and was, 

t h e r e f o r e ,  d e l i b e r a t e l y  oversampled,  which added nineteen students to 

the sample s ice.  A d d i t i o n a l l y ,  data on the seventh and eighth grade 

students at  t h i s  elementary school were c o l l e c t e d ,  because i t  had 

kindergar ten  to e i ghth  grade students.  The actual  number of s tudents ,  

t h e r e f o r e ,  for  whom data were c o l l e c t e d  was 1,032 (or 488 Indian and 

544 non- Indian s t uden t s ) .  These sampling techniques and procedures  

ensured a high degree of s i m i l a r i t y  among a l l  students w i t h i n  grade 

l e v e l s  and schools wi th regards to t eachers ,  physical  f a c i l i t i e s ,  and 

c u r r i c u l a .  Holding these f ac t o r s  constant  provided a cont ro l  to 

i s o l a t e  other  school or nonschool system f ac t o r s  t hat  might account  

for  hypothesized underachievement , i f  such were to be found.
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Table 2. Or i g i na l  Indian and Non- Indian Elementary  
School Student  Samples by School Number

Number of Number of Number of Number of
School Indian Non- In d ian School Indian Non- Indi  an
Number Students Students Number Students Students

1 1 1 2 2 2 n
i. 13

X. 0» 15 23 i 15
O ' 57 13 24 6 7
4 0 1 0 25 11 14
C
tJ 11 15 26 15 13
6 13 13 0 7

L. t i 1 15
7 5 O  n  x. x. 28 11 6 a 2 2 a
□
U 6 19 29 6 11

9 7 14 30 6 1 2

1 0 n n  
x. x_ 16 31b 0 0

11 z 13 7  O
\j i. 1 0 13

1 2 4 1 2 v ) V 47 18
13 o

X. 13 34 1 0 1 0

14 7 9 35 13 6

15 O
o 15 36 11 14

16 0 5 37 17 n  n
X . X .

17 6 14 38 17 17
18 4 15 39 4 14
19 o

X. X . 40 3 4
2 0 5 17 41 4 11

2 1 1 2 18 42 __5_ 11

Tota l s 488 544

a- -The sample at t h i s  school inc ludes 7th and 8 th grade students .
“ - - T h i s  school has only specia l  educat ion students and t h e r e f o r e

was not sampled.
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Sampling procedures dur ing data a n a l y s i s . U l t i m a t e l y  the 1,032  

I ndian and non- I ndi an students in the samples were reduced f i r s t  to 

669 students ( I nd i an  sample = 286; non- Indian sample = 3 8 3 ) ,  and then 

down to 459 students ( I nd i an  sample = 201; non- Indian sample = 25B) 

f o r  the data analyses.  These drops in the sample s i ze  were caused by 

a number of f a c t o r s .  F i r s t  of a l l ,  i t  was found t ha t  seventeen of the  

se l ec t ed  cases were d u p l i c a t e  l i s t i n g s  and t hat  ten students had never  

r e a l l y  e n r o l l e d  in the Washoe County School D i s t r i c t .  Secondly,  

twenty-one of the cases c o l l ec t ed  had been from grades seven and 

e i g h t .  These two f a c t o r s  reduced the sample s i z e  to 984 elementary  

st udent s .  Next ,  i t  was decided to e l i m i n a t e  a l l  s tudents involved in 

s p ec i a l  educat ion (n = 92) and Engl ish as a Second Language (n = 2) 

programs because the d i s t r i c t  did not r e q u i r e  these students to take  

the academic achievement  t e s t s ,  which were used as the dependent  

v a r i a b l e s . 1 2  i t  was also necessary to remove a l l  k indergar t en  (n = 

164) and p r e - k i n d e r g a r t e n  (n = 3) students too,  as they did not take  

the student  achievement  t e s t s .  These e l i m i n a t i o n s  reduced the sample 

s i z e  to 723 f i r s t  through s i x t h  grade students.

As noted above,  t r ans i ency  was a very l a rge  problem in the Washoe 

County School D i s t r i c t .  Whi le i n i t i a l  sampling techniques and 

procedures were used to  account f or  t h i s  problem,  the s e l e c t i o n  of 

students who moved out of the d i s t r i c t  dur ing the 1983-84 school year  

s t i l l  e x i s t ed .  That i s ,  even a f t e r  the sampling had been completed 

and data c o l l e c t i o n  begun, f i f t y - f o u r  (n = 54) students included in 

the sample had since moved. Indeed,  during the i n i t i a l  sampling
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procedures,  e i gh t y  in = 80) students selected as par t  of the o r i g i n a l  

544 non- Indian students had a l ready  t r a n s f e r r e d ,  which requi red that  

replacement  students be se l ec t ed .

Whi le these -f igures seemed qu i t e  l a r g e ,  examinat ion of the Washoe 

County School D i s t r i c t ' s  t r ans i ency  repor t  sustained these f ig ur es .  

Table 3 presents the t r ans i ency  r a t es  over the l as t  six school years 

for  the f o r t y - t w o  elementary schools in t h i s  study; (see Appendix A-£ 

for  middle and high school r a t e s ) .  As can be seen,  the t rans i ency  

r a t e  var i ed  tremendously from a low of 217. f o r  school number 2  dur ing  

the academic year under study ( 1 9 8 3 - 8 4 ) ,  to highs of 1147. for  school  

number 27 dur ing 1983-34 and 1627. for  school number 24 during  

1930-81.  Indeed the mean t r ans i ency  r a t e  f or  the Washoe County School 

D i s t r i c t  e lementary schools ranged from a low of 537. during the 

19B3-84 and 1982-83 school years,  which were the years included in 

t h i s  study,  to a high of 737. for  the 1979-80 school year .  In summary, 

whi le  the t rans i ency  problem dur ing the data gather ing stage would 

seem to have been q u i t e  e x t ens i ve ,  i t  was, in f a c t ,  r e l a t i v e l y  low.

Obviously,  wi th over h a l f  the elementary school students moving 

out of or i n t o  the schools under study,  i t  was not u n l i k e l y  t hat  a 

number of students would have moved during the course of the study- 

per i od .  Whi le many of these problems were a l l e v i a t e d  during the 

i n i t i a l  sampling replacement  procedures,  others were not accounted for  

u n t i l  the very end of the data c o l l e c t i o n  procedures.  This was due to 

the f ac t  t h a t ,  al though these students had moved out of the d i s t r i c t ,  

t h e i r  new schools had not requested t h e i r  records u n t i l  a f t e r  data
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Table 3: WashGe County School D istrict Transiency3 Report
For Elementary Schools 197B - 1984

SCHOOL
NUMBER

1983-84
(a)

1982-83
(1)

1981-82
C/.)

1980-81
m

1979-80
U)

1978-79
11)

SCHOOL
NUMBER

1983-84
m

1982-83
Oi)

1981-82
(X)

1980-81
(X)

1979-80
Ci)

1978-79
!2)

1 59 58 76 S9 87 77 'jOXX 26 46 36 N/A N/A N/A
L 21 23 27 46 34 27 nii.C 44 g4 50 72 70 64
•J 69 57 56 79 77 74 24 110 74 54 162 121 139
4 31 38 51 48 55 47 25 30 ■J c 40 38 45 44
5 79 62 89 99 85 Cil u X 71.«.u 81 1 •* .' X. 94 66 C •) ox. 86
6 59 59 58 66 47 7? 27 114 92 135 N/A N/A N/A
1 23 70J 1 70•J 1 11/ A N/ft U/ft 23 42 45 7-7/ X. 44 44 45
8 35 43 N/A N/ft N/A N/A 29 6g 69 69 N/A N/A N/A
9 26 46 60 41 43 50 3o 39 43 jO 60 59 54

10 85 76 114 122 96 97 31 26 34 21 35 35 40
1 1 
X X 25 41 "? n JL N/ft 11 .'A N/A ■?•.U 7 t J X 45 52 49 61 52
12 c  c  

i j  J 41 59 75 58 51 33 54 37 44 40 51 42
13 39 40 49 "S.•o 43 45 34 59 63 94 i)\j 55 68
14 45 42 44 11/ A N/A N/A 35 95 70 88 89 84 89
15 26 n -?

L i
77X.J 29 7 0

J  A. 30 7L■JU 82 73 74 63 88 58
16 47 64 75 51 50 42 37 100 78 83 92 97 84
17 *•?ui. 59 75 30 40 89 38 67 84 102 124 117 116
18 57 45 48 48 52 66 39 34 35 40 36 43 38
19 60 43 46 46 64 58 40 49 65 44 100 141 126
20 28 34 34 2B 7 71 3B 41 73 54 45 67 78 46
21 49 39 56 68 65 69 42 J i J t l _56 J i _30

Keans 53 53 61 64 73 61

a—Transiency = (Total E s - Sept. Enroll.) + R's + W's/Bept. Enroll.
o
cr~
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c o l l e c t i o n  had begun. As such, these cases requi red considerable  

t r ac i ng  to s u b s t a n t i a t e  t ha t  they were indeed t r a n s i e n t s . ^  Whi le not 

a l l  cases were corroborated as having moved, most of the t r a n s i e n t s  (n 

= 54) were v e r i f i e d  and thereby e l i mi na t ed  from the data analyses.

This reduct ion brought the sample s ice  down to 669 students (286 

Indian students and 383 non- Indian students)  for  data ana l ys i s  

purposes.  J u s t i f i c a t i o n  for  f u r t h e r  reducing the sample s i ze  was made

because the study sought to i d e n t i f y  antecedent  p r e d i c t or s  of

achievement t es t  scores,  and i t  was assumed that  the best p r ed i c t o r s  

would be 1982-83 school year c lass grades.  There f ore ,  only those 

students who were in the Washoe County School D i s t r i c t  during both the  

1982-83 and 1983-84 school years were used f or  data analyses.  One 

hundred and t h i r t y - t h r e e  (n = 133) of the 669 students had been in the 

f i r s t  grade in 1983-84,  which meant that  they had no grades f o r  the

1982-83 academic year ,  because they had been in k i ndergar t en ,  and 

could not be included in the analyses.  The t r a n s i en t  r a t e  again 

a f f e c t e d  the study sample,  as seventy-seven (n = 77) students were not 

e n r o l l e d  in  the school d i s t r i c t  dur ing 1982-83 (al though enr o l l ed  in

1983 - 84 ) .  These two f a c t o r s  reduced the research sample,  as shown in

Table 4,  to 459 students (201 Indian students and 258 non- Indian

students)  for  data ana l ys i s  purposes.

Data C o l l ec t i o n  Methods

Data were co l l e c t e d  on l o c a t i on  in the f i e l d ,  except  where noted 

below. A v a r i e t y  of techniques and procedures were employed during  

the f i r s t  cycle  to c o l l e c t  e x i s t i n g  data on the d i s t r i c t ,  the schools,
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Table 4. Reduced Indian and Non-Indian Student Samples by School Number

Number cl Students Number ot Students
Indians Non-Indians Indians Nan-Iridians

School Original Reduced Original Reducedi School Original Reduced Original reduced
Number Sa.'D 1 e Sample Saaole Sample Number Sample Saaple sample Sample

\
i

4i 0 12 8 22 7
i

9 13 11
1
J.

7 •7
i . 15 10 u 1 0 15 5

0 57 13 7 24 6 1 7 7

4 0 0 10 1
i 25 11 i . 14 9

5 11 c
J 15 4 26 15 7 13 7

6
1 T
i  V' 6 13 7 27 11 1 15 7

1 C
J 1 n  - 5 n a

4.U 116* 44 22* 6

8 6 0 19 j
7 29 6 4 11 6

9 7 4 14 • j 30 6 1 12 7

10 22 3 16 C
J 3 1 *>

A 0 C (1

11 n 0 13 • j
7  n
• j* . 10 c

J 13 8

12 4 0 12 c
u

7 7 47 24 13 7

13 n
i .

7 13 11 34 10 2 10 4
14 7 0 ? ?

1
-»c
J j 13 G

u 6 4
15 8 4 1 e

1 J 11 36 < t 7 14 6
16 i ) 0

c
[ ■•7 4 "7 G L i . 11

17 6 l 14 11 3 S 17 s
1 T 
,  t 6

1 0 4 7 ‘ C 
i  J 11 3 9 4 2 14 10

19 n
i , 2 2 f 40 ■j 0 4 0

20 5 i 17 9 41 4 L
1 1 
i  4

c
J

21 12 i 10 11 4 2
C

___ J
7

_ u 9
Totals 4S8 201 544 258

a—The sample at this schocl inclu ded 7th and 8th grade students
b—This school had only special education students and tnere+cre W a s  H u t -angled.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



69

and the s tudents .  The secondary data a n a l ys i s  method was then used to 

r eor gan i ze  these observat ions in the other  research cycles .  One 

advantage to using the e x i s t i n g  records method was t ha t  a l l  measures 

were nonreact i ve  in r e l a t i o n  to t h i s  research p r o j e c t .  I t  was 

recognized t hat  many of the measures when i n i t i a l l y  mads were indeed 

r e a c t i v e ,  but t h i s  would be t r u e  of most e x i s t i n g  records.  Another  

advantage to using e x i s t i n g  records was t ha t  they could be more 

r e a d i l y  used wi th both pr imary and secondary data c o l l e c t i o n  

procedures and analyses.

Techni ques. The e x i s t i n g  records method of research was used 

through a l l  phases of the research p r o j e c t .  As such, t h i s  study 

r e l i e d  upon demographic and performance records,  a v a i l a b l e  t D ,  or 

found w i t h i n ,  the Washoe County School D i s t r i c t ,  as i n d i ca t o r s  or 

observat ions  of student  c h a r a c t e r i s t i c s  and achievement .  This was not  

meant to imply t ha t  a t t i t u d i n a l  data were not conceived to be 

t h e o r e t i c a l l y  r e l e v a n t ,  but r a t he r  t h a t  such i n f ormat i on  was beyond 

the poss i b l e  scope of the cur rent  research p r o j e c t .  Data were 

c o l l e c t e d  on f a c t o r s  considered both manipulable and non-manipulab1 e 

by the school  system. That i s ,  f a c t o r s  such as sex,  res idence,  

p a r e n t ' s  occupat ion,  and days not e n r o l l ed  were gen e r a l l y  considered  

beyond the cont ro l  or manipulat ion of the school d i s t r i c t .

Conversely ,  previous student  achievements or grades,  pa t t e rns  of 

t eacher  e v a l u a t i o n ,  and the l e a r n i ng  cont ext s  or environments of 

classrooms and schools were taken to be p o t e n t i a l l y  manipulable or 

subj ect  to change by the school system.
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Data were c o l l e c t e d  using a v a r i e t y  of p r o c e d u r e s . ^  Data f o r  the 

dependent v a r i a b l e s  were c o l l e c t ed  using forms developed by the 

researcher  for  the d i s t r i c t  to record the raw,  grade e q u i v a l e n t ,  and 

p e r c e n t i l e  scores of a l l  subtests  taken by each student .  S i mi l a r  

procedures were used f o r  recording data on preschool  programs ( I ndian  

students o n l y ) ,  the T i t l e  IV program ( I ndi an students o n l y ) ,  the 

g i f t e d  student  program,  the Engl ish as a Second Language (ESL) 

program, and the f e d e r a l  lunch program. A second procedure involved  

making xerox copies of permanent records,  enrol lment  forms,  and repor t  

cards.  Xeroxing was also used to make copies of the d i s t r i c t ' s

1983-84 repor t s  concerning s t udent - t eacher  r a t i o s ,  employment f i g u r es ,  

and data on each school ' s  l i b r a r y  resources (which were provided in 

annual r e p o r t s ) .  I nformat ion on school f a c i l i t i e s  was c o l l ec t e d  by 

reading through records and making f i e l d  notes of key f a c t o r s .  A 

xerox copy of an older  repor t  was also made. A f i n a l  procedure  

involved mapping techniques.  The 1980 Uni ted States census map was 

over layed onto the Washoe County School D i s t r i c t  gr i d  system to  

i d e n t i f y  median f ami l y  incomes by student  to generate measures of 

personal  socioeconomic s t a t u s ,  and to determine the median f ami l y  

income by school (school  socioeconomic s t a t u s ) . ^

The data set  was reorganized using secondary data ana l ys i s  

procedures a f t e r  i t  was i n i t i a l l y  analyzed and the r e s u l t s  were 

synthesized in to  subsequent deduct ive research hypotheses.  This 

second technique of data c o l l e c t i o n  was used dur ing both the second 

and t h i r d  cycles of the p r o j e c t .  Spe c i f i c  procedures involved the
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recoding of f ac t o r s  and the computat ion or c r ea t i on  of new v a r i a b l e s  

f or  subsequent analyses Df the data.  A d d i t i o n a l l y ,  cases were 

weighted appropr i a te  to t h e i r  sample r e f e r e n t  for  use in i n f e r e n t i a l  

s t a t i s t i c a l  populat ion e s t i m a t e s . ^

Dperat i  onal i  ca t i  on. The f a c t o r s  used in t h i s  study were 

o p e r a t i o n a l i z e d  according to the coding system r u i e s  ou t l i n e d  in 

Appendix B: Coding Manual.  The v a r i a b l e  category content  and coding 

system (Appendix B) i n d i c a t es  the numerical  values t ha t  were assigned 

to var ious scores,  along wi th the data f i l e  column numbers each b i t  of 

i n format ion was stored i n ,  f or  each f a c t o r .  Genera l l y  these numerical  

codes were s t r a i g h t f o r wa r d ,  but the nominal data occas i ona l l y  

u t i l i z e d  s p e c i f i c  l i s t s  of category codes ("Coding Supplement" in 

Appendi :< B) .

Al l  raw Stanford Achievement Test (SAT) scores were converted to 

standardized z_-scores u t i l i z i n g  n a t i ona l  means and var i ances .  This  

was done because the means and standard de v i a t i o n s  of each subtest  and 

t es t  across grade l e v e l s  and between classrooms or schools were not  

exac t l y  the same. To compare t e s t  scores on each of these d i f f e r e n t  

d i s t r i b u t i o n s  the scores had to be converted to comparable standard  

z_-scores, which explained how many standard dev i a t i ons  a student  

scored above or below the mean, for  a l l  raw BAT subtest  and t e s t  t o t a l  

scores:

z_-score = Raw Score -  Mean 
Standard Dev ia t ion
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As a s tandardi zed score,  the z_-score has been designed to have a mean 

value of 0 . 0 0 , which has been def ined as "normal , "  and has tended to 

range from a high of +3.00 (or the 99th p e r c e n t i l e )  to a low of - 3 . 0 0  

(or the 1st p e r c e n t i l e ) .  Negat ive numbers i nd i ca t ed  scores below the 

mean, whi l e  p o s i t i v e  scores were above the mean. Thus, standard  

z_-scores were more powerful  s t a t i s t i c a l l y  because they were der ived  

from the p r o p e r t i e s  of the normal p r o b a b i l i t y  curve and they preserved 

the absolute  d i f f e r e n c e s  between scores,  which al lowed for  the 

c a l c u l a t i o n  of averages and c o r r e l a t i o n s  t ha t  were then d i r e c t l y  

comparable.  Moreover,  by using na t i ona l  means and standard 

d e v i a t i o n s ,  the scores could also have been compared to scores from 

other par ts  of the country that  were n a t i o n a l l y  s t an dar d i z ed .

Subject  grades were also converted to a standard coding system for  

c o mp a r a b i l i t y ,  because two d i f f e r e n t  grading systems were employed by 

t eachers in the Washoe County School D i s t r i c t :  (1) the t r a d i t i o n a l

grades of A, B, C, D, and F (wi th pluses and minuses);  and (2) the 

l ess convent i ona l ,  but f r e q u e n t l y  used,  system of outstanding ( 0 ) ,  

s a t i s f a c t o r y  ( S ) , and improvement needed ( I )  ( a l so  wi th pluses and 

minuses) .  In order to s t andardi ze  the grading systems,  several  

assumptions were made concerning the l a t t e r  grading system. F i r s t  of 

a l l ,  i t  was assumed that  s a t i s f a c t o r y  (S) was the same as the l e t t e r  

grade C (or doing average work) .  Secondly,  i t  was assumed that  

outstanding (0) was the same as the l e t t e r  grade A (or doing super ior  

work) ,  and that  improvement needed ( I )  meant the same as the l e t t e r  

grade F ( f a i l i n g ) .  The t h i r d  assumption concerned the use of pluses
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and minuses in conj unct i on wi th the grades 0,  S, and I .  I t  seemed 

reasonable to assume t h a t  0-  meant the same th i ng  as B+; t ha t  S+ meant

the same t h i ng  as B-;  and so -forth.  As a r e s u l t ,  grades were

standardi zed using the system provided in Table 5.

As the Washoe County School D i s t r i c t  does not c a l c u l a t e  grade 

point  averages (BF'As) for  e lementary school  s t udent s ,  such v a r i a b l e s  

had to be c r e a t e d ,  which was done by computing the mean grade for  the  

a r i t h m e t i c ,  language,  r ead i ng ,  s c i e n c e / h e a l t h ,  and socia l  s tudies  

grades.  A d d i t i o n a l l y ,  a cumulat ive grade point  average ( v a r i a b l e )  was 

c a l cu l a t ed  on the bases of the 1982-83 and 1983-84 grades.

Tables 6 , 7, 8 , and 9 l i s t  the s p e c i f i c  i tems of i n f ormat ion

c o l l e c t e d  and used in t h i s  study.  Table 6 i d e n t i f i e s  the manipulable  

and non-manipulable f a c t o r s  of student  achievement ;  Table 7 contains  

the manipulable and non-manipulable measures of teacher  eva l uat i on  

p a t t e r n s ;  Table B presents the manipulable and non-manipulable  

personal  and parent a l  background c h a r a c t e r i s t i c s ;  and Table 9 l i s t s  

the manipulable and non-manipulable school envi ronment  and l earn ing  

context  ca t e q o r i e s .

Dependent v a r i a b l e s . The dependent v a r i a b l e s  were measured by the  

82 Stanford Achievement Test ,  Form E, which had d i f f e r e n t  ba t t e r y  

vers ions f o r  each grade l e v e l :

Grade Level   Version ___
1 Primary 1 

Primary 2 
Primary 33

4 I n t e r med i a t e  1 

I n t e r med i a t e  1 

I n t e r med i a t e  26
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Table 5. Grade St an dar d i sa t i o n  System

System l a System 2^ Standardised Scorec

A+, A 0 , 0 + 4. 00
A- 3.60
B + 0 - 3 .40
B 3.00
B- S + 2.60
C + 2.40
C s 2 . 0 0

c - 1.60
D+ s - 1.40
D 1 . 0 0

D- 1 + 0 .60
F + 0 .4 0

F, F- I ,  I - 0 . 0 0

“- -System 1 r e f e r s  to t r a d i t i o n a l  l e t t e r  grading:  A = super ior ;
B = Above Average; C = Average; D = Passing,  Below Average;
F = F a i l i n g .

^--System 2 re-fers to l ess t r a d i t i o n a l  grading:  0 = Outstanding;
S = S a t i s f a c t o r y ;  I = Improvement Needed.

C- - Va l ues  are those used by many co l l eges  and high schools.
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Table b .  S t uden t  Achievements

Mani pulable Non-Hani pulable

Ar i t hmet i c  Grade* Achievement Test Scores
Handwri t ing Grade* Days Not Enrol l ed
Language Grade*
Reading Grade*
Sc i ence/Heal th  Grade*
Social  Studies Grade*
Spe l l i ng  Grade*
Art  Grade*
Music Grade*
Achievement Test Form
Days Present *
Days Absent*
GPA*
Times Tardy*
Engl ish Grades*
Math Grades*
Reading Grades*
Spe l l i ng  Grades*
Sci ence / Hea l t h  Grades*
Social  Studies Grades*
Handwri t ing Grades*
Art  Grades*
Music Grades*

* - - A l s o  occur s imul taneously  wi th or a f t e r  achievement t e s t s .
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Tabl e  7. P a t t e r n s  o f  Teacher  E v a l u a t i o n s

Mani pul able Non-Mani pulable

Upward Grading Averaging Bias* Teacher Code
Special  Educat ion Code
Ci t i z e n s h i p  Grade*
(Was Student  Retained)
(Number of Times Retained)
U.G.A.B.  of C i t i z e n s h i p  Grade*
Work Habi t s *
Social  Habi t s*
Courses Needing Improvement*
Gi f t ed  Program
Engl ish as a Second Language Program

* - - A1so occur s imul taneously  wi th or a f t e r  achievement t e s t s .
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Table B. Personal  and Parenta l  Background C h a r a c t e r i s t i c s

Manipulable________________________________ Non-Nani pul abl e______

Personal  

Sa>:

Resi dence 
Bi r t hdat e  
Bi r t hp l ace
Pr ev i ous  W. C. S. B. At t endance  
Racial  Ethnic Group 
Last School Attended 
Transf ers  ( T o t a l ) *
Transfers  (19S3 - 8 4 ) *
Months in D i s t r i c t  
Who i 5 Nat i ve  American 
Nat i onal i  t y  
Nat ional  Status  
Attended Preschool  
Type of Preschool  
Number of Years in Preschool  
Telephone Number

Parenta l

Personal  Median Fami ly Income 
Free/Reduced Fare Meal 
Father  L iv ing  
F a t h e r ' s Status  
Father ' s Occupati  on 
Fa t he r ' s  Employment Locat ion  
Mother L iv ing  
Mot her"s Status  
Mother ' s  Occupation 
Mother 5 Employment Locat ion  
Parents Absent  
Parents Employed 
Father  ' s B i r t hp l ace  
Mot her ' s B i r t hp l ace

* A1 so occur s imul taneously  wi th or a f t e r  achievement t e s t s .

Emergency Contact  Person 
Emergency Contact  Phone Number 
506 Form
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Table 9.  School tnvi ronment  and Learning  
Context  C h a r a c t e r i s t i c s

Mam pul abl e Non-Mani ou l ab1e

Grade Level
School
Gr i d
Enrol lment  of School*
School ' s  L i b r a r y  C h a r a c t e r i s t i c s *
Number of Students by Grade*
Number of Teachers by Grade*
Number of A i d e s / A s s i s t an t s  by Grade*
Specia l  Educat ion Students by Grade*
ESL Students by Grade*
Number of L i b r a r y  Resource Teachers*
Number of Federal  Employees*
Number of Counselors*
Total  S t a f f *

Age of School*
Number of Improvements in School*
Number of Classrooms in School*
Total  Square Footage of School*
School ' s  S i t e  Acreage S i ze *
Total  Cost of School Const r uc t i on*

* - - A l s o  occur s imul t aneously  wi th or a f t e r  achievement t e s t s .
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The s p e c i f i c  subtests and t e s t s  f o r  each b a t t e r y  are shown in 

Table 10. As can be seen from the t a b l e ,  not a l l  subtests and t e s t s  

were given to a l l  grade l e v e l s .

Two p a r t i c u l a r l y  ambiguous domains were science and mathemat ics.  

Separate subtests  f o r  math computat ion and a p p l i c a t i o n  were given at  

a l l  grade l e v e l s  except  f i r s t  grade,  where a combined subtest  included  

both computat ion and a p p l i c a t i o n .  Met hodo l og i ca l l y  and t h e o r e t i c a l l y  

i t  was impossible to determine how to handle these subtests  c o r r e c t l y ,  

consequent ly the decis ion was made to exclude these subt est s .  In 

r e f e r ence  to the science domain,  the subtest  given to f i r s t  and second 

grade students was l abeled environment r a t h e r  than sc ience,  which was 

the l abel  given to the t e s t  given to the other  grade l e v e l s .  These 

two subtests were t e c h n i c a l l y  d i f f e r e n t  st rands of the science domain,  

but were met hodol ogi ca l l y  and t h e o r e t i c a l l y  assumed to have been 

measuring s i m i l a r  types of achievement ( i . e . ,  sc i ence) .  In t h i s  case,  

t h e r e f o r e ,  the subtests l abe l ed environment and science were t r ea t ed  

as the same domain for  purposes of for  both data c o l l e c t i o n  and 

a n a l ys i s .

Three other  subtests  (word reading,  readi ng,  language)  and one 

t e s t  t o t a l  ( t o t a l  language)  were not used as dependent v a r i a b l e s  

because they were not given to a l l  grade l e v e l s  being s tudied;  nor 

were any p a r a l l e l  t e s t s  given.  This was an i n t e r e s t i n g  observat ion  

because a number of previous studies have purpor tedl y  u t i l i s e d  the 

language t o t a l  t e s t  scores ( i . e . ,  verbal  scores) .  The using 

i n f ormat i on  t e s t  was not included in t h i s  study for  several  reasons:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



80

Table 10. Stanford Student  Academic Achievement  
Subtests,  Tests,  and Bat t e ry  Versions

Bat tery  Vers i on

Domain Primary 1 Primary 2 Primary 3
I n t ermedi a te  

1 & 2

Word Study 
S k i l l s

Word Study 
S k i l l s

Word Study 
S k i l l s

Word Study 
S k i l l s

Word Readina Word Readinq
READING Reading 

Comorehensi on
Readinq 
Comorehension

Reading 
Comprehensi on

Read i ng 
Comorehensi on

Readinq Readinq
Total  Readi no Total  Readinq Total  Readinq Total  Readina

Vocabularv Vocabulary Vocabularv Vocabularv

LISTENING
Li stening  
Comorehensi or,

Li stening  
Comprehensi on

Li steni  ng 
Comprehensi on

Li s t en i ng  
Comprehensi on

Total  
Li stenlnq

Total  
Li steninq

Total  
Li steni  nq

Total  
L i s t e n i  nq

Soel1i no S o e 11 i n o Spei1i nq Soe l 1i no
Lanquaoe Lanquaae

LANGUAGE Total
Lanquaqe

Total
Lanquaqe

Concepts of 
Number

Concepts of 
Number

Concept of 
Number

Concept of 
Number

Math
Computation

Mat h
Computat i on

Math
Computation

MATHEMATICS M a t h
Aopl i  c at i on

Math
Appl icat ior ,

Math
Appl i ca t i on

Computation £< 
Appl i cat ion
Total  Math Total  Math Total  Math Total  Math

SCIENCE Environment Environment
SOCIAL
SCIENCE

Soci al  
Sci ence

Soc i al 
Sci ence

(ENVIRONMENT) Sclence Sci ence

USING
INFORMATION

Using
I nformat ion

Using
I nf or mat i on
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(1) the 1851 was only  a v a i l a b l e  f o r  grades t h r ee  through six ;  and (2) 

the t e s t  was not given to a l l  students in those grades.  As a r e s u l t ,  

ten dependent v a r i a b l e s  were used in t h i s  study:

Subtest  Name Test  Name
Vari  able  

Name Doma i n

Word Study S k i l l s ZSKLS Reading
Reading Comprehension ZREAD Reading

Total  Reading ZREADT Readi ng
Vocabulary ZVOC Li s ten i ng
L i s t en i ng  Comprehension ZLIST Li steni  ng

Total  L i s t en i ng ZAUDIT Li s ten i ng
Spe l l i ng ZSPELL Language
Concepts of Numbers ZMATH Mathemati  cs

Total  Math ZMATHT Mathemati  cs

Envi ronment ZSCIENCE Sci ence
Sci ence ZSCIENCE Sci ence

Indians and non- I nd i ans . Since there was tremendous var i ance in

the d e f i n i t i o n s  f o r  the terms Indian and non-1nd i a n . c l a r i f i c a t i o n  on 

how these were used is necessary.  Conceptual ly  the terms were 

i n t e r p r e t e d  to be broad s o c i o c u l t u r a l  ideas s i m i l a r  in nature to  

European and non-European.  S p e c i f i c a l l y  t h i s  meant t ha t  the terms 

were not used in t h i s  study as b i o l o g i c a l  c ons t r uc t s .  They were used 

i nstead as overgenera l i zed  ethnic r e a l i t i e s .  How does one def ine  

overgenera l i zed e thn i c  r e a l i t i e s  l i k e  European or Indian?

F i r s t  of a l l ,  un l i k e  most other  a p p e l l a t i o n s ,  a d i s t i n c t i o n  

between American Indians and I nd i a  Indians was necessary.  As such,  

t h i s  study assumed Indians meant American I n d i a n s . Secondly,  and 

again un l i ke  other  terms l i k e  European,  the term Indian has had a 

mul t i t ude  of l egal  d e f i n i t i o n s  t hat  of ten c o n t r a d i c t  each ot her .  More

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



i m p o r t a n t l y ,  these l ega l  d e f i n i t i o n s  have u s u a l l y  combined both ethnic  

and b i o l o g i c a l  meanings,  thus conver t i ng  the term i nt o  a r a c i a l  

a p p e l l a t i o n .  Indeed,  f o r  most people Indian has been a r a c i a l  r a t h e r  

than ethn i c  term,  whi l e  European has been an ethn i c  i d e n t i f i c a t i o n .

European has been used to r e f e r  to someone who belonged to one of  

the many unique or confederated c u l t u r e s  in Europe.  Simply r ep l ac i ng  

European wi th I n d i a n , the term (American)  Ind ian would then be used to 

r e f e r  to someone who belonged to one of the many unique or 

confederated c u l t u r e s  in America.  Indian was, t h e r e f o r e ,  concept ua l l y  

def ined in t h i s  study as a r e f e r r i n g  to s tudents who belonged to one 

of the more than one hundred d i f f e r e n t  c u l t u r e s  h i s t o r i c a l l y  and 

contemporaneously found in America.  Non- Indian was s i m i l a r l y  def ined  

as r e f e r r i n g  to a l l  students in t h i s  study who did not belong to one 

of the i d e n t i f i e d  Indian c u l t u r e s .

Indian and non- Indian were o p e r a t i o n a l l y  def ined as f o l l ows.  In 

f i l l i n g  out t h e i r  school enrol lment  forms a l l  students had to 

s e l f - i d e n t i f y  themselves i n t o  one of f i v e  " r a c i a l  e thn i c  group" 

ca t egor i es  used by the Washoe County School D i s t r i c t :  (1) American

Indian-Alaskan Nat i ve ;  (2) Asian or P a c i f i c  I s l an der ;  (3) Black not  

Hispanic;  (4) White not Hispanic;  or (5) Hi spani c .  As mentioned 

above,  t h i s  type of measurement was not very r e l i a b l e  because students  

of t en  f i t  i n t o  more than one category .  Despi te  t h i s  problem,  a l l  

students were coded i n t o  the category they had i d e n t i f i e d ,  unless i t  

was demonstrated t ha t  the data were i n c o r r e c t .  Al l  students  

s e l f - i d e n t i f i e d  as Indian were v e r i f i e d  before  being coded as such.
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Thus, -for purposes of t h i s  study a l l  students sel  f - i  dent i f i ed as 

American Ind i an / Al askan Nat i ve  were o p e r a t i o n a l l y  def ined as I n d i a n . 

Al l  other  students were o p e r a t i o n a l l y  def ined as non- Indi  ans. 13

Data Anal ys i s  Methods

Each research cycle involved d i f f e r e n t  data ana l ys i s  techniques  

and procedures,  al though those methods employed in the f i r s t  cycles  

were p r e r e q u i s i t e s  f o r  subsequent cycles .

C o n t r o l l i n g  f o r  school enrol lment  d i f f e r e n c e s . Due to a number of 

ci rcumstances,  schools and the corresponding student  enrol lments  were 

consi derab l y  d i f f e r e n t  enough t ha t  s t a t i s t i c a l  d i f f e r e n c e s  would be 

expected through such d i f f e r e n c e s  alone.  Al l  school f a c t o r s ,  

t h e r e f o r e ,  were div ided by t hat  school ' s  enrol lment  to obta in per 

student  r a t i o s  f o r  purposes of data analyses.  For example,  the number 

of classrooms or l i b r a r y  books per student  enr o l l ed  were used f or  the 

data a n a l y s i s  procedures,  r a t he r  than j us t  the (raw) number of 

classrooms or l i b r a r y  books in the school at tended by the s tudent .  

Thus, c o n t r o l l i n g  f or  enrol lment  s i z e  e l i mi na t ed  the chance of 

a r t i f i c i a l  d i f f e r e n c e s  between Indian and non- Indian students simply  

because they at tended d i f f e r e n t  s i zed schools.

Techniques and processual  sets of data a n a l y s i s . Data ana l ys i s  

was performed using the SPSS^ ( S t a t i s t i c a l  Package for  the Social  

Sciences Mainframe vers ion)  sof tware on the U n i v e r s i t y  of Montana 

computer system. Four sets  of procedures were employed during the 

p r o j e c t .  The f i r s t  set  of procedures (see Figure 2) involved the
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f o l l o w i ng  techniques to i d e n t i f y  and descr ibe  pa t t e r ns  about the 

research samples:

Frequencies:  d e s c r i p t i v e  t ab l e s  of values and the corresponding
number of cases and percentages f o r  those values for  
each v a r i a b l e  or f a c t o r .

Histograms:  d e s c r i p t i v e ,  graphic r ep r e s e n t a t i o n  of the
f requenci es  i nvolved wi th each v a r i a b l e .

Un i var i  ate
S t a t i s t i c s :  d e s c r i p t i v e  s t a t i s t i c a l  c a l c u l a t i o n s  of the mean,

median,  mode, standard d e v i a t i o n , v a r i a n c e ,  
skewedness, k u r t o s i s ,  sum, range,  maximum, and 
minimum.

The second set  of procedures involved the f o l l owi n g  techniques to 

t e s t  the i n i t i a l  research hypotheses t ha t  d i f f e r e n c e s  between Indian  

and non- Indian students ex i s t ed:

Cross
tab u l a t i o n s :  to compare j o i n t  d i s t r i b u t i o n  of Indian and

non- Indian samples wi th the nominal and ord i na l  or 
c a t ego r i ca l  data.  Chi -square (X^) t es t s  of 
assoc i a t i on  (along wi th other  b i v a r i a t e  s t a t i s t i c s )  
i nd i ca t ed  the s i g n i f i c a n c e  of observed 
d i s t r i b u t i o n s .  This determined i f  observed 
d i s t r i b u t i o n s  were due to chance or dependent upon 
whether students were Indian or non- Indian ( i . e . ,  
e t h n i c i t y ) ,  and hence s t a t i s t i c a l l y  s i g n i f i c a n t .  On 
a number of the school environment and l earn i ng  
context  v a r i a b l e s  the data were markedly skewed. As 
such these i n t e r v a l  data could not be tested using 
the t_- test ,  as discussed below. Instead,  the Median 
Test f o r  a d i f f e r e n c e  between two medians, which is  
e s s e n t i a l l y  a simple c h i - squ ar e ,  was made f o r  these  
f a c t o r s .

X. -Tests: to compare sample means of i n t e r v a l  or v a r i a b l e  data
by c a l c u l a t i n g  student s '  t_ and t e s t i n g  the 
s i g n i f i c a n c e  of the d i f f e r e n c e  between the means. 
This determined i f  Indian and non- Indian d i f f e r e n c e s  
were s t a t i s t i c a l l y  s i g n i f i c a n t .

Upon complet ing these two sets of data ana l ys i s  procedures,  

conclusions concerning the r e s u l t s  were made. As par t  of the second
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research cycle in t h i s  study (see Figure 3 ) ,  a t h i r d  set  of data  

analys is  procedures was employed, - fol lowing secondary data ana l ys i s  or 

reorgani sa t i on  procedures,  to i n d u c t i v e l y  i d e n t i t y  classes o-f 

p r e d i c t i v e  - factors o-f academic achievement t e s t  scores,  so as to 

develop a model or models for  f u r t h e r  hypothesis t e s t i n g :

Co r r e l a t i ons :  to t e s t  the assoc i a t i on or r e l a t i o n s h i p  between two
v a r i a b l e s .  Both simple and p a r t i a l  c o r r e l a t i o n s  
( the r e l a t i o n s h i p  between two f ac t o r s  holding other  
r e l e v a n t  v a r i a b l e s  constant )  were made.

Stepwi se
Regressions:  to t e s t  the e f f e c t s  of v a r i a b l e s  on the dependent

v a r i a b l e ,  i s o l a t i n g  and s imul taneously  analyz ing  
the st rongest  group of f a c t o r s  that  independent ly  
p r e d i c t  the dependent v a r i a b l e .  The stepwise  
funct i on  causes the most powerful  p r ed i c t or  to be 
selected f i r s t .

The four th set  of data ana l ys i s  procedures was employed during the 

t h i r d  research cycle  (see Figure 4 ) .  The purpose of these analyses 

was to t es t  hypotheses concerning d i f f e r e n c e s  in p r ed i c t or  models for  

Indian students,  for  each grade l eve l  in the popul a t i on ,  and at each 

grade l evel  for  Indian students.  A d d i t i o n a l l y ,  analyses were made to 

determine s t a t i s t i c a l  d i f f e r en c e s  between the populat ion and Indian 

students both in terms of manipulable and non-manipulable f a c t o r s ,  and 

in terms of the four types of f ac t o r s  (see Tables 6 through 9 ) .  The 

f o l l owi n g  techniques were employed during t h i s  phase of the research 

p r o j e c t :
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Stepwise and
Forced Entry
Regressions:  to t e s t  to see what v a r i ab l es  -from the pr ed i c t o r

pool ,  when forced i n t o  the oper a t i o n ,  were found 
to be s i g n i f i c a n t  p r e d i c t o r s  f or  achievement t e s t  
scores.  Analyses were done for  the d i s t r i c t ,  for  
I ndian s t udent s ,  for  the d i s t r i c t  by each grade 
l e v e l ,  and for  Indian students by each grade 
1e v e l .

Binomial  Test ,
F i s h e r s  Exact
Test ,  t_-test
and Chi -  Square: to t e s t  explanatory  a c c o u n t a b i l i t y  and

percentages of p r ed i c t or s  exp l a i n i ng  populat ion  
and Indian academic achievement.

Figures 2,  3, 4,  and 5 include the a n a l y t i c  processes of t h i s  

research pr o j ec t  as discussed here,  whi le  Figure 6 presents the 

sequent ia l  f low of the data ana l ys i s  techniques encompassed in t h i s  

s t u d y .
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Figure 6. Flow of Data Analysis
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CHAPTER 3

COMPARATIVE CHARACTERISTICS OF 
ACADEMIC ACHIEVEMENT IN THE 

WASHOE COUNTY SCHOOL DISTRICT

The o b j e c t i v e s  o-f t h i s  study were to:  (1)  descr ibe

c h a r a c t e r i s t i c s  o-f e lementary educat ion in the populat ion and to

determine i-f I ndian students were academical l y  l ess  successful  than 

non- Indian students;  (2) discover  antecedent  f a c t or s  t ha t  accounted 

for  observed var i ance in academic success; (3) compare Indian student  

and grade l e v e l  models wi th popul a t i on models of academic achievement;  

and (4) assess whether such antecedent  p r e d i c t o r s  were manipulable by 

the school system. As i nd i ca t ed  in Chapter 2,  t h i s  study began wi th a

synthesis of the l i t e r a t u r e ,  posing a number of quest ions and

hypotheses about Indian and non- I ndi an educat ion in the Washoe County 

School D i s t r i c t .  Since answers to some quest ions r e l i e d  upon answers 

to other  proceeding quest ions,  the research was conducted through four  

cumulat ive cycles.

Each of the four  cycles of research in t h i s  study concerned one of 

the o b j e c t i v e s .  That i s ,  the f i r s t  cyc l e  of r esearch,  which consisted  

of two simul taneous sets of processes,  provided empi r i ca l  evidence  

concerning the f i r s t  o b j e c t i v e .  The conclusions of these two sets of
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research processes in the f i r s t  cycle provided the beginning stage for  

the second cycle of research t ha t  focused on the o b j ec t i ve  of 

developing a p r e d i c t i v e  model (or models) of academic success in the 

Washoe County School D i s t r i c t .  These i n d u c t i v e l y  created models of 

academic achievement ,  in t u r n ,  became the f i r s t  stage of the t h i r d  

cycle of the research processes to t es t  for  d i f f e r e n c e s  between the 

populat ion and Indian students and at  each grade l eve l  in the 

pr ed i c t or  models,  along wi th assessing whether such p r e d i c t i v e  f a c t o r s  

were manipulable by the Washoe County School D i s t r i c t .  The four th  

cycle of research was to bui ld  upon the conclusions of the previous  

three research cyc l es ,  as wel l  as other  research,  to synthesi ze a 

theory about Indian educat ion (or educat ion in g e n e r a l ) .

The r e s u l t s  of the f i r s t  cycle of t h i s  research p r o j ec t  are 

reported in t h i s  chapt er ,  whi le the r e s u l t s  of the other  research  

cycles w i l l  be presented in succeeding chapters.  S p e c i f i c a l l y ,  t h i s  

chapter  was concerned wi th the f o l l owi ng  research quest ions:

1. What student  c h a r a c t e r i s t i c s  are r e l a t e d  to educat ion?

?. Do Indian students d i f f e r  from other  students?

This chapter  also d ea l t  wi th the f o l l owi ng  research hypotheses,  which 

were synthesized from the l i t e r a t u r e ,  and that  were concerned wi th 

these two research quest ions:

Hj:  Standardized achievement t e s t  scores f or  Indian students are 
s i g n i f i c a n t l y  lower than t e s t  scores for  non- Indian students  
in the Washoe County School D i s t r i c t .

H2 : Class grades,  at tendance,  and other  measures of previous
achievement are s i g n i f i c a n t l y  d i f f e r e n t  f or  Indian and 
non- Indian students in the Washoe County School D i s t r i c t .
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H3 : Teacher e va l ua t i ons  are d i f f e r e n t  f o r  Indian and non- Indian
students in the Washoe County School D i s t r i c t .

H4: Per sona l  and f a m i l i a l  background c h a r a c t e r i s t i c s  are
s i g n i f i c a n t l y  d i f f e r e n t  for  Indian and non- Indian students in 
the Washoe County School D i s t r i c t .

H5: School  env i ronment  and l e a r n i n g  c o n t e x t  v a r i a b l e s  are
d i f f e r e n t  f o r  Indian and non- Indian students in the Washoe 
County School D i s t r i c t .

Data A n a l y s i s  Processes

Data c o l l e c t i o n  was accomplished as discussed in Chapter 2,  a f t e r  

which the data were coded by an a s s i s t a n t  using the code book found in 

Appendix B, and then entered onto the mainframe computer by a 

prof ess iona l  data en t r y  person.  Al l  data e n t r i e s  were v e r i f i e d  by 

both the data ent ry  person and the r esear cher .  Al l  subsequent e d i t i ng  

was done by the researcher .  Data were i n i t i a l l y  entered i n t o  two 

separate f i l e s ,  one f o r  in format ion on i nd i v i d u a l  students and the 

other  for  data on each of the schools.  There were n i n e t y - e i g h t  

v a r i a b l e s  f or  which data were entered in the student  f i l e  and n inet y  

v a r i ab l es  in the school f i l e .  Systems f i l e s  for  conduct ing  

s t a t i s t i c a l  analyses were set  up using the S t a t i s t i c a l  Packages f o r  

the Social  Sciences sof tware (SPSS^l.  As par t  of these systems f i l e s ,  

t h i r t y - n i n e  new v a r i a b l e s  were created for  the student  data systems 

f i l e ,  and four new v a r i ab l es  f or  the school data systems f i l e .

Computer commands were also included in the student  data systems 

f i l e  to exclude cases.  S p e c i f i c a l l y ,  a l l  preschool ,  k i nder gar t en ,  and 

seventh and e ighth grade students were l e f t  out of the systems f i l e .  

A d d i t i o n a l l y ,  students i d e n t i f i e d  as e i t h e r  specia l  educat ion or
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Engl ish as a Second Language (ESL) , and those who had moved i n t o / o u t  

o-f the d i s t r i c t  a f t e r  the a d mi n i s t r a t i o n  of the Stanford Achievement  

Exams, were e l i mi n a t ed  from the student  data systems f i l e .

Once these two systems f i l e s  had been e s t a b l i sh e d ,  a merged 

systems f i l e  was created by matching the school data a ppr opr i a t e  to

each case in the student  data f i l e ,  which r e su l t ed  in a combined f i l e

cons i s t i ng  of 230 v a r i a b l es  and 669 c a s e s . ^  Of the 230 v a r i a b l e s ,  81 

v a r i a b l e s  were not used f or  the f o l l owi ng  reasons:

1. 59 v a r i a b l e s  had been recoded/computed i n t o  new v a r i a b l e s ;

2 . 8 v a r i a b l e s  were used for  a d m i n i s t r a t i v e  purposes only;

3. 4 v a r i a b l e s  were used to exclude or cont ro l  f or  s p e c i f i c
c h a r a c t e r i s t i c s  ( i . e . ,  special  educat ion,  ESL, moved i n t o / o u t  
of the d i s t r i c t ,  did not p r ev i ous l y  a t t e n d ) ;

4. 7 v a r i a b l e s  had too many cases wi th missing data to be 
a p p r o p r i a t e l y  used; and

5. 3 v a r i a b l e s  had no var iance ( i . e . ,  a l l  elementary schools were
found to have no_ mi cr of i 1 ms , m i c r o f i ches ,  or newspaper 
s u b s c r i p t i o n s ) .

This l e f t  a combined systems f i l e  of 149 v a r i a b l e s ,  which are l i s t e d  

in Appendix C.20

Procedure f i l e s  were set  up f or  data analyses of the combined 

systems f i l e .  As par t  of the procedure f i l e s ,  a command was included  

to se l ec t  only those students who had c lass grades f or  both the 

1962-83 and 1983-84 school years,  which reduced the data f i l e  case 

s i z e  to the de l i mi t ed  study sample of 459 students.  Another command 

categor i zed  the students i n t o  two groups,  Indian and non- I nd i an .

Three separate  procedure f i l e s  were used dur ing t h i s  cycle  of the 

study.  The f i r s t  procedure f i l e  u t i l i z e d  the f requenc i es  package of
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SPSS". This a n a l ys i s  used the combined systems t i l e  and c a l c u l a t ed  

f requency d i s t r i b u t i o n s  for  each of the se lect ed v a r i a b l e s  along wi th  

u n i v a r i a t e  s t a t i s t i c s  and histograms of the data d i s t r i b u t i o n s .  A 

summary of the u n i v a r i a t e  s t a t i s t i c s  (mean, mode, median,  range,  and 

sample s i ze )  f o r  both the o v e r a l l  sample and Indian students only i s

presented in Appendix D. The f requenc i es  procedure f i l e  was u t i l i z e d

four  t imes ,  once each f o r  the weighted popul a t i on ,  the t o t a l  sample,

Indian students on l y ,  and non- Indian students only.

The other  two procedure f i l e s  were used to t e s t  the research  

hypotheses of t h i s  research cyc l e .  One f i l e  employed the  

crosstabul  a t i  ons package and the other  used the t_- test  package of 

SPSS*. Se l e c t i o n  of which f i l e  or s t a t i s t i c  to use was based upon 

standard c r i t e r i a .  The t_- test  requi red t ha t  the data be randomly 

sampled,  invo l ve  i n t e r v a l  or r a t i o  scale measurements,  be taken from a 

normal ly  d i s t r i b u t e d  p opu l a t i on ,  and have approximate ly  equal  

var i ances .  The c h i - squar e  t e s t ,  which was par t  of the 

c r o s s t ab u l a t i o n s  package,  was used whenever a measure did not meet 

these c r i t e r i a .  Of the 139 independent  v a r i a b l e s  used in t h i s  study 

(see Appendix D) , 112 i nvolved i n t e r v a l  da t a ,  24 had nominal  da t a ,  and 

3 had or d i na l  data.  In the case of these l a t t e r  v a r i a b l e s  the Median 

Test  c h i - sq uar e  s t a t i s t i c  was employed to t e s t  whether i t  was probable  

t h a t  the two groups,  Indians and non- I nd i ans ,  were drawn from 

popul a t i ons  wi th the same median.  The Median Test ch i -square  was 

c a l c u l a t e d  by hand by using the populat ion median as the point  at  

which to d i v i d e  the Indian and non- Indian student  d i s t r i b u t i o n
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f r equenc i es  on the involved v a r i a b l e s  i n t o  two groups,  one less than 

or equal  to the populat ion median and the other  g r ea t e r  than the 

popul a t i on  median.  These f requenc i es  were then entered i n t o  

cr o s s t ab u l a t i o n  t ab l es  and the ch i - squar e  was computed ( I saac and 

Mi chae l ,  1985:179) .

The i n f e r e n t i a l  t_- test  s t a t i s t i c  was used to determine whether  

d i f f e r e n c e s  between the means could have been expected by chance.  

Phrased d i f f e r e n t l y ,  the t_- test  answered the quest ion of whether the 

samples could have been drawn from a populat ion in which the means for  

the two groups were i d e n t i c a l .  The ch i - squar e  t e s t ,  also an 

i n f e r e n t i a l  s t a t i s t i c ,  was used wi th the c r oss t abu l a t i on  t a b l e s  to 

determine i f  the observed r e l a t i o n s h i p s  in the t a b l e  were 

s t a t i s t i c a l l y  s i g n i f i c a n t .  That i s ,  ch i - square  answered the quest ion  

of whether i t  was l i k e l y  t hat  the sample was drawn from a populat ion  

in which the v a r i a b l e s  were r e l a t e d  or i f  the d i f f e r e n c e s  e x i s t  simply  

because of chance alone.  The Median Test ch i - square  s t a t i s t i c  was 

used to t e s t  the d i f f e r e n c e  between the two medians. Both s t a t i s t i c s  

a c t u a l l y  t es t ed  the nul l  hypothesis r a t he r  than the a l t e r n a t i v e  

hypothesis .  The nu l l  hypothesis f o r  the t_- test  sta t ed t ha t  there  was 

no d i f f e r e n c e  between the means of the two groups; and the nul l  

hypothesis  for  the ch i - square  t e s t  s t a t ed  t ha t  there was no d i f f e r e n c e  

between the d i s t r i b u t i o n s  obtained from the two groups on each i tem.  

Re j ec t i on  of these nul l  hypotheses was based upon the predetermined  

l e v e l  of s i g n i f i c a n c e  or the accepted l e v e l  of alpha e r r or  ( i . e . ,  p 

( . 0 5 ) ,  and would have i nd i ca t ed  t hat  the a l t e r n a t i v e  hypotheses were
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probably t rue  and not due to random chance or sampl ing e r r o r s .  The 

r e s u l t s  of these hypothesis t es t s  are repor ted below as they r e l a t e  to 

the dependent v a r i a b l e s  and the independent background,  achievement ,  

e v a l ua t i on ,  and school environment and l earn i ng  context  v a r i a b l e s .

Comparison of Student Achievement Test Scores

The Stanford Achievement Tests (SATs) were administered to 

students at  a l l  schools in the d i s t r i c t  during the week of Apr i l  2,  

1984. Scores were repor ted on o f f i c i a l  SAT forms along wi th local  and 

nat i ona l  norms, and were accessible  to teachers by e a r l y  June (before  

school ended for  the summer). Copies of these forms were made and 

data were then entered onto c o l l e c t i o n  i nv e n t o r i e s  or forms.  Scores 

were repor ted in three  formats:  raw scores,  grade e q u i va l en t  scores,

and p e r c e n t i l e s .  Genera l l y  speaking,  teachers r e l i e d  upon the grade 

equi va l ent  scores,  al though some r e f e r r e d  to the p e r c e n t i l e s ,  but the  

norms were seldom used, i f  even looked a t .  There was no d i s t r i c t  

pol i cy  concerning who was or was not to take the exams; indeed t here  

was l i t t l e  consistency at  e i t h e r  the school or classroom l e v e l .  Hence 

i t  was important  to f i r s t  determine how many of the students in the 

study had taken par t  or a l l  of the exams. Table 11 provides the 

f requencies  and percentages of Indian and non- Indian students who did 

or did not take the SATs. Out of the 459 students,  only 2.8'/. (n = 13) 

did not take par t  or a l l  of the t e s t s .  Al though more Indian than 

non- Indian students took the SATs, these d i f f e r e n c e s  were not found to 

be s t a t i s t i c a l l y  s i g n i f i c a n t .
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Table i l .  D i f f e r e n c e s  Between I n d i a n s  and Non - I n d i an s
Tak i ng t he  S t a n f o r d  Achievement  Tes t s  (SAT)

i g o k Exams 
(SAT)

Indi  an 
Students

Non- Indian  
Students

Samp 1 e 
Totals

Yes 197 249 446
(98.07.) (96.  57.) (97.27.)

No 4 9 13
( 2 . 0 /1) (3.  57.) (2.  871)

Tota l s 2 0 1 253 459
(100.07) ( 1 0 0 . 07.) (100.07.)

X2 = .458 p = n . s.
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Indian and Non- Indian D i f f e r ences

As discussed in Chapter 2 the dependent v a r i a b l e s  were l i m i t e d  to 

ten subtests  and t e s t s ,  which were comparable across b a t t e r y  versions  

or grade l e v e l s .  The mean scores -for Indian s tudent s ,  t h e i r  

non- I nd i an  c lassmates,  and the t o t a l  weighted sample or populat ion Tor 

each of the ten measurements of academic achievement are presented in 

Table 12. S t a t i s t i c a l  comparisons between Indian and non- Indian  

st udent s '  s tandardi zed (z_-score) SAT scores are  also presented in the 

t a b l e .  Tests -for mean d i f f e r e n c e s  ( t_-r a t i  o) i nd i c a t e d  t ha t  Indian  

students were achieving s i g n i f i c a n t l y  lower than non- Indian students  

in a l l  ten dependent v a r i a b l e s  of academic achievement .

For ease of i n t e r p r e t a t i o n ,  F igure  7 shows the mean t e s t  scores on 

each of the dependent v a r i a b l e s  f o r  the populat ion (or weighted 

sample) ,  Indian students,  and non- I ndi an s tudents .  I ndian s t udent s '  

mean scores were a l l  c o n s i s t e n t l y  below the norm, whi l e  those of t h e i r  

classmates were c o n s i s t en t l y  above i t .  The populat ion mean scores,  as 

would be expected,  were a l l  very c lose to the mean scores for  the 

non- I ndi an s tudents .  The g r ea t es t  d i f f e r e n c e  between Indian and 

non- I ndi an students was unquest ionably  f o r  the vocabulary knowledge 

subt es t .  I ndian students were over a t h i r d  of a de v i a t i on  below the  

na t i on a l  norm and over one - h a l f  of a d e v i a t i o n  below non- Indians and 

the Washoe County School D i s t r i c t  mean. The r e s u l t s  also i nd i ca t ed  

t ha t  Indian and non- Indian academic achievement  d i f f e r e n c e s  were 

smal l es t  f or  the s p e l l i n g  t e s t .  Equa l l y  i mpor t ant ,  i t  was found that  

whi le  Indian s tudent s '  t e s t  scores were c o n s i s t e n t l y  below the
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Table 12. Mean Compar i sons o-f I n d i an  and No n - I nd i an
St uden t s  For S t a n d a r d i z e d  ( Z-Score)

Achievement  Test  (SAT) Scores

Vari  able Indian Non- Indi  an Populat ion
Name Mean Mean Mean t - r a t  i o

Word Study S k i l l s 1 2 .  29 . 28 4. 8 9 * * *
Reading Comprehension - . 0 6 7 0

a U
7 7

a •-'  / 5 . 9 3 * * *
Reading Test Tota l - . 0 8 7*7

a / a 36 6 . 2 3 * * *
Vocabulary Knowledge - . 5 9 a Z Z . 2 0 7 . 2 9 * * *
L i s t e n i n g  Comprehension - . 2 4 .17 . 16 4 . 9 2 * * *
Audi t ory  Test Tota l ”  • O'  •j . 16 . 15 5 , 5 8 * * *
S p e l l i ng - . 0 9 . 2 1 . 2  0 3 . 4 4 * * *
Math Concepts - .  43 . 13 . 1 1 6 . 5 4 * * *
Math Test  Total -  ? . 28 .27 5 . 9 4 * * *
Sci ence Knowledge - . 0 5 .  37 .  36 5 . 4 2 * + *

* * * - - p ; .  0 0 1
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nat i o na l  norm, in the t e s t  score d i f f e r e n c e s  f o r  read i ng ,  s p e l l i n g ,  

and science such d i f f e r e n c e s  were n e g l i g i b l e .

Indian students did best in sc i ence,  s p e l l i n g ,  reading  

comprehension,  and the reading t e s t  t o t a l ,  and were weakest in math 

concepts,  vocabulary ,  and au d i t o r y  t e s t  t o t a l .  I n t e r e s t i n g l y ,  

non- Indian students also did t h e i r  best in reading comprehension,  

science,  and the reading t e s t  t o t a l ,  whi l e  scor ing lowest  in math 

concepts,  aud i tory  t es t  t o t a l ,  and l i s t e n i n g  comprehension.  Whi le  

both Indian and non- Indian students did poor ly in math concepts,

Indian students c l e a r l y  did even more poor ly than t h e i r  classmates.  

Among the tested areas Indian students were c loses t  to t h e i r  peers in 

s p e l l i n g ,  with only a . 30 z_-score d i f f e r e n c e ;  but t h i s  was s t i l l  

s i g n i f i c a n t l y  lower than t h e i r  classmates.

These r e s u l t s  from the t e s t s  for  mean d i f f e r en c e s  between Indian  

and non- Indian students provided evidence for  the r e j e c t i o n  of the  

nul l  hypothesis,  and the acceptance of the a l t e r n a t i v e  hypothesis ,

H i : Standardised achievement t e s t  scores f o r  Indian students are
s i g n i f i c a n t l y  lower than t e s t  scores f o r  non- Indian students  
in the Washoe County School D i s t r i c t .

Moreover,  Indian students '  t e s t  scores were c o n s i s t e n t l y  below the

na t i on a l  norm, but demonstrated a r e l a t i v e l y  cons i s t ent  pa t t e r n  wi th

t h e i r  classmates.  That i s ,  both Indian and non- Indian students tended

to do poor ly or wel l  on the same s u b t e s t / t e s t  areas ,  al though the

non- Indian students were c on s i s t e n t l y  higher  than the Indian students.
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Academic Achievement  Compar i sons by Grade Level

A major conclusion o-f the l i t e r a t u r e  review in Chapter 1 was t hat  

Indian students had b e t t e r  achievement at  c e r t a i n  grade l e v e l s  than 

ot hers .  In 1965 Quirk found no s t a t i s t i c a l  d i f f e r en c e s  between Indian  

and non- Indian students by grade l e v e l  in the Washoe County School  

D i s t r i c t ,  but she did f i n d  t hat  Indian students were doing b e t t e r  than 

non- Indian students in the f our t h  and seventh grades.  Quirk 

nonetheless concluded t ha t  Indian achievement in the Washoe County 

School D i s t r i c t  became progr ess i ve l y  worse through the grades.  I t  

would be i n t e r e s t i n g  and t h e o r e t i c a l l y  r e l e v a n t  to compare academic 

achievement t e s t  scores for  Indian and non- Indian students by grade 

l e v e l .  Such analyses must include a reminder t ha t  these were panel  

and not t r ue  l o n g i t u d i n a l  data.

Table 13 presents the r e s u l t s  of the mean comparisons of Indian  

and non- Indian SAT scores by grade l e v e l ,  whi l e  Figures 8  to 17 

f a c i l i t a t e  i n t e r p r e t a t i o n  by g r a p h i c a l l y  d i sp l ay i ng  the mean scores  

f o r  Indian and non- Indian students by grade l e v e l  f o r  each of the ten 

dependent measures of academic achievement .  I t  was observed from 

these analyses t h a t  Indian students were achieving c o n s i s t e n t l y  lower  

than non- Indian s tudents ,  and, g e n e r a l l y ,  s i g n i f i c a n t l y  more so at the 

upper grade l e v e l s .  From the f i g u r es  and Table 13 several  r e l a t i v e l y  

consi s t ent  p a t t e r ns  were observed.  F i r s t  of a l l ,  Indian s t udent s '  

achievement scores across the grades tended to f o l l o w  t rends s i m i l a r  

to non- Indian s tudent s '  scores.  Secondly,  the gap between Indian and 

non- Indian students remained f a i r l y  constant  u n t i l  the 6 th grade when
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Tab l e  13. Mean Compar i sons of  I n d i a n  and N o n - I n d i an
S t a n f o r d  Achievement  Test  (SAT) Scores by Grade Leve l

Dependent 
Oari ab 1 e

Grade
Level

Indian
Mean

Non- Indi  an 
Mean t - v a l u e

Word Study Oi- - . 0 3 . 16 .91
Sid 1 Is 0 - . 3 7 . 15 2 . 5 7 * *

4 - .  17 .40 2 , 9 0 * *
5 - .  18 .26 2 . 5 6 * *
6 . 15 . 55 2 . 8 0 * *

fteadi ng 9
.  0 1 . 31 1.79

Comprehensi on .08 .44 2 . 3 0 *
4 - . 0 1 . 26 1.38
5 -  'y .27 2 . 9 6 * *
6 - . 0 6 . 6  j 4 .7 2 * * *

Reading L. . 0 2 .26 1.44
Test Total T - . 1 0 . 38 3 . 0 2 * *

4 - . 0 6 T7
a / 2 . 2 8 *

5 - .  2  3 . 28 . 0 8 * *
6 . 0 2 .64 4 . 5 2 * * *

Vocabulary '■>
£- - . 5 4 . 10 3 . i 1* *

Knowledge 7 ” •  i. a X.  u 2 . 5 4 * *
4 - . 3 7 . 14 2.54 * *
5 - . 4 4 . 2 1 3. 8 9 *  *  *
6 - .  35 . 47 4 . 4 8 * * *

Li sten i ng L. - . 4 3 - . 0 6 1. 67
Comprehension • j - . 0 5 . 15 1 . 1 0

4 - .  IB . 25 2 . 15 *
5 - . 2 9 . 19 2 . 9 1 * *
6 - . 2 6 .51 4 . 6 4 * * *

Audi tory 2 - . 5 0 .08 2 . 6 1 * *
Test Total 7 - .  15 i  i L 1. 99*

4 - . 2 9 . 2 0 2 . 4 1 *
5 - . 3 8 . 15 2 . 9 5 * *
6 - . 3 4 .  24 2 . 4 5 *

* - - p < .05 * * - - p < . 0 1 * * * - - p < . 0 0 1
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Table  13. ( c o n t i n u e d )

Dependent
Va r i ab l e

Grade
Level

Indian
Mean

Non- Indian
Mean t -  v a 1 u e

S pe l l i ng •7
jU - . 0 4 .08 .55
3 - .  09 . 24 1.92
4 .OS . 2 1 .57
5 .07 1.69
6 - . 1 5 .51 3 . 8 7 * * *

Math Concepts 2 - .  45 - .  1 2 1.55
■j - .  3 0 . 11 2 . 2 2 *
4 - . 4 5 . OS 2 . 4 2 *
5 - . 51 . 15 4 . 3 d* * *
6 - .  46 .56 4 . 8 1 * * *

Math Test 2 - . 3 3 - . 0 1 1.45
Total ■j . 36 2  . 6 *

4 - .  11 . 35 2 . 2 5 *
5 - . 3 4 " 7t i .  i 3 . 5 4 * * *
6 - . 3 2 . 53 4. 6 2 * * *

Science i . - . 4 2 - . 0 5 1.80
Knowledge O - . 1 6 . 42 3. 5 0  * * *

4 . IS . 42 1.45
5 - . 0 6 .51 3. 4 3 * * *
6 . 05 . 70 4 . 0 9 * * *

* - - p < .05 * * - - p < . 0 1 , 0 0 1
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Figure  8.  Mean Word Study S k i l l s  Scores
by Grade Level
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Figure  9. Mean Reading Comprehension
Scores  by Grade Level
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Figure  10. Reading Tes t  T o ta l  Scores
by Grade Level
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S t a n d a r d i z e d  Z - S c o r e

Figure  11. Mean Vocabulary Scores
by Grade Level
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Figure  12. Mean L i s t e n in g  Comprehension
Scores  by Grade Level
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Figure  13. Mean Audi tory  Test  To ta l  Scores
by Grade Level
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Figure  15. Mean Math Concepts Scores
by Grade Level
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Figure  16. Mean Math Tes t  T o ta l  Scores
by Grade Level
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non- I ndi an achievement d r a m a t i c a l l y  increased.  I t  was noted t h a t ,  

except  -for the audi t ory  t e s t  t o t a l  scores,  non- Indian s i x t h  grade 

students were c o n s i s t en t l y  achieving at  l eas t  o n e - ha l t  a standard 

score (z_ >.50)  above the na t i ona l  norms. Six th grade Indian student s '  

t es t  scores were not ,  however,  as cons i s t ent  over t e s t  areas.  For 

example,  the mean word study s k i l l s  score ot z_ = . 15 was s l i g h t l y  

above the na t i ona l  norm and the reading t e s t  t o t a l  mean of = . 0 2  was 

e s s e n t i a l l y  at  the nat i ona l  norm, but the math concepts mean of z_ =

- . 4 6  was considerably  below the na t i ona l  norm. A t h i r d  important  

pa t t e r n  was t hat  across the t e s t s ,  and f or  both Indian and non- Indian  

st udent s ,  the f i f t h  grade somehow p r e c i p i t a t e d  lower academic 

achi evement .

In looking at  j us t  Indian students by grade l eve l  i t  was found 

t ha t  the t h i r d  grade was usua l l y  the l eve l  at  which they performed 

best .  I n t e r e s t i n g l y ,  in s p e l l i n g  and science,  which have of ten been 

found to be Indian students '  st rongest  areas,  Indian students did best  

at the f our t h  grade level  i ns t ead .  The r e s u l t s  i nd i ca t ed  t hat  Indian  

st udent s '  s p e l l i n g  achievement dropped o f f  a f t e r  the f our t h  grade and 

was s t a t i s t i c a l l y  s i g n i f i c a n t l y  worse than non- Indian students '  

s p e l l i n g  achievement .  This was p a r t i c u l a r l y  unexpected because most 

previous research had i nd i ca t ed  t hat  s p e l l i n g  was the one area Indian  

students did c o n s i s t en t l y  wel l  i n .  Indeed,  the data analyses of the 

aggregate data in t h i s  study also suggested t ha t  Indian and non- Indian  

achievement in s p e l l i n g  were e s s e n t i a l l y  egual .  These r e s u l t s  

suggested t hat  t h i s  was not t o t a l l y  accurate and t hat  o v e r a l l  Indian
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st udents '  s p e l l i n g  achievement was probably being misrepresented by 

t h e i r  success in the 3rd and 4th grades.

Perhaps the most d i s t ur b i n g  area of Indian student  achievement  

found across grade l e v e l s  was f o r  reading comprehension.  That i s ,  

reading comprehension was the only t e s t  area t ha t  r e a l l y  ex h i b i t e d  a 

negat i ve  l ear n i ng  regression l i n e .  Yet ,  even in t h i s  achievement  

area,  Indian students were e s s e n t i a l l y  achieving par wi th other  

students in the na t i on .  Genera l l y  speaking,  teachers appeared to have 

been doing t h e i r  job f or  both Indian and non- Indian students,  al though 

some c l e a r l y  were not .  This r e s u l t  must be tempered,  however,  by the 

r e s u l t s  discussed above and the s t a t i s t i c a l  t e s t s  t ha t  demonstrated 

I ndian students were academical l y  s i g n i f i c a n t l y  less successful  than 

t h e i r  non- Indian Classmates.  The r e s u l t s  of t h i s  study also seemed to 

cor roborate  other  research conclusions t ha t  Indian students were 

achieving f a i r l y  c o n s i s t en t l y  u n t i l  about the four t h  grade,  but tha t  

between the f our t h  and f i f t h  grade Indian students appeared to almost  

give up r a t h e r  than "plateau out . "

Educat ional  C h a r a c t e r i s t i c s  of the Hashoe County School D i s t r i c t

In addi t i on  to data on academic achievement t es t  scores,  data were 

c o l l e c t ed  on a l a rge  number of other  educat ional  c h a r a c t e r i s t i c s  in 

the Washoe County School D i s t r i c t .  In a number of cases the data were 

simply co l l e c t e d  because they ex i s ted r a t h e r  than because they were of 

t h e o r e t i c a l  or appl i ed  importance,  whi l e  other  f a c t o r s  were included  

because of t h e i r  probable d i f f e r e n c e s  between Indian and non- Indian
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students .  The r e s u l t s  o-f the d e s c r i p t i v e  data analyses -for the Washoe 

County School D i s t r i c t  populat ion in gener a l ,  Indian students only,  

and non- I ndi an students only are presented below,  along wi th the  

r e s u l t s  of the hypothesis t e s t i n g  analyses.  The r e s u l t s  of the  

hypothesis t e s t i n g  procedures were f u r t h e r  analyzed f o r  t h e i r  

v a l i d a t i n g  support  of the remaining research hypotheses concerning  

I ndian and non- I nd i an  d i f f e r e n c e s .

Student  Achievement /Evaluat ion C h a r a c t e r i s t i c s

The most common measures of student  achievement other  than 

academic achievement t e s t s  have been grade point  averages (BPAs),  

previous grades in s p e c i f i c  subject  areas,  and the number of days 

absent (absentee ism) .  U n i v a r i a t e  s t a t i s t i c s  (mean, mode, median,  

range,  va r i a n c e ,  and sample s i ze)  f o r  each of these v a r i a b l e s  are 

presented in Append!:: D f o r  the Indian and non- Indian students.

Indian and non- I ndi an comparisons. The means for  a l l  Indian  

st udent s ,  non- I ndi an students,  and the combined t o t a l  sample are  

present ed,  wi th the t y - ra t i o  value of Indian and non- Indian student  

d i f f e r e n c e s ,  in Table 14. In l oo t i ng  at  the means in Table 14, and 

other  d e s c r i p t i v e  s t a t i s t i c s  from Appendix D, several  pa t t e r n s  and 

changes that  occurred between the 1982-83 and 1983-84 school years  

were observed.

De s c r i p t i v e  s t a t i s t i c s  i nd i ca t ed  t h a t ,  comparat i ve l y ,  the Indian  

mean GF'A rose two hundredths of a grade point  ( + .02)  between the  

1932-83 and 1983-84 school years,  whi l e  the non- Indian mean SPA
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Table 14. Mean Comparisons of Indian and Non- Indian  
Students For Student  Achievement and 

Teacher Eva l uat i on  C h a r a c t e r i s t i c s

Va r i a b l e Indi  an Non- Indi  an
Name Mean Mean t -  r a t i o

Accumulated SPA 2. 40 2. 76 6 . 1 1 * * *
1983 Grade Point  Average 2.39 2.74 5 . 6 2 * * *
1984 Grade Point  Average 2.41 2. 7B 5 . 6 2 * * *
1983 A r i t hmet i c  Grade 2.63 3.01 4 . 8 7 * * *
1983 Language Grade 2.52 2 . 8 8 4 . 6 6 * *  *
1983 Reading Grade 2.49 2.87 4 . 6 3 * * *
1983 Sc i ence / Hea l t h  Grade 2 . 2 1 2. 48 3. 7 9 * * *
1983 Socia l  Studies Grade 2.13 2.46 4 . 3 7 * * *
1983 S p e l l i ng  Grade 2 . S8 3.10 2 . 6 3 * *
1984 Ar i t h me t i c  Grade 2.55 2. 94 5 ■ 3 a * * *
1984 Language Grade 2. 49 2.90 5 . 0 9 * * *
1984 Reading Grade 2. 42 "• O 7L. • U / 5 . 7 0 * * *
1984 Sc i ence / Hea l t h  Grade n  •) 7i. ■ i- / 2.61 4 . 5 1 * * *
1984 Social  Studies Grade 2.30 2.55 ■i. 1 t i * *
1984 S p e l l i n g  Grade 2. 92 3. 22 3. 8 4 * * *
Number of Days Present

(1982-83) 163.59 163.38 - 0 . 1 0

Number of Days Present
(1983-84) 166.89 169.90 2 . 7 1 * *

Number of Days Absent
(1982-33) 11.51 9.27 - 2 . 8 4 * *

Number of Days Absent
(1983-84) 1 1 . 8 8 9. 65 - 2 . 5 4 *

Number of Days Not
Enro l l ed  (1982-83) 3 .02 5. 00 1.16

Number of Days Not
Enro l l ed  (1983-B4) 1.43 0.32 - 1 . 47

1983 C i t i z e n s h i p  Grade3 3. 00 3.16 2 . 0 2 *
1984 C i t i z e n s h i p  Grade3 2.99 3. 24 2 . 9 6 * *

* - - p < . 0 5  * * — p<.01 * * * - - p < . 0 0 1
a- - Teacher  Evaluat ions C h a r a c t e r i s t i c .
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increased three hundredths of a grade point  ( + . 0 3 ) .  I t  was also  

observed that  a r i t hme t i c  and s p e l l i n g  were c on s i s t e n t l y  the two areas 

t hat  a l l  s tudents,  both Indian and non- I nd i an ,  did best  in .  The 

a r i t h me t i c  grades,  however,  dropped about seven hundredths of a grade 

point  ( - . 0 7 )  between the two school years f o r  both groups.  In 

cont r a s t ,  s p e l l i n g  grades increased d i f f e r e n t i a l l y  f o r  the two 

groups. That i s ,  the mean non- Indian s p e l l i n g  grade increased t hree  

t imes as much as the Indian mean s p e l l i n g  grade.  I t  was noted,  

however,  t hat  the standard dev i a t i ons  or var iances (see Appendix D) 

for  grades were r e l a t i v e l y  l arge;  t ha t  i s ,  the standard dev i a t i on  was 

more than one quar ter  ( . 25)  of a f u l l  grade.  The d e s c r i p t i v e  

s t a t i s t i c s  also showed that  the number of days present  increased f or  

both groups,  but increased the fewest  number of days f or  Indians.  

Conversely,  the number of days not enr o l l ed  decreased,  wi th Indian  

students having the smal lest  decrease.

In looking at  other pa t t e r ns  in the r e s u l t s ,  a very c l ear  pa t t e rn  

occurred in which Indian s tudents '  mean grades were c o n s i s t e n t l y  

t wo- tenths of a grade point  ( . 2 )  lower than non- Indian students '  mean 

grades.  I t  was found as wel l  t ha t  a l l  mean grades were above the 2.00  

average f or  c lass grades.  I n t e r e s t i n g l y ,  the lowest  mean c lass grades 

were c on s i s t en t l y  in sc i ence / he a l t h  and soc ia l  studies for  both 

groups. As wi th achievement f a c t o r s ,  t eacher  assigned grades 

eva l uat i ng c i t i z e n s h i p  were lower for  Indian students.  Al l  f a c t o r s  

considered,  i t  would seem that  the pa t t e rns  of student  achievement ,  

and changes in those p a t t e r ns ,  were remarkably s i m i l a r  for  both Indian
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and non- Indian s t udent s ,  wi th the s i n g l e  d i s t i n c t i o n  t hat  Indian  

student  achievement was lower than non- Indian student  achievement .

S t a t i s t i c a l  comparisons were made between Indian and non- Indian  

students on the twenty-one student  achievement v a r i ab l es  and two at  

the t eacher  e va l ua t i on  v a r i a b l es  to determine i f  these observed 

d i f f e r e n c e s  were s t a t i s t i c a l l y  s i g n i f i c a n t .  S t a t i s t i c a l  t es t s  of 

these observed d i f f e r e n c e s  in the means, or t _ - ra t i os ,  i nd i ca t ed  (Table  

14) t ha t  Indian students were s i g n i f i c a n t l y  d i f f e r e n t  from non- Indian  

students in eighteen of the twenty-one student  achievement measures 

and in both of the teacher  e va l ua t i on  c h a r a c t e r i s t i c s .  Al though i t  

was found t ha t  Indian students were en r o l l ed  in the Washoe County 

School D i s t r i c t  f o r  more days than non- Indian students dur ing 1982-83,  

Indian students were also enr o l l ed  fewer days in 1983-84.  Mean 

comparisons of Indians and non- Indians demonstrated t hat  these  

d i f f e r e n c e s  were not ,  however,  s t a t i s t i c a l l y  s i g n i f i c a n t .  That i s ,  

Indians and non- Indians were e n r o l l ed  in school f or  a s t a t i s t i c a l l y  

s i m i l a r  number of days.

Although not s t a t i s t i c a l l y  i mpor t ant ,  the r e s u l t  of the t_- test  for  

the number of days present  in 1982-33 was s u b s t an t i v e l y  s i g n i f i c a n t  

because Indian and non- Indian student s '  class at tendance f requencies  

were not s i g n i f i c a n t l y  d i f f e r e n t .  Indeed,  not only was t h e i r  

at tendance e s s e n t i a l l y  the same, Indian students were present  s l i g h t l y  

more of ten  than other  s tudents ,  a unique r e s u l t  in comparison to other  

research s t ud i es .  This r e s u l t  became even more s i g n i f i c a n t  in l i g h t  

of the t_-t est  f or  days absent in 1982-83,  which proved to be
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s t a t i s t i c a l l y  s i g n i f i c a n t .  That i s ,  the r e s u l t s  demonstrated t ha t  

Indians were absent s i g n i f i c a n t l y  more of ten  than other  s t udent s ,  yet  

they were present  more days than non- I nd i an  students!  This s i t u a t i o n  

was the r e s u l t  of the f a c t  t ha t  Indian students were also e n r o l l ed  

more days than non- I nd i ans .  Hence, when both days absent  and days not  

en r o l l ed  were considered in combinat ion,  i t  became c l ea r  t ha t  

non- I ndi an students were in the classroom fewer days in 1982-83 than 

Indian s t udents .

These r e s u l t s  had both p r a c t i c a l  and methodological  i m p l i c a t i o n s  

with regards to absenteeism p o l i c i e s  and resear ch.  F i r s t ,  i t  should 

be noted t h a t  the data i mp l i ca t ed  recordkeeping e r r o r s  on the par t  of 

the school teachers .  The number of days pr esent ,  number of days 

absent ,  and the number of days not e n r o l l e d ,  when added t ogether  

should have t o t a l e d  180 days.  However,  the mean f i g u r e s  f o r  n e i t h e r  

group added up c o r r e c t l y .  Second, t h i s  r e s u l t  h i gh l i g h t ed  a 

methodological  problem f or  studying absenteeism in t ha t  each measure 

wa5 found to present  a d i f f e r e n t  image of the s i t u a t i o n .  One so l u t i o n  

to t h i s  problem would be to conver t  the f requency counts i n t o  

percentages,  so t hat  r a t he r  than coding the number of days absent  

( e . g . ,  1 1 . 9 ) ,  the percentage of days absent  ( e . g . ,  6 . 6 '/.) would be 

e n t e r e d .

This methodological  issue also r a i sed  p r a c t i c a l  concerns because 

absentee p o l i c i e s  have usua l l y  been based upon examinat ion of the 

number of days absent .  Much previous research has concluded t ha t  

Indian students were absent more, and thus t ha t  they were in the
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classroom l ess.  This was i n t e r p r e t e d  to mean t ha t  Indian students  

were l ea r n i ng  less than students who were l ess  absent  and presumably 

present  more. Yet the r e s u l t s  here have suggested the possible  

■fal lacy of such assumptions and conc lus ions ,  because Indian students  

in the Washoe County School D i s t r i c t  were both present  and absent  more 

than non- I nd i ans .  Indeed,  i f  t h i s  study had taken the same assumption 

t hat  at tendance was p o s i t i v e l y  c o r r e l a t e d  wi th achievement ,  then 

Indian students should have done academica l l y  b e t t e r  than other  

students because they were,  at  the t i me ,  a t t end i ng  class more than 

t h e i r  c lassmates.

In looking at  teacher  eva l ua t i ons  of students in both Tables 14 

and 15 i t  was found t hat  Indian students were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t l y  evaluated on two of f i v e  v a r i a b l e s  (407.) in 

comparison to the eighteen of t w e n t y - f i v e  s t a t i s t i c a l l y  s i g n i f i c a n t  

f a c t o r s  (867.) for  student  achievement f a c t o r s .  Indian students '  mean 

c i t i z e n s h i p  grades were two- tenths  of a grade point  ( . 2 ) below t h e i r  

non- I nd i an  classmates (Table 14) .  In looking at  other  types of  

t eacher  e v a l u a t i o n s ^ !  in Table 15 i t  was found t ha t  teacher  

e v a l u a t i o n s  of Indian and non- Indian students were not s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t .  The f a i l u r e  to f i n d  a s i g n i f i c a n t l y  l a r ge  

enough ch i - squar e  value may have been due to the number of cases 

involved in the v a r i a b l e s  f or  both groups.  Only 147. of the students  

in the Washoe County School D i s t r i c t  t o t a l  sample had been r e t a i ned  

one or more t imes,  wi th 37. having been r e t a i n e d  f o r  the 1983-84 school
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Table 15. D i f f e r e n c e s  Between I n d i a n  and Non - I nd i an
St uden t s  i n  Teacher  E v a l u a t i o n s

Va n  abl e /Val  ue Indians Non- Indi  ans Total

S i f t e d  Program

Nonpar t i c i pant f 195 241 436
V
/• ( 97.0) (93.4) ( 95.0)

Pa r t i  ci pant f 6 17 •7 74. s.1
7. ( 3 .0) ( 6 . 6 ) ( 5 .0)

Total 2 0 1 “v c  n  
j j o 459

X2 = 2 .37 p = n. 5 .

Was Student  Retained in 1984?

No f 196 248 444
’/. (97 .5) (96.  1 ) (96.  /  i

Y e s f 5 1 0 15
7. ( 2.5) ( 3 .9) ( 3 .3)

Total 2 0 1 2 58 459

X2  = 0 .69 p = n. s .

Totai  Number of Times Retained

None f 168 227 395
7. (33.6) ( 8 8 . 0 ) ( 8 6 . 1 )

Once s.\ 7  nO A- 29 6 i
■/
it (15.9) ( 1 1 . 2 ) ( 13 .3 )

Twice f 1 04- j

7. ( .5) ( .3) ( .7)
Total 2 0 1 258 459

X2  = 2 .25  p = n.s.
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year .  Moreover,  only 57. of the elementary students had p a r t i c i p a t e d  

in the g i f t e d  program.

Despi te the f a c t  t ha t  d i f f e r e n c e s  were not s t a t i s t i c a l l y  

s i g n i f i c a n t ,  and t ha t  the percentage of cases d i f f e r e n t  from the mode 

were g en e r a l l y  smal l  for  two of the v a r i a b l e s ,  there  were several  

s u b s t an t i v e l y  s i g n i f i c a n t  r e s u l t s  concerned wi th teacher  eva l ua t i ons  

in Table 15. F i r s t  of a l l ,  i t  was shown t h a t  non- Indian students were 

twice as l i k e l y  to be p a r t i c i p a n t s  in the g i f t e d  student  program.  

Secondly,  4.47. more of the Indian students than non- Indian students  

had been r e t a i ned  at  l e a s t  once since en t er i ng  school .  In other  

words, 12.07. of the non- Indian students in comparison to 16.47. of the  

Indian students a t t ending elementary school in the Washoe County 

School D i s t r i c t  had been r e t a i ned  at  l e a s t  one grade.  This meant 

Indian students were subs t a n t i v e l y  s i g n i f i c a n t l y  more l i k e l y  than 

non- Indian students to be r e t a i ned  a year .  That i s ,  one out of every  

six Indian students had been r e t a i ned  a grade in elementary school in 

the Washoe County School D i s t r i c t .  Whi le t h i s  f i g u r e  was not  

s t a t i s t i c a l l y  d i f f e r e n t  from t h a t  for  non- I nd i ans ,  p r a c t i c a l l y  

speaking,  t h i s  was a sub s t a n t i v e l y  higher  r a t e  of grade r e t e n t i o n .

Indian and non- Indian comparisons by grade l e v e l .  A major 

conclusion of the l i t e r a t u r e  review in Chapter 1, and of the empi r i ca l  

r e s u l t s  from t h i s  study in regards to s tandardi zed achievement t es t  

scores,  was t hat  Indian students had higher  l e v e l s  of achievement at  

c e r t a i n  grade l e v e l s  than others .  Brod (1976b) ;  Brod and Brod (1981) ;  

Bryde (1965,  1970);  Coombs et  a l .  (195B);  Havighurst  (1957,  1970) ,  and
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a host of other  researchers  have found t ha t  Indian students did b e t t e r  

at  c e r t a i n  grade l e v e l s  than at  others;  indeed such conclusions have 

provided the foundat ion f o r  the "crossover" or "plateau" e f f e c t  

discussed in Chapter 1. I t  would be i n t e r e s t i n g  and t h e o r e t i c a l l y  

r e l e v a n t ,  t h e r e f o r e ,  to compare teacher  assigned class eva l ua t i ons  or 

subject  grades for  Indian and non- Indian students by grade l eve l  as 

w e l l .  Once again,  i t  must be remembered t ha t  these were 

c r o ss - sec t i ona l  panel data and not t rue  l o n g i t u d i n a l  data.

As can be seen from Table 16 and Figures IB,  19, and 20,  s i m i l a r  

pa t t e r ns  were found f o r  c l ass  grades as f o r  academic achievement t es t  

scores by grade l eve l  (Table 13) .  I t  was noted that  Indian students '  

mean grade point  average and 19B4 grade poi nt  average were 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  lower than t h e i r  classmates in the second 

grade,  but not in the t h i r d  grade.  This was probably due to the f a c t  

t ha t  in 1984,  second grade Indian students had s i g n i f i c a n t l y  lower  

grades than t h e i r  classmates in sc i e n c e / h e a l t h  and social  s t ud i es ,  

whi l e  t h i r d  grade Indian students had higher  grades than non- Indian  

students in the same two subjects  and s p e l l i n g .  That i s ,  second grade 

Indian students apparent l y  had low grades in two subjects t ha t  

s i g n i f i c a n t l y  a f f ec t ed  t h e i r  ov e r a l l  grade point  averages,  whi le  t h i r d  

grade Indian students did b e t t e r  than,  or about the same as,  t h e i r  

classmates in both 1982-83 and 1983-84.  In the f our t h  grade,  however,  

d i f f e r e n c e s  between Indian and non- Indian students in teacher  assigned 

grades f or  1983-84 exh i b i t e d  both the "crossover" e f f e c t  and a 

dramat ic increase .  Hence, Indian students seemed to be lower
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Tab l e  16. Mean Compar i sons of  I n d i a n  and No n - I n d i an
S u b j e c t  Grades by Grade Level

Oar iable
Grade
Level

Indian
Mean

Non- Indi  an 
Mean t -  v a 1 u e

Mean Grade 2 2 . 4 8 2 . 6 6
" O O i
J_ • A.  4.  *

Point  Average 3 2 . 6 3 2 .  6 5 0 . 1 9

4 2 . 4 2 2 . 8 8 3 . 5 0 * * *

5
-> t l
i. .  \J i. 2 . 8 4 3 . SO***

6 2 . 2 0 2 . 8 9 3 . 8 0 * * *

1 9 8 3  Grade O
2 . 5 5 2 . 7 0 1 . 6 0

Point  Average 3 2 . 6 5 2 . 6 6 0 .  1 0

4 2 . 3 7 2 . 8 2 3  •  4  3  *  *  *

5 2 . 3 2 2 . 7 9 3 . 3 8 * * *

6 2 .  1 6 2 .  8 3 3 .  6  3  *  *  *

1 9 8 3  Math Grade 2 3 . 0 2 3 . 2 2 1 . 2 8

3 2 .  9 3 3 .  0 4 0 .  7 4

4 2 .  7 0 3 .  1 7 2 . 9 1 * *

5 2 . 4 1 2 . 8 3 y . 7 6 * *

6 Z • jL Z 2 . 8 5 3 . 0 3 * *

1 9 8 3  Language n
L. 2 . 6 5 2 .  9 0 1 . 4 5

Grade 3 2 . 9 0 2 . 8 2 - 0 .  4 9

4 2 . 5 2 3 .  1 6 3 .  8  5  *  *  *

5 2 . 3 1 2 . 7 4 2 . 6 5 * *

6
n  *7 c  
i. .  O J 3 .  0 0 3 . 1 8 *  *

1 9 8 3  Reading “ k
L. 2 .  7 4 2 .  9 6 1 . 2 6

Grade o 2 . 9 0 2 . 9 2 0 . 1 8

4 2 . 4 4 3 .  0 0 2 . 9 3 * *

5 2 . 2 3 2 .  7 5 3 . 2 2 * *

6
n  t  ' -i

i. 2 .  8 6 2 . 6 1 * *

1 9 8 3  Science/ nL. 2 .  1 4 2 . 2 1 0 . 5 4

Heal th Grade 7
2 .  2 7 2 . 2 4 - 0 . 2 4

4 2 . 1 1 2 . 4 1 1 . 6 7

5 2 .  3 9 2 . 8 8 3 . 2 5 * *

6 2 . 0 7 2 .  8 8 3 .  6  7  *  *  *

* — p < . 0 5 * * - - p < . 0 1 * * * - - p < . 0 0 1
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Tap 1 e 16. ; con11nued)

V a r i a b l e
Gr a d e
L e v e l

I n d i a n
r lean

N o n - I n o i a n
Mean t - v a l u e

1983 S o c i a l 2 2.  19 2 . 2 0 0 uS
S t u d i e s  Gr ade 7 2 . 2 4 2 . 2 7 o 20

4 2 . 0 8 2 .  06 1 6 9
cJ 2 . 26 2 . 7 a 7 1 9 * *
6 1 . 8 7 2 . 82 9 0 *  *  *

1983 S p e l l i n g i. 2 . 7 2 3 . 01 t1 49
Gr ade 6 3 . 2 4 3 . 1 7 -0 45

4 3 . 0 9 6 » i- i. I

D 2 . 7 9 3.  0 2 1 39
c* i. * u 3 . 2 5 7 2 * *

19 ti 4 Gr ade 2 2 . 4 2 2 . u *. I B *
P o i n t  A v e r a g e 7 j. . 6 1 2.  64 2 2

*4 2.  48 2 . 9 4 7 1 1 * *
c•J 2 . 3 1 2 . 9  0

7 6 8 * *  *

e
"> “ “* 2 . 8 9 5 2 * * *

1984 i'l a t  h Gr ade L . A. • /  b 2.  95 1l 16
*7 2 . o 0 2.  94 2 1 9 *
4 A. •  kJ  J 2 . 9 1 2 1 0 *
cJ “> C7 i_ . i t  du 2.  98 6 b * *
6 2 . do 2.  S'- "• 6 4 * *

1984 L a n g u a g e 2 6 ,  / i 2 • 'T v ii 1 3
of ade 7 2 . -j V 2 . / ! 0 c C J

4 2 . 5 3 6 ■ 0 ^ 2 7 7 *  *

j *_ ■ •_< Q 2 .  9 0 T 00 + *
6 2 . 22 2 .  7  / 3 J  ,J. *  *  X

1 9 3 4  R e a d i n g * .  • ‘J> u
-  Q  
A. * •-! A. i 04

Gr ade *7 2 . "t> *1 • U o 0 0
4 2. 42 2 . 7 5 2 94* *
J 2.24 2 . 9 0 3 6  *  *

6 2 . 10 2 . 9 1 4 1 3 *  *  *

*  -  -  o < .  0 5 *  *  -  -  p  s . 01 00 1
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l a b i a  16. ( con t i nued )

Gr ade I n d i a n N o n - I n d i a n
V a r i  a b i  e L e v e l Mean Mean t  v a 1 u e

1934 S c i e n c e / 2 . 0 0 7 7 7 2 . 7 4 * *
H e a l t h  Gr ade 7 2 . 5 1 2.  43 - 0 . 5 3

4 2 . 4  6 2.  94 3 . 4 6 * * *
D 2 . 1 2 • 3 L 3 . 6 5 * * *
6 2 . 2 9 2.  92 3 . 12 * *

1934 6 c c l a l 2 1 . 9 7 jL » i. L ■ j . 13 *  *
S t u d i e s  Gr ade 2 . 5 4 2 . 2 9 •-1. 33

4 2.  40 2 . 3 4 2 . 5 3 * *
3 2 . 2 / 2 . S 6 3 . 19* *
6 2.  29 2.7b 2 . 3 1 *

19 S 4 S p e l l i n g - 3 . 01 3 . 2 0 i . 22
Gr ade T 3 . 1 2 3 . 1 0 - 0 .  09

4 2.94 0 ■ *• / 1.71
3 2.94 v' • 2.26*
u 2 . 6 0 3 . 2 0 2 . 3 1 * *

* — p1-.. 05 * * - -  p < .01 * * * - - p . 00 1
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achievers in c l ass .  Whi le not as s t a t i s t i c a l l y  s i g n i f i c a n t ,  the same 

pat t e rn  was observed f or  c l ass grades in 1982-83.

Non- Indian s tudent s '  grades were found to g e n e r a l l y  increase by 

grade l e v e l ,  which i n d i r e c t l y  r e f l e c t e d  the a n t i c i p a t e d  accumulat ion  

of knowledge by s tudents ,  whi l e  grades for  Indian students ge n e r a l l y  

dec l i ned .  Thus, the pa t t e r ns  of t eacher  awarded grades of student  

academic achievement did not p a r a l l e l  those pa t t e r ns  found for  

standardi zed achievement t e s t  scores.  Moreover,  i t  was noted t ha t  of 

a l l  the average grades l i s t e d  in Table 16, only two were below average 

( i . e . ,  < 2 . 0 0 ) .  Both of these below average grades were f o r  Indian  

students only:  the 1982-83 soc ia l  s t ud i es  grade ( 1 .87)  for  s i x t h  

graders;  and the 1983-34 soc i a l  s t udi es  grade ( 1 . 97 )  for  second 

graders.  Both su b s t a n t i ve l y  and in terms of absolute  standards,

Indian students were found to be doing qu i t e  we l l ;  conversely ,  when 

compared to t h e i r  classmates Indian students in the Washoe County 

School D i s t r i c t  were doing r e l a t i v e l y  poor.

Background C h a r a c t e r i s t i c s

Most v a r i a b l es  concerning the s tudent s '  personal  and f a m i l i a l  

background c h a r a c t e r i s t i c s  were,  by t h e i r  na t u r e ,  nominal  

measurements.  That i s ,  t h e i r  i n f ormat i on  could only have been 

nominal l y  ca t egor i zed .  Often occupat ional  data can be coded as 

ord i na l  data using one of the occupat ional  scales a v a i l a b l e  to 

r esear cher s ,  but such scales were not f e a s i b l e  wi th the imprecise data 

a v a i l a b l e  to t h i s  study.  For example,  i f  the parent  worked at one of 

the h o s p i t a l s ,  then t hat  hosp i t a l  was l i s t e d  on the s t udent ' s
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enrol lment  form f or  employment (as wel l  as employer)  r a t he r  than a 

s p e c i f i c  occupat ion such as doctor ,  nurse,  pharmacist ,  or custodian.  

Consequent ly,  data were coded i n t o  general  occupat ional  f i e l d s  ( e . g . ,  

medical profession)  that  were meaningless in terms of s t a tus  ranking.

As a r e s u l t ,  occupat ional  codes were recoded as working or not working.

In regards to ethnic ( i . e . ,  not r a c i a l )  d i s t r i b u t i o n s  i t  was noted 

that  there  were 258 non- Indian and 201 Indian students in t h i s  study.  

Thus, 56’/. of the study sample were non- Indians and 44’/. of the students  

were I ndians.  Whi le d e s c r i p t i v e  and comparat ive hypothesis t es t i n g  

s t a t i s t i c s  were based upon these f i g u r e s ,  the more s oph i s t i ca t ed  data  

anal ys i s  techniques were weighted so t h a t  the research sample was more 

re p r e s e n t a t i v e  of the Washoe County School D i s t r i c t  ethnic  

d i s t r i b u t i o n s  of 97’/, non- Indian and 37. Indian elementary school  

students.

Socioeconomic stat us  char act  e r i s t i c s . Analysis of previous  

research had i nd i ca t ed  t hat  socioeconomic stat us  (SES) was a 

tremendously important  f ac t or  in educat ional  achievement and, as such,  

was i n d i r e c t l y  included in t h i s  study.  That i s ,  t h i s  study contained  

no d i r ec t  aggregate measure of socioeconomic s t a t us .  A number of 

i n d i ca t or s  of ten included in the measurement of SES were,  however,  

included.  Two d i f f e r e n t  measures of f a mi l y  income were made along 

with three scales of parental  employment.

The f i r s t  scale  of socioeconomic s t a t us  (SES),  which was 

s t a t i s t i c a l l y  the most powerful  measure because i t  was the only  

i n t e r v a l  scale measurement,  was the median fami l y  income repor ted in
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Table 17. Data Tor t h i s  v a r i a b l e  were c o l l e c t e d  by match i ng tne

populat ion 1980 U.S.  census areas wi th the d i s t r i c t ' s  community gr id

system. The median income -for the census area in which the student  

resided was taken as the s t uden t ' s  f ami l y  income. I t  was observed 

(Table 17) t ha t  the median f ami l y  income had a l arge range ( 123 , 892 ) ,

going from a low of $12,083 to a high of $35,975.  The average income,

$22 , 520 ,  was $4,400 more than the modal income. In comparing Indian  

and non- Indian f ami l y  incomes i t  was found t hat  Indian students  

f ami l y  incomes were s t a t i s t i c a l l y  s i g n i f i c a n t l y  (p < . 0 0 1 ) ‘ less than 

t h e i r  classmates'  f ami ly  incomes. D r a ma t i c a l l y ,  i t  was found (Table  

17) t ha t  the mean Indian s t ud e n t ' s  f ami l y  income was $4 , 021 ,  or near ly  

a f u l l  standard d e v i a t i o n ,  less than the mean non- Indian student  s 

f ami l y  income. The modal income d i f f e r en c e s  were even g r e a t e r ,  as the 

Indian s t udent ' s  modal f ami l y  income was $6,284 less than the 

non- Indian s t u d e n t ' s  modal f ami l y  income. Figure 21 g r a p h i c a l l y  

presents the students '  f ami l y  income f requenc i es ,  which v i s u a l l y  

demonstrates the skewedness of Indian student s '  f ami l y  incomes, along 

with the s i g n i f i c a n t  d i f f e r e n c e s  al ready discussed.  I t  i s  f u r t n e r  

noted in Figure 21 that  the non- Indian students '  f a mi l y  incomes ware 

much more normal ly  d i s t r i b u t e d .

The second measure of socioeconomic s t a t us  was based upon the 

s t u de n t ' s  p a r t i c i p a t i o n  in the f e d e r a l l y  operated f ree  or reduced f ar e  

lunch program. Discussions with d i s t r i c t  personnel  ind i cated  that  

many e l i g i b l e  f a m i l i e s  were not p a r t i c i p a t i n g  in t h i s  program for  a 

number of reasons,  foremost being the "red tape" involved.  Table 18,
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Table 17. Student's Family Income3

Value
$

Indians
f

Non-Indians
f

Total
{

Value
$

Indians
i

Non-Indians
t

i u i d i

i

12,083 1 1 21,534 . . 1 l
15,818 2 1 3 21,689 * O

k c 12 24
15,930 — 1 j 21,729 1 10 11

17,138 5 3 8 23,925 — Tv* J

17,222 1 1 0i. 24,384 B 25
17,377 2 1 3 24,678 8 12 20

17,413 11 6 17 25,658 5 16 21
17,67? — 2 2 26,329 — £.

•1
L

18,087 8 4 12 26,434 1 10 ll
18,100 61 11 72 26,528 7 16 19
19,050 1 n

L 3 26,677 7
* j 11 14

19,451 5 7 27,355 7
■J 10 13

19,5j6 — 1 1 27,569 7 8

19,614 13  ̂ Ti  i . 25 27,708 — 5 5
19,830 1 4 5 28,295 1 6

1
t

19,834 5 11 16 30,021 1 7 3

19,896 — 7 i
4. 31,455 — 1 1

20,000 — 4 1 32,899 — 7
/ 7

20,662 r* ̂  
J / 1 38 35,975 1 12 13

Missing __4 _15 J 1
Total 201 258 459

Mean Median Mode Standard Deviation

Indians $ 20,29B,61 4 19,614.00 t 18,100.00 S 3,110.12
Non-Indians t  7« 7 op. 07* i . n  1 U LV § L iJ t  24,673.00 t 24,384.00 t 4,749.67
Total t 22,519.64 t  21,611.50 1 18,100.00 S 4,556.66

t-ratio = 10.67 p < .001

a—Figures based upon residential median census incomes.
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Table 18. D i f f e r e n c e s  Between Indian and Non- Indian Students  
in Background Socioeconomic Status C h a r a c t e r i s t i c s

V a r i a b 1 e lValue Indi  ans Non- Indi  ans Total

Student in Lunch F'roqram?

Not in Program f 1 2 0 217 337
V
f t ( 59 .7 ) (84.  1) (73 . 4 )

Reduced Lunch Fare f 29 17 46
■/. ( 14 .4 ) ( 6 . 6 ) ( 1 0 . 0 )

Free Lunch f 52 24 76
V
f t ( 25 . 9 ) ( 9 . 3 ) ( 16 . 6 )

Total 2 0 1 258 459

X2 = 34.82 p < .001

Number of Parents Employed3

Both Employed f 70 139 209
■/. ( 34 .8 ) ( 53 .9 ) ( 45 .5 )

Father  Only Employed f 48 82 130
i t ( 23 . 9 ) ( 31 .3 ) ( 28 . 3 )

Mother Only Employed f 42 2 7 69 ■
■/. ( 2 0 . 9) ( 10 .5 ) (15 . 0 )

Both Unemployed f 41 1 0 51
y. ( 20 . 4 ) ( 3 .9) ( 1 1 . 1 )

Total 2 0 1  . 258 459

X2 = 47.43 p < .001

3- - C r o s s t ab u l a t i o n s  using o r i g i n a l  values.  
^ - - Cr o s s t ab u l a t i o n s  using dichotomous recodings.
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Fable IS.  ( c o n t i n u e d )

V a r i a b 1 e / V a 1 u e Indians N o n - 1 n d i a n 5 i C* t d I

Whicn Parents are Employed?b

Both/Father t 1 IS 2 ^ 1 33?
/• ( 58 . 7 i ( 35 .7 ) k i 3.9)

Mother / Nei ther t S3 37 1 2 0
( 41.3) ( 14.3) 1 i

Total 201 259 -.5?

X2 = 42.51 p < . 0 01

F a t he r ' s  Employment S t a t u s 1̂

Working ■f l i e 221 c- 3 /
•/ ( 74.4) ( 92 .5 ) ■,85. 3 J

Not W o r k l n q t 4 0 IS !• b
I. '• c: l .i ■J « u ) < 7.5) i. 14. 7;

Total 156 239 3 7 J

X2 = 24.70 p < . 0 01

Mother s Employment Status^

W o r k i n a X 110 1 6 fc A- ' U
>. (57.  e) ( 6 5 . 6 ! \ W -i. « *. /

Not working f 61 87 l i b
( 42.4) ( 34.4) 3 7 . 5 ‘

Total 191 2 5 u 4 4 *4

X 2 = 2.99 p = n. 5 #

a - - Cr o s s t a b u i a t i o n s  using or i q l n a 1 y a i u e s .
b- - C r o s s t s b u l a t i o n 5 using d 1 C h 0 t u  m G Ll S recodings.
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which presents the r e s u l t s  tor  t h i s  v a r i a b l e  along wi th the three  

v a r i a b l e s  concerned wi th parent a l  employment,  i nd i c a t e s  t ha t  Indian  

students were s t a t i s t i c a l l y  s i g n i f i c a n t l y  (p <. 0 0 1 ) more than twice as 

l i k e l y  to have p a r t i c i p a t e d  in the f e d e r a l  lunch program, and to have 

had only h i s / h e r  mother employed or ne i t h e r  parent  employed.

In present ing the data on parent a l  employment,  both 

cr osst abu l a t i on  t ab l es  using the o r i g i n a l  data codes and the 

dichotomous recodings which were used f or  regression analyses,  have 

been included in Table 18. I t  should be noted t ha t  only the recodings  

of f a t h e r ' s  and mother 's  occupat ions i n t o  working Dr not working 

dichotomous v a r i ab l es  were included in the r e s u l t s ,  because the 

o r i g i n a l  data codes were too ambiguous. Although Indian students were 

not s t a t i s t i c a l l y  more l i k e l y  to have a mother working,  the 

d i f f e r e n c e s  were sub s t a n t i v e l y  s i g n i f i c a n t .  When the r e s u l t s  of t h i s  

v a r i a b l e ,  mother 's employment s t a t u s ,  were compared with the r e s u l t s  

of the v a r i a b l e  on the number of parents employed, as o r i g i n a l l y  

coded, these r e s u l t s  were even more s u b s t a n t i v e l y  s i g n i f i c a n t ,  That  

i s ,  i t  was observed t ha t  Indian students were twice as l i k e l y  as 

non- Indian students to l i v e  in a home where the mother was the only  

parent  emp1 oyed.

In terms of socioeconomic s t a t us ,  however,  one of the most 

s i g n i f i c a n t  i mp l i c a t i o n s  of the r e s u l t s  presented in Table 18 was that  

I ndian students were more than f i v e  t imes as l i k e l y  to l i v e  in a 

f ami l y  in which both parents were unemployed. Un f o r t u n a t e l y ,  when the 

v a r i a b l e  was recoded in t o  a dichotomous measure t h i s  f ac t  became
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hidden by the -fact t h a t  Indian s t udent s '  mothers were more l i k e l y  to  

be working.  Regardless of t h i s  masking e f f e c t ,  the r e s u l t s  of the 

recoding cor roborated the s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  

between Indian and non- I nd i an  students in terms of parenta l  

employment.  That  i s ,  most measures on parent a l  employment c l e a r l y  

demarked the s u b s t a n t i v e l y  and s t a t i s t i c a l l y  lower socioeconomic 

s t a t us  of Indian s t ud e n t s '  f a m i l i e s .

Moreover,  only 287. of the students in t h i s  s tudy,  and l ess than 

one- f our t h  (23.97.)  of the Indian students,  l i v e d  in what would be 

considered t r a d i t i o n a l  f a m i l i e s  where only the f a t h e r  worked.  

Conversely,  217. of the Indian students came from f a m i l i e s  in which the 

mother was the only parent  working.  The high cost of l i v i n g  in the  

Reno area probably accounted f or  the r e l a t i v e l y  high r a t e  of f a m i l i e s  

with both parents  employed,  which was 45.57. in the t o t a l  sample and 

53.97. among non- I nd i an  f a m i l i e s .

Home envi ronment  c h a r a c t e r i s t i c s . Those v a r i a b l e s  most commonly 

accepted as the best  p r e d i c t o r s  of how wel l  a student  w i l l  do in 

school have been those concerned wi th the f a m i l y ' s  home envi ronment .  

Factors  such as whether the s t ud e n t ' s  parents  were a l i v e ,  present  in 

the home, and whether the p a r e n t ' s  s t a tus  to the student  was natura l  

or o t herwi se ,  have been the most of t en c i t e d  f a c t o r s  in the l i t e r a t u r e  

for  exp l a i n i n g  achievement  success d i f f e r e n c e s .  Most research on 

Indian student  educat ion also concluded t ha t  r es i dency ,  as def ined by 

prox i mi t y  to non- I nd i ans  and i s o l a t i o n  from other  I nd i ans ,  has had a 

strong r e l a t i o n s h i p  wi th academic achievement .  The under l y i ng
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assumptions of t h i s  conclusion have been t ha t  increased contact  

between the two c u l t u r es  would have a type of osmosis or ,  more 

p r e f e r a b l y ,  purging e f f e c t ,  and t ha t  a s s i m i l a t i o n  was (and has 

remained)  the pr imary goal of educat ion.

Associated wi th home envi ronment  c h a r a c t e r i s t i c s ,  but a l so a 

socioeconomic measure of s o r t s ,  was whether the school o f f i c e  had a 

te lephone number l i s t e d  for  the s t udent .  Brod (1975,  1976a) had found 

t ha t  such a f a c t o r  helped exp l a i n  var i ances found in terms of Indian  

achievement .  Thus, a pr imary i n t e r e s t  of t h i s  study was to 

i n v e s t i g a t e  s i m i l a r  f a c t o r s  to determine whether they were 

s i g n i f i c a n t l y  d i f f e r e n t  for  Indian students than f o r  t h e i r  c l assmates,  

and e v e n t u a l l y  to determine i f  such f a c t o r s  helped exp l a i n  academic 

achievement d i f f e r e n c e s .

Table 19 presents the f requency d i s t r i b u t i o n  and ch i - square  

hypothesis t es t  of d i s t r i b u t i o n a l  d i f f e r e n c e s  for  each of the seven 

v a r i a b l e s  measured under home envi ronment  c h a r a c t e r i s t i c s .  The 

r e s u l t s  concerning the number of parents present  in the home, the  

f a t h e r ' s  and mother ' s  s t a t uses to the s t udent ,  and the s t ud en t ' s  

r e s i d e n t i a l  area were given t wi ce ,  the f i r s t  provid ing the data  

d i s t r i b u t i o n s  as o r i g i n a l l y  c o l l e c t e d  and the second i n d i c a t i n g  

c h a r a c t e r i s t i c s  a f t e r  the v a r i ab l es  were dichotomously recoded.  The 

r e s u l t s  i nd i ca t ed  t ha t  Indian students were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  more l i k e l y  than non- I ndi an students to come from home 

envi ronments t ha t  had a f a t he r  or both parents absent ,  had a f a t h e r
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Tab l e  19. D i f f e r e n c e s  Between I n d i an  and Non - I nd i an  Student s
in  Background Horae Env i r onment  C h a r a c t e r i s t i c s

Va r i a b l e / V a l u e Indians Non-Ind i ans Total

Are Parents Absent? 3

Both Present f 1 2 2 206 328
7. (60 . 7 ) (80.2) ( 71 .6 )

Father  Absent f 6 8 4 2 1 1 0

7. (33 . 8 ) (16.3) (24.0)

Mother Absent f 6 8 14
7. ( 3 . 0 ) ( 3 . 1 ) ( 3 . 1 )

Both Absent ■f 5 1 Lu

7. ( 2 . 5 ) ( . 4) ( 1.3)
Total 2 0 1 257 458

X2  = 24.12 p < . 0 0 1

Pa r e n t i s )  Absent From Home?*3

Both Horae f 1 2 2 206 328
7. (60 . 7 ) (80.2) (71.6)

One/Both Absent f 79 51 130
7. ( 39 . 3 ) (19.8) (28.4)

Total 2 0 1 257 4 58

X2  = 2 1 . 0 6  p \ . 0 0 1

I s  Father  Livinq?

Liv ing f 154 24 3 407
7. ( 95 .7 ) (99.6) (98.  1)

Deceased f 7 1 8

7. ( 4 . 3 ) ( . 4) ( 1.9)
Total 161 244 415

X2  = 7.22 p < . 0 1

3- - Cr o s s t ab u l a t i o n s  using o r i g i n a l  values.  
b- - C r os 5 t abu l a t i o ns  using dichotomous recodings.
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Table 19. ( c o n t i n u e d )

Va r i a b l e / Va l u e Indians Non- Indians Total

Is Mother L iv inq?

Living { 2 0 0 257 457
1. ( 99.5) <1 0 0 . 0 ) (99 .8 )

Deceased i 1 0 1

V. < .5) ( 0 . 0 ) ( . 2 )
Total 2 0 1 257 458

X2  = 1.28 p = n. s .

Fa t he r ' s  Status to St udent 3

Natural i 133 2 0 1 334
•/. (78 .7 ) ( 83.8) (81.7)

Step f 3-j 56
(13.6) ( 13.8) (13.7)

Guardian -f 6 5 11

7. ( 3 . 6 ) ( 2 . 1 ) ( 2 .7)

Deceased ■f 7 1 8

7. ( 4 . 1 ) ( .4) < 2 . 0 )
Total 169 240 409

X2  = 8.14 p < .05

Father  ' s S t a t us 3̂

Natural + 133 2 0 1 334
7. (78 .7 ) ( 83.8) (81.7)

Other 36 39 75
■/. ( 21.3) ( 16.2) ( 18.3)

Total 169 240 409

X2  = 0.27 p = n. s .

a- ~Cr oss t abu l a t i ons  using o r i g i n a l  values.  
b - - Cr o ss t abu l a t i on s  using dichotomous recodings.
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Table 19. ( c o n t i nu e d )

Oar i ab1e /Value Indians Non-1ndi ans Total

Mother 's  Status to St udent 3

Natural  -f 188 239 427
'/. ( 96 .9) (96.0) (96.4)

Step -f 0 6 6

( 0 . 0 ) ( 2 . 4 ) ( 1.4)

Guardian f 5 4 9
’/. ( 2 . 6 ) ( 1 . 6 ) ( 1.4)

Deceased -f 1 0 i
7. ( .5) ( 0 . 0 ) ( 0 . 2 )

Total 194 249 443

X 2 = 6 . 47 p = n . s .

Mother 's  S t a t us '3

Natural  -f 188 239 427
7. (96 .9 ) (96.0) (96 .4 )

Other + 6 1 0 16
7. ( 3 . 1 ) ( 4 . 0 ) ( 3 .6)

Total 194 249 443

X2  = 0 . 27 p = n . s .

Student ' s  Telephone Number Listed?

Yes { 150 243 393
7. (74 .6 ) (94.2) (85.6)

No -f 51 15 6 6

7. ( 25 .4 ) ( 5 . 3 ) (14 .4 )
Total 2 0 1 258 459

X  ̂ ~ o 3. 54 p < .001

a- - C r o s s t a b u l a t i o n s  using o r i g i n a l  values.  
b- - Cr o s 5 t a b u l a t i o n s  using dichotomous recodings.
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Tab l e  19. ( c o n t i n u e d )

V a r i a b l e / V a l u e Indi  ans Non- Indi  ans Total

S t ud e n t ' s  R e s i d e n t i a l  Area3

Urban ■f 58 168 226
7. (28 . 9 ) (65.1) (49 .2 )

Colony i 38 0 38
’/. ( 18 . 9 ) ( 0 . 0 ) < 3 .3 )

Rural t 45 84 129
7. (22 .4 ) (32.6) (28.  1 )

Reservat  i on •f 60 6 6 6

7. (29 . 9 ) ( 2 . 3 ) (14 . 4 )
Total 2 0 1 258 459

X2  = 142.63 p < . 0 0 1

St u den t ' s  Residence 5̂

Urban / 'Colony -f 96 168 264
1. ( 4 7 . 8 ) (65.1) ( 57 .5 )

Ru r a l / R e s e r v a t i on i 105 90 195
% ( 52 . 2 ) ( 34.9) ( 42 .5 )

Total 2 0 1 ^58 459

X2 = 13.93 p < . 0 0 1

‘‘ - - C r o s s t a b u l a t i o n s  using o r i g i n a l  va lues.  
^ - - C r o s s t a b u l a t i o n s  using dichotomous recodings.
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who was deceased,  were in a r u r a l  or r e s e r v a t i o n  area ,  and did not  

have a home te lephone l i s t e d  wi th the school .

S p e c i f i c a l l y ,  i t  was found t h a t  Indian students were twice as 

l i k e l y  to be l i v i n g  in a home envi ronment  where the f a t h e r  or both 

parents were absent .  I t  was also four  t imes as l i k e l y  t ha t  an Indian  

s t u d e n t ' s  f a t h e r  was deceased,  al though over 95’/. of a l l  s t udent s '  

parents were s t i l l  l i v i n g .  Of the seven cases of  students whose 

f a t h e r s  were deceased,  only one was a non- Indian s t ud e n t ' s  f a t h e r ,  and 

the only i n c i de n t  of a deceased mother was for  an Indian student .

Thus, Indian s t udent s '  f a m i l i e s  accounted for  most of the var i ance  in 

these two v a r i a b l e s .  I t  was found t ha t  eighteen percent  (18.37.) of  

a l l  the s tudents '  f a t h e r s  in the study were not the s t u d e n t ' s  na t ur a l  

f a t h e r ,  and when regrouped i n t o  j u s t  " n a t u r a l "  and "other  s t a t us"  

c a t e g o r i e s ,  d i f f e r e n c e s  between Indian and non- Indian students were 

found,  al though they were not s t a t i s t i c a l l y  s i g n i f i c a n t .  Presumably 

the observed s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  found in the 

o r i g i n a l  d i s t r i b u t i o n  were due to the s t a t i s t i c a l l y  s i g n i f i c a n t  

d i f f e r e n c e s  in the f a t h e r ' s  m o r t a l i t y  for  Indian students.

S u b s t an t i v e l y ,  however,  i t  was found (Table 19) t hat  Indian  

students were s l i g h t l y  l ess l i k e l y  to have a natur a l  f a t h e r ,  and 

s l i g h t l y  more l i k e l y  to have a f a t h e r  who was t h e i r  l egal  guardian.

The f a c t  t ha t  twice  as much of the data (167. vs. 77.) f or  Indian  

students as f o r  non- Indian students were missing on f a t h e r ' s  s ta t us  

was i n t r i g u i n g  to note,  because such missing data may have been due to 

the f a t h e r ' s  g r e a t e r  p r o b a b i l i t y  of being absent .  In looking at  the
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r e s u l t s  tor  mother 's s t a t us ,  Indian and non- Indian students were not  

s t a t i s t i c a l l y  s i g n i t i c a n t i y  d i t t e r e n t ,  al though Indian students were 

more l i k e l y  to have a l egal  guardian and non- Indian students were more 

l i k e l y  to have a stepmother.  I t  should be remembered that  many ot 

these d i s t r i b u t i o n a l  d i f f e r e n c e s ,  p a r t i c u l a r l y  as o r i g i n a l l y  coded,  

were comprised of smal l  numbers of student  cases,  and in the case of 

f a t h e r ' s  s t a t us  11’/. of the data were missing.  Hence, these  

conclusions should be t e n t a t i v e l y  i n t e r p r e t e d .

As would be expected,  the r e s u l t s  (Table 19) i n d i c a t e  t ha t  

s t a t i s t i c a l l y  more Indian students than non- Indian students l i ved  on 

the colony and r e ser v a t i on ;  or in r u r a l  l oca t i ons  when the data were 

recoded.  Conversely,  near ly  t wo - t h i r d s  (65.17.) of the non- Indian  

students l i v e d  in urban r e s i d e n t i a l  a r e a s . 22 j h e Indian student  

populat ion was also found to be more equa l l y  d iv ided in to  each of the 

r e s i d e n t i a l  ca t egor i es  than the non- Indian student  sample.  Again,  

t h i s  was expected since very few non- Indians were able to l i v e  on the 

r ese r v a t i on  or colony,  whi le a l l  Indian f a m i l i e s  could have l i ved  in 

the urban and rur a l  areas.

Although the telephone has become an assumed par t  of the American 

household,  Table 19 demonstrates t hat  147. of the student s '  f a m i l i e s  in 

the Washoe County School D i s t r i c t  t o t a l  sample apparent l y  had no 

phone, or at  l eas t  one was not l i s t e d  wi th the school .  F u l l y  

one- f our t h  (25.47.) of the Indian students,  or f i v e  t imes as many as 

t h e i r  classmates,  did not have a phone l i s t e d  at  the school o f f i c e .  

This s t a t i s t i c a l l y  important  d i f f e r e n c e  may have been due to a number
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of causes,  i nc l ud i ng  economic burden or s o c i o c u l t u r a l  f a c t o r s ,  but the 

e f f e c t  was t ha t  Indian s t udent s '  parents were less access ib le  by 

school personnel  and may have por t rayed Indian parents to school  

employees as not car ing about t h e i r  c h i l d r en  enough to l i s t  a home 

phone.23

Not too s u r p r i s i n g l y ,  many c h a r a c t e r i s t i c s  of the home environment  

of Indian students were s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  from 

those of t h e i r  non- Indian classmates.  S p e c i f i c a l l y ,  they were 

s t a t i s t i c a l l y  d i f f e r e n t  in terms of parent s '  absence or presence,  

f a t h e r ' s  m o r t a l i t y ,  r e s i d e n t i a l  l o c a t i o n ,  and having a telephone  

l i s t e d  at  the s t u den t ' s  school ,  or 57'/. of the measured f a c t o r s .  

Although not s t a t i s t i c a l l y  d i f f e r e n t  in regards to the other  

v a r i a b l e s ,  Indian students were s u b s t a n t i v e l y  d i f f e r e n t  in terms of 

f a t h e r ' s  and mother 's s t a t uses .

School r e l a t e d  background f a c t o r s . Student c h a r a c t e r i s t i c s  

concerning student  m o b i l i t y  and enro l l ment ,  as wel l  as parent a l  access 

for  emergencies and school problems,  have of ten been viewed as 

causual l y  associated wi th poor student  achievement.  Several  

antecedent  and concurrent  measures of such school r e l a t e d  background 

f a c t o r s  of students are repor ted in Table 20.  In looking at  the 

r e s u l t s ,  several  i n t e r e s t i n g  p a t t e r ns  emerged concerning school  

r e l a t e d  background f a c t o r s .  F i r s t ,  in the Washoe County School  

D i s t r i c t  the only c h a r a c t e r i s t i c  f or  which Indian students were 

s t a t i s t i c a l l y  d i f f e r e n t  from non- Indian students was the l i s t i n g  of an 

emergency phone number at  the school o f f i c e .  Given the f ac t  t ha t
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Table 20.  D i f f e r e nc e s  Between Indian and Non- Indian Students  
in School At tendance Background C h a r a c t e r i s t i c s

Oar i ab1 e / Va l ue Indi  ans Non- Indians Total

Chanoe of Schools?

No f 1 1 1 144 ^55
7. ( 55 . 2 ) ( 5 5 . B) ( 5 5 . 6 )

Yes f 90 114 204
7. ( 44 . 6 ) ( 44 . 2 ) ( 44 . 4 )

Total

Emergency Contact  
Phone Number Listed?

2 0 1  

X2  =

258

0 . 0 2  p = n . s .

459

Yes f 164 230 394
y ( 61 . 6 ) (69 . 1 ) (65.8)

No f 37 28 6 0
•/. ( 18 . 4 ) (10 .9 ) (14.2)

Total

Emerqency Contact  
Person L isted?

2 0 1  

X2 =

258

4 .70  p < .05

459

Yes f 186 233 419
■/. ( 92 . 5 ) (90 . 3 ) (91 .3 )

No f 15 25 40
7. ( 7 . 5 ) ( 9 .7) ( 6 . 7 )

Total 2 0 1  

X2  =

258

0 .45  p = n .s .

45?
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Table 20.  ( c o n t i n u e d )

Var i a b l e / Ya l u s
Indians Non- Indians Total

f Cum '/. f Cum 7. f Cum '/.

Number of Cont inuous Months
in D i s t r i c t  (1982-83)

2 Months 1 . 5 0 1.2 4 .9
3 Months ---- . 5 4 2.8 4 1.8
4 Months ---- .  5 4 4 . 3 4 2.7
5 Months n

X. 1.5 1 4.7 "Zt 7  7

6 M o n t h 5 5 4.0 7 5. 9 8 5. 1
7 Months X. 5. 1 xL 6 . / 4 6.0
8 Months nL 6 . 1 •">JL 7. j 4 6.9
9 Months 18 6 1 0 0 . 0 n t  c* 1 0 0 . 0 421 100.0
Total 198 254 452

Mean 8.82 8.67 Q 7 u • / 7

t - r a t i o  = -1, , 50 P = n . s .

Number  o f  C o n t i n u o u s  M o n t h s
i n  D i s t r i c t  ( 1 9 8 3 - 8 4 )

3 M o n t h 5 1 c  . J ----- 0 . 0 1 _ 2

4 M o n t h s ------ • ti — 0 . 0 o
5 Mo n t h s 1 1.  0 — 0 . 0 1 . 4
6 M o n t h s 1 1 . 5 — 0 . 0 1 “T • /
7 Mont  hs 1 2 .  0 1 . 5 9 i .  1
8 M o n t h s 1 '"k c X. ■ J 1 1 . 0 X. 1 . 5
9 M o n t h s 196 100 .  0 256 100.  0 452 1 0 0 . 0
T o t a l 198 254 459

Mean 8. 92 8 . 9 9 8.  96

t - r a t i o  = l ,. 66 P = n . s .
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non- I nd i an  students tended to be more t r a n s i e n t  than Indian s t udents ,  

the r e s u l t  i n d i c a t i n g  t h a t  fewer Indian students (6.17.) than 

non- I nd i an  students (7.57.) were in the d i s t r i c t  l ess than nine  

cont inuous months during the 1983-84 school year was not too 

s u r p r i s i n g  e i t h e r .  Cont rary to most previous r e s u l t s  and assumptions,  

i t  was i n t e r e s t i n g  to f i n d  t ha t  Ind ian students did not s t a t i s t i c a l l y  

s i g n i f i c a n t l y  change schools more f r e q u e n t l y  than did non- Indian  

st udent s ,  nor were they s i g n i f i c a n t l y  d i f f e r e n t  from t h e i r  classmates  

in terms of cont inuous months in the school d i s t r i c t .  The observed 

i ncrease  in the percentage of students in the t o t a l  sample for  nine 

cont inuous months during the 1983-84 school year was probably  

a r t i f i c i a l l y  caused by l i m i t i n g  the study groups to only those 

students  having class grades for  both the 1982-83 and 1983-84 school  

y e a r s .

When considered in r e t r ospec t  of the r e s u l t s  discussed thus f a r ,  

the f i n d i n g  tha t  s t a t i s t i c a l l y  s i g n i f i c a n t l y  more Indian than 

non- Indian students did not have emergency telephone numbers l i s t e d  at  

the school  was not too s u r pr i s i n g .  That i s ,  not only did Indian  

f a m i l i e s  tend not to have home telephone numbers l i s t e d ,  because they 

probably did not have phones,  they did not have emergency phone 

numbers l i s t e d  e i t h e r .  This was most l i k e l y  because Indian students '  

parents  were more l i k e l y  not to be employed,  and i t  was more probable  

t ha t  t h e i r  neighbors did not have phones as we l l .  I t  needs to be 

pointed out t ha t  i t  was d i s t r i c t  p o l i c y  to have such a number l i s t e d  

at the school ,  p a r t i c u l a r l y  for  medical  emergencies.  In cont rast  to
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emergency phone number l i s t i n g s ,  a l a r g e r ,  but s t a t i s t i c a l l y  

n o n s i g n i f i c a n t ,  number of Indian students had an emergency contact  

person l i s t e d .  U n f o r t u n a t e l y ,  i t  would take much more sustained  

e f f o r t  to get in touch wi th an emergency contact  person than to c a l l  

someone by phone.

I n d i v i d u a l  background c h a r a c t e r i s t i c s . Two s o c i o l o g i c a l l y ,  

a n t h r o p o l o g i c a l l y ,  and e d u c a t i o n a l l y  impor tant  v a r i a b l e s  f r e q u e n t l y  

used f or  comparisons have been age and sex.  Table 21 l i s t s  the  

f r equencies  of age d i s t r i b u t i o n s  f o r  Indian and non- Indian s t udent s .  

The t_-test  r e s u l t s  ind i ca t ed  t ha t  Indian students were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  older  than non- Indian students.  Not only was the mean 

age greater  f or  Indian students,  but the standard de v i a t i o n  was l a r ge r  

too.  Two important  cons idera t ions  must be made, however.  F i r s t ,  as 

w i l l  be discussed below, the Indian sample contained s l i g h t l y  l a r g e r  

grade l eve l  percentages of the study group at  the upper grade l e v e l s .  

Secondly,  i t  was found (Table 21) that  the median age f or  Indian  

students was seven months older  than for  the non- Indian s tudents ,  

which subst an t i a t ed  the conclusion t hat  the observed age d i f f e r e n c e s  

were due to sampling b ias .  On the other  hand, i f  one considered the  

probable age range for  the grade l e v e l s  i nvolved,  s t udents '  ages 

should have ranged from a low of 34 months (or 7 years old at  the end 

of f i r s t  grade) to a high of 144 months (or 12 years old at  the end of 

the s i x t h  grade) .  Yet 147. of the Indian students were overage,  in 

cont rast  to 87. of t h e i r  classmates.  These f i g u r e s  were not much 

d i f f e r e n t  from the percentages of students r e t a i n e d .  Accordingly ,  i t
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Table 21. S t udent ' s  Age ( in Months) at Time of Test ing

Non- Non-
Value Indians Indians Value Indians Ind i ans
Months f f Months f f

SI 0 1 126 T, ?

90 1 0 127 4
91 •j nX. 128 4 5
92 1 cij 129 5 3
93 5 7■J 130 4 7
94 nx. nX. 131 *7 5
95 4 4 132 4 xl
96 0 4 133 7 4
97 1X. 7 134 xl OL.
98 \J 9 135 nxl 5
99 0 7 136 7 4

10 0 •"X. 4 137 3
101 X. 6 138 7 5
102 4 6 139 7 i
103 4 9 140 6 7
104 3 •j 141 3 4
105 1 7 142 7 4
106 j 0 143 z 1
107 4 10 144 nX. uu
108 nX. *7/ 145 n 4
109 7 4 146 7t xl
110 J 4 147 J D
111 1 4 148 1 xl
112 OX. •J 149 7 7
113 6 6 150 J (j
114 3 6 151 1 r7X.
115 •j 7 152 1 0
116 •7 1 154 1 0
117 5 J 156 7 0
118 3 7 157 1 0
119 •j xl 158 0 1
120 c*U 9 159 0 1
121 oX. 9 160 o 1
122 7 0 161 1 0
123 cU •J 162 1 0
124 nX. 3 164 __L 0
4 '-I c 1 xluJ 2 i Total 201 258

Mean Medi an Standard Dev i a t i on
Indians 124 125 18. 1
Non- Indians 119 118 17.4

t - r a t i o  = - 2 . 9 7 P : . 0 1

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



152

would seem t h a t  the age d i f f e r e n c e s  between Indian and non- Indian  

student s ,  cont ra r y  tD what Fuchs and Havighurst  (1972) have suggested,  

were not s u b s t a n t i v e l y  s i g n i f i c a n t .

The second commonly impor tant  v a r i a b l e ,  sex,  i s  presented in Table  

22,  along wi th a t h i r d  i n d i v i d u a l  c h a r a c t e r i s t i c ,  place of b i r t h .  As 

can be seen from the r e s u l t s ,  t he r e  were s l i g h t l y  more females than 

males in both the Indian and non- I nd i an  groups.  Whi le Indian male 

students  comprised the smal l es t  percentage,  and Indian females the  

l a r g e s t  percentage,  the d i s t r i b u t i o n a l  d i f f e r e n c e s  were not  

s t a t i s t i c a l l y  s i g n i f i c a n t .  In terms of place of b i r t h ,  s t a t i s t i c a l l y  

more Indian students were born in a l l  c a t eg o r i e s  of i n - s t a t e  measures,  

whi l e  near l y  h a l f  the non- I ndi an students were born out of s t a t e .  

O v e r a l l ,  j us t  over h a l f  (51.67.) of the t o t a l  students sampled were 

born in Reno, and almost t w o - t h i r d s  (60.87.)  were born somewhere in 

Nevada.

Indian c h a r a c t e r i s t i c s . In a dd i t i o n  to the f ac t o r s  discussed  

above,  data f o r  seven v a r i a b l e s  were c o l l e c t e d  on Indian students  

only .  The r e s u l t s  in Table 23 i n d i c a t e  t h a t  the 201 Indian students  

in t h i s  study sample represent ed 46 s e l f - i d e n t i f i e d  ethnic or 

p o l i t i c a l l y  autonomous t r i b e s  or n a t i o n s . 24 Table 24 provides  

i n f o r mat i on  on the other  six v a r i a b l e s .  P r a c t i c a l l y  speaking,  the  

most i n t e r e s t i n g  r e s u l t  was t ha t  the Washoe County School D i s t r i c t ' s  

T i t l e  IV Indian Educat ion program had f e d e r a l  506 Forms on only  

t w o - t h i r d s  (69.77.) of the Indian st udent s .  About on e - t h i r d  (30.87.) of  

the Indian students were involved in one of the Head S t a r t  preschool
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Tabl e  22. D i f f e r e n c e s  Between I n d i an  and N o n - I n d i an  S t uden t s
i n  Persona l  Background C h a r a c t e r i s t i c s

V a r i a b 1e/ Va l ue Indians Non- Indi  ans Total

St u d e n t ' s Sex

Male f 87 125 212
7. ( 43 .3 ) ( 48 . 4 ) ( 46 .2 )

Female f 114 133 n  a n /
7. ( 56 .7 ) (51 ,6 ) ( 53.8)

Total 201 258 459

X2 = 1.01 p = n. 5 .

S t udent ' s  B i r t h p l a c e 3

Reno-Sparks f 110 127 237
•//. ( 54 .7) ( 49 .2 ) ( 51 .6 )

Schurz,  Nevada f 25 28
7. ( 12 .4 ) ( 1.2) ( 6 . 1 )

Elsewhere in Nevada f 4 10 14
■/. ( 2 . 0 ) ( 3 . 9 ) ( 3 .1)

Qu t - o f - S t a t e f 59 105 164 '
7. ( 29 .4 ) ( 40 .7 ) (35 .7 )

Outside the US f n 13 15
7. ( 1.0) ( 5 . 0 ) ( 3 . 3)

Unknown f l 0 1
7. ( .4) ( 0 . 0 ) ( . 2 )

Total 201 258 459

X 2  = 36.53 p < .001

a- - C r o5 5 t a b u l a t i o n 5  using o r i g i n a l  values.  
b- - C r o s s t a b u l a t i o n s  using dichotomous recodings.
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Vari  ab l e / Va l ue Indians Mon-Indi  ans Total

St udent ' s  Place of Bi r th^  

Nevada f 139 140 279
7. (69.2) ( 54.3) (60.8)

Outside of Nevada f 62 118 180
7. ( 3 0 . S) ( 45.7) (39.2)

Total 201 n jt *7 *. J / 458

X ho w 10.51 p < .01

a- - C r o s s t ab u l a t i o n s  using o r i g i n a l  values.  
b - - Cr o ss t abu l a t i on s  using dichotomous recodings.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



155

Table 23. I n d i a n  S t u d e n t ' s  N a t i o n a l / T r i b a l  A f f i l i a t i o n s

N a t i o n / T r i  be f Nat i  o n / T r i  be f

None Given 61 K1 amath 1

Washoe of C a l i f o r n i a n Ft .  Peck Sioux n

Washoe/Paiute 7 Duckwater Shoshone 1

H a u l a p i / Pa i u t e 1 Hop i / Pa i u t e n
X

Pyramid Lake Pa i u te 57 Acoma (Pueblo) n
X

Cherokee of Oklahoma 1 Cherokee/Wyandot l
Oglala Sioux 1 T u r t l e  Mountain Chippewa i
Northern Paiute B Ft .  Hal l  Shoshone/Bannock X

Pai ute B Navajo/Shoshone 1

Navajo 1 Washoe/Pima/Maricopa 1

Nez Perce/F'aiute 1 P a i u t e / S i o u x 1

Cheyenne 1 Summit Lake Paiute n

Western Shoshone/Te-Moak 5 Northern Cheyenne 1

Chi ppewa/Cree i Potawatomi
Fal lon Paiute/Shoshone i K1 amath/F'aiute X

Pai ute/Shoshone 6 F'aiute/Apache l
Shoshone X Shoshone/Mai  da l
Rosebud Sioux 1 Athabaskan/Alaskan Nat i ve n

X

Yomba/Shoshone 1 Duck V a l l e y  Shoshone/Paiute l
Western Nevada Shoshone 1 Ki owa l
Chumash 1 Apache l
Ft .  Bidwel l  Pa iute 2 Taos (Pueblo) l
Walker River  Pa i u te -r Paiute/Chippewa-Cree l

Total 2 0 1
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Table 24.  Special  Background C h a r a c t e r i s t i c s  
of Indian Students

V a r i a b 1e/Value Frequency Percent

Is t here  a 506 Form For Student?

Yes 140 69.7
No 61 30.  3
Total 2 0 1 1 0 0 . 0

What i s  the N a t i o n s / T r i be s  Status?

F e d e r a l l y  Recognized 126 62. 7
Eskimo-Alask an Nat i ve i. 1 . 0

Not Fed e r a l l y  Recognized 1 0. 5
Fe d e r a l l y  Terminated ■j 1. 5
St a t e  Recognized 1 0.5
Both F e d e r a l l y  and Sta t e  Recognized 7 1.5
Other 62 30.8
Not Appl i cabl e 3 1.5
Total 2 0 1 1 0 0 . 0

Mho is  Indian E l i g i b i l i t y  Based 0n?a

Mother 25 12.4
Father 17 8.5
Both Mother and Father 9 4.5
Student  Themself 72 35.  0

Grandmother 8 4.0
Grandfather 1 . 5
Grandparents 3 1.5
Student  and Parents 62 30.8
Not Appl i cabl e 4 2 . 0

Total 2 0 1 1 0 0 . 0

a- - F r equenc i es  using o r i g i n a l  values.  
b- - Frequenci ee  using recoded values.
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Tab l e  24.  ( c o n t i n u e d )

0 a r i a D1 e /' Value Frequency Percent

Who i s  Indian E l i o i b i l i t y  Based On?*3

Both Student  and Parents 134 6 6 . 7
Other 63 31.3
Missing 4 2 . 0

Total 2 0 1 1 0 0 . 0

Did Student  At tend Preschool?

Yes 62 30.8
Un known 139 L Q O 7  * i-

Total 2 0 1 1 0 0 . 0

What Type of Preschool ? 3

Colony Headstar t 7 O 15., 9
Reservat ion Headstar t 29 14., 4
Other 1 0

Missing Data 139 L O
u  t IL2

Total 2 0 1 1 0 0 . 0

Did Student  At tend Colony H e a d s t a r t ?*3

No 169 84.  i
Yes i- 15.9
Total 2 0 1 1 0 0 . 0

a- - F r equenc i es  using o r i g i n a l  values.  
^- - Fr equenc i es  using recoded values.
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Table 24. ( c o n t i n u e d )

Var i ab l e / Va l ue Frequency Percent

Did Student  Attend Reservat ion H e a d s t a r t ?*3

No 172 85.6
Yes 29 14.4
Total 2 0 1 1 0 0 . 0

Number of Years in Preschool

One 29 14.4
Two ■J> Z 15.9
Three 1 . 5
Missing Data 159 69.2
Total 2 0 1 1 0 0 . 0

a- - i - r  equenci  es using o r i g i n a l  values.  
^- - Frequenc i es  using recoded values.
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programs. These dat a ,  however,  were not very v a l i d  since they were 

based p r i m a r i l y  on Head S t a r t  - f i l es .  That i s ,  the i n format i on was not  

s e l f - d i s c l o s e d  and was most l i k e l y  under -  r e p r e s e n t a t i v e  of Indian  

students '  preschool  a c t i v i t i e s .  For i nst ance,  i t  was known tha t  many 

of the non- r eser va t i on / non- co l ony  Indians p a r t i c i p a t e d  in the Reno 

Head S t a r t  program; however,  access to those records was denied.

Summary. Most v a r i a b l e s  concerning the personal  and f a m i l i a l  

background c h a r a c t e r i s t i c s  were,  by t h e i r  na t ure ,  nominal  

measurements.  That i s ,  t h e i r  i n format ion could only have been 

c a t egor i zed .  Four of the twenty-one background c h a r a c t e r i s t i c s  

measured were i n t e r v a l  scale v a r i ab l e s  and tested using the t_-test  

s t a t i s t i c .  These r e s u l t s  i nd i ca t ed  t ha t  Indian students came from 

s i g n i f i c a n t l y  lower socioeconomic (or income) f a m i l i e s  and were 

s l i g h t l y  older  than t h e i r  classmates,  but t ha t  t here  were no 

s t a t i s t i c a l  d i f f e r e n c e s  in terms of the number of months students were 

enro l l ed  f or  e i t h e r  1982-83 or 1983-84.

Crosst abul a t i ons  of the other  seventeen background v a r i a b l e s  were 

made by e t h n i c i t y ,  and the chi - square  s t a t i s t i c  was used to determine  

i f  Indian and non- Indian d i f f e r en c e s  were s t a t i s t i c a l l y  s i g n i f i c a n t .  

These r e s u l t s  ge n e r a l l y  ind i ca t ed  t ha t  Indian students were not 

s i g n i f i c a n t l y  d i f f e r e n t  from non- Indian students on nine (or 45’/.) of 

the v a r i a b l e s :  number of males and females in the sample; mother 's

s ta tus  to the student ;  f a t h e r ' s  s t a t us  to the student ;  whether the  

s t u de n t ' s  mother was l i v i n g ;  whether the s t udent ' s  mother was working;  

whether the student  had had a change of schools;  whether an emergency
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contact  person was l i s t e d  at the school ;  and the number of cont inuous  

months in the Washoe County School D i s t r i c t  for  both the 1932-83 and 

1983-84 school years.  In c o n t r a s t ,  they were s i g n i f i c a n t l y  d i f f e r e n t  

on eleven (557.) of the twenty v a r i a b l e s :  median f ami l y  income;

p a r t i c i p a t i o n  in the f edera l  lunch program; the number of parents  

employed; whether the s t udent ' s  f a t he r  was employed; the number of 

parents absent  from the home; whether the s t u de n t ' s  f a t h e r  was l i v i n g ;  

whether a home telephone number was l i s t e d  wi th the school ' s  o f f i c e ;  

the s t u de n t ' s  residence;  whether an emergency telephone number was 

l i s t e d  wi th the school o f f i c e ;  the s t ud en t ' s  age; and the student  s 

b i r t h p l a c e .

School Environment and Learning Context  Char act e r i s t i c s

Al though many researchers  have studied the i n f l uences  of the 

s t ud e n t ' s  school environment and l earn i ng  content  c h a r a c t e r i s t i cs , 

most have supported the conclusions made by Coleman et  a l .  (1966) t ha t  

such f a c t o r s  were not p r e d i c t i v e  of educat ional  success,  despi te  

measurable d i f f e r e n c e s  t ha t  ex i s ted  between ethnic  and other  groups.  

Such empi r i ca l  r e s u l t s ,  however,  would seem t h e o r e t i c a l l y  r i d i c u l o u s .

In other  words,  the l o g i c a l  deduct ion from the conclusion drawn by 

Coleman et  a l .  would be t hat  the school system has no e f f e c t  (or at 

l eas t  no intended e f f e c t )  on students.  Conversely,  as Stockard and 

Mayberry (1937) have shown, numerous studies have shown that  schools 

do make a d i f f e r e n c e .  There fore ,  analyses of school environment and 

l ea rn i ng  context  c h a r a c t e r i s t i c s  were made so as to event ua l l y  analyze  

t h e i r  a b i l i t y  to expla in  educat ional  success.
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Unl i ke  Coleman et  a l . , Rut t er  and h i s  assoc i a t es  ( 1979) found t ha t  

a number of school envi ronment  and l e a r n i ng  context  v a r i a b l e s  were 

important  in e x p l a i n i n g  school success,  and concluded t ha t  a school ' s  

ethos was one of the most important  f a c t o r s .  C o n t r i bu t i n g  causes 

i ncluded the sch oo l ' s  median f a mi l y  income, the schoo l ' s  physical  

f a c i l i t i e s ,  the teachers  and s t a f f ,  and some e s p r i t  de corps t h a t  

r e su l t ed  from the i n t e r a c t i o n  of these and other  more a t t i t u d i n a l  

c h a r a c t e r i s t i c s .  That i s ,  some schools developed a good r ep u t a t i o n  

and ot hers  a bad r e p u t a t i o n ,  which could have been concept ua l i zed  in 

par t  by a school ' s  socioeconomic s t a t u s ,  and t h i s  r ep u t a t i on  led to 

s e l f - f u l f i l l i n g  prophesies on the par t  of the s t udent s ,  t eachers ,  

s t a f f ,  and community.

School socioeconomic stat us  c h a r a c t e r i s t i c s . One measure of the 

school ' s  ethos has been the school ' s  socioeconomic s t a t us  (SES).  As 

such, t h i s  study measured the school ' s  SES by c a l c u l a t i n g  the schoo l ' s  

median f a mi l y  income. Such a measure was der ived by summing each 

s t u de n t ' s  median f a m i l y  income and d i v i d i n g  by the number of s tudents  

in the study group from t h a t  school .

Table 25 and Figure 22 present  the f requency d i s t r i b u t i o n s  and 

s t a t i s t i c s  concerning the school ' s  median f ami l y  income. I t  was found 

t hat  the d i s t r i b u t i o n  f o r  schools at tended by Indian students were 

more p o s i t i v e l y  skewed, whi l e  the d i s t r i b u t i o n  of schoo l ' s  median 

income of non- I ndi an students approached a normal d i s t r i b u t i o n .  Other  

s t a t i s t i c a l  r e s u l t s  (Table 25) also demonstrated t h i s .  The t_- test  of 

means i n d i ca t ed  t ha t  Indian students at tended schools wi th mean f a mi l y
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Tabl e 25. S c h o o l ' s  Median Fami l y  Income

Value Indians Non- Indians Value Indians Non- Indians
t f f f t t

16,320 1 3 24,105 0
17,138 5 4 2 4 ,268 1 i
17,130 \j 0 24,384 2 11
1 *7 777A / ■ -J ! * 2 1 2 4 ,676 L 9
17,413 8 4 24,934 1 9
18,050 8 5 2 j ■ 6 j 6 5 8
16,100 44 6 25,748 >j 9

18,934 Z 6 j i!vu 0 7

19,290 2 4 u i £3 / 2 1 1
19 , u 14 9 11 26.434 0 0'j
19,334 3 6 2 u , u 2 3 2 10
20,630 24 7 2 6 , 6 7 7 1 1
20,936 "7 *7 7 27.611 I
21 ,639 12 12 - 7 7 r, 6 / ,1 u 1 •j
22,053 1 3 28 . 2  9 5 0
22.993 7 11 29.332 2 i :
23,210 4 11 3 0 .02 i 0
L , 0 9 j u  / 32.310 i. 10
23,549 0  3 32.899  

3 5 . 7 : u 
Tot a l

o

201
i

'• c- c 

jtdncc*.f 'j
Mean Men i ar. Mode & 5 'y 1 C C 1 u n

I ndians $ 20 , 70 0 . 3 3 $ 2 U , 6 j  0 ,, 0 0 f i 8 , 100 . 00 1 I  . 9 /  O . J  t.f

Non- Indians $ 24 , 016 , 77 t 24,334 . 00 f 2 1 , & 6 9 . i j 0 £ ■_> < d  -J 1 . '"*• iL

t -  r a 11 o = 1 0 . 4 4 o 7 . 0 01

5- - F i g u r e s  based upon r e s i d e n t i a l  median census incomes.
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incomes ($20,700)  s t a t i s t i c a l l y  s i g n i f i c a n t l y  below schools at tended  

by non- Indian students ( $24 , 017 ) .  The median d i f f e r e n c e s  were even 

g r e a t er .  One-hal f  of the Indian students at tended schools wi th median 

f ami l y  incomes of $20,630 or l ess ,  whi le  over one- ha l f  of the 

non- Indian students at tended schools wi th median f ami l y  incomes over 

$24,384.

Another c h a r a c t e r i s t i c  t ha t  of ten  a f f e c t e d  the status  of a 

p a r t i c u l a r  school has been the school ' s  enrol lment  s i ze .  Table 26 

i nd i c a t e s  the study group's enrol lments by s c h o o l , 25 for  those schools 

s t i l l  represented in the study.  In analyz ing these r e s u l t s ,  the  

discussion concerning sampling in Chapter 2 must be r e c a l l e d .  F i r s t ,  

the Indian sample had been a d e l i b e r a t e  1007. sampl ing of the Indian  

student  popul a t i on ,  whi l e  only a 37. s t r a t i f i e d  sample of the 

non- Indian populat ion was made. Second, the t rans i ency  r a t e  in the 

Washoe County School D i s t r i c t  was unusual ly  high in most schools for  

a l l  students.  Th i rd ,  whi le  the d i s t r i c t  elementary school Indian  

populat ion was about 37., most of the Indian students at tended one of 

only several  schools.  To demonstrate,  in School Number 28 the Indian  

populat ion accounted f or  857. (see Appendix A, Table A -1)  of the t o t a l  

school enro l l ment ,  whi l e  in School Number 3 and School Number 33,  

I ndian students made up 137. and 77., r e s p e c t i v e l y ,  of the student  

body. As a r e s u l t ,  these three schools alone accounted f o r  457. of the 

t o t a l  e lementary school Indian popul a t i on.  A d d i t i o n a l l y ,  the decis ion  

was made to r e s t r i c t  t h i s  study to students who attended school in the 

Washoe County School D i s t r i c t  dur ing both the 1982-83 and 1983-84
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Table 26. School  E n r o l l m e n t s

Enrol  1ment 
Size

Indians
f

Non- Indi  ans 
f

Enrol  1ment 
Size

Indians
f

Non- Indi  ans 
f

57 2 1 414 0 4
134 44 6 415 6 7
148 0 1 425 nxl 9
188 8 4 426 4 11
200 1 *7 430 5 14
273 0 7 434 3.3. 7
2 8 o 2 4 437 3 11
285 0 1 438 0 5
315 4 6 449 L. 10
7 7 7  •J« O ■-> '’tX_ 5 460 1 7
335 ■jf 9 476 8 5
350 1 11 493 1 9
363 0 r 528 3 6

376 xl 1 1 539 i 11
380 J 8 558 24 7
381 o T 583 0 4
387 ■->X. 11 600 9 11

406 4 9 660 1 __5_
410 9 1 0 Total 2 0 1 258

Mean Median Mode Standard Dev ia t ion

Indians 7TC
/  J 430 134 160

Non-1nd ians 415 425 430 104

t - r a t i o = 3.08 p < . 0 1
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school years .  I t  was not s u r p r i s i n g ,  t h e r e f o r e ,  t ha t  a p par en t l y  

s i z a b l e  d i f f e r e n c e s  in the school enrol l ment  f requency d i s t r i b u t i o n  

(Table 26) were found,  and t ha t  they i n d i c a t e d  t ha t  cons i der ab l y  more 

Indian students than non- Indian students were sampled at  School Number 

3,  School Number 28,  and School Number 33.

The r e s u l t s  of the d e s c r i p t i v e  analyses i n d i ca t ed  t h a t  Ind ian  

students at tended schools t ha t  had mean enro l l ment s  of 375 s t udent s .  

The modal f r equenc i es  and standard d e v i a t i o n  i n d i c a t e d ,  on the other  

hand, t ha t  most Indian students did not a t t end schools wi th mean 

e nr o l l ment s ,  but r a t h e r  at tended e i t h e r  much smal ler  schools ( i . e . ,  

enrol lment  of 134 students)  or much l a r g e r  schools ( i . e . ,  enro l l ments  

of 434 and 588 s t u d e n t s ) .  At the same t i me ,  the median enrol lment  

si ze  was p r a c t i c a l l y  the same for  both Indian (median = 430) and 

non- I nd i an  (median = 425) students.  These r e s u l t s ,  t hen,  i nd i ca t ed  

t ha t  Indian students p r i m a r i l y  at tended one of only a few schools,  

which covered the spectrum from very low enrol lment  (School Number 

2 8 ) ,  to near average enrol lment  (School Number 3 ) ,  to q u i t e  a l a rge  

enrol lment  (School Number 33 ) .  In c o n t r a s t ,  the d i s t r i b u t i o n  f o r  

non- I ndi an student  enrol lment  s i zes  was much more normal ly  

d i s t r i b u t e d ,  wi th a mean enrol lment  s i ze  of 415 students.  A t e s t  of 

mean d i f f e r e n c e s  (Table 26) f u r t h e r  suggested t ha t  Indian students  

at tended schools wi th s i g n i f i c a n t l y  smal l er  average enrol lment s  than 

non- I ndi an s t udent s .  A major i m p l i c a t i o n  of these r e s u l t s  was t ha t  

f u r t h e r  analyses of school envi ronment  and l e a r n i ng  context
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c h a r a c t e r i s t i c s  in the Washoe County School D i s t r i c t  would have to 

cont ro l  f o r  enro l l ment  s i ce .

T h e o r e t i c a l l y ,  as wel l  as r e a l i s t i c a l l y ,  the age,  number of 

improvements made, s i c e ,  and t o t a l  cost  of const ruc t i ng  the school ' s  

f a c i l i t i e s  should have a l l  i n f l uenced the school ' s  socioeconomic 

st a t us  or ethos.  The r e s u l t s  (Table 27) demonstrated t ha t  Indian  

students did not at tend schools tha t  were s t a t i s t i c a l l y  s i g n i f i c a n t l y  

newer or o l der  than those at tended by non- Indian s tudents .  The mean 

age f o r  schools in the Washoe County School D i s t r i c t  was t w e n t y - t h r e e  

years.  Al though the standard d e v i a t i on  was gr e a t e r  for  non- I nd i an  

st udent s ,  t h i s  simply showed that  they were more l i k e l y  than Indian  

students to at t end the o l dest  (72 years old)  and the newest ( t h r e e  to 

four  years old)  schools.

Al though i n i t i a l  analyses of other  school c h a r a c t e r i s t i c s  (see 

Appendix A f or  d e s c r i p t i v e  s t a t i s t i c s )  i n d i ca t ed  t ha t  t here  were no 

s t a t i s t i c a l  d i f f e r e n c e s  between Indian and non- Indian students in 

terms of other  school environment and l earn i ng  context  c h a r a c t e r i s t i c s  

at  the schools they a t tended,  when such f a c t o r s  were c o n t r o l l e d  f or  by 

e nr o l l ment ,  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were found.  That  

i s ,  the r e s u l t s  (Table 2B) demonstrated t ha t  Indian students at tended  

schools t hat  had had s t a t i s t i c a l l y  s i g n i f i c a n t l y  more improvements 

made, had more classrooms and t o t a l  square foot age ,  and had l a r g e r  

school s i t e s  per student  than non- Indian students.  Al though not  

s t a t i s t i c a l l y  g r e a t e r ,  the schools at tended by Indian students also 

had higher  t o t a l  const ruc t i on  costs per student .  I t  was noted,
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Tabl e 27.  fiqe ot  School  ( i n  Years)

Years
Indians  

•f

Non- 
Indi  ans 

f Years
Indians

■f

Non-
Indians

•f

7 0 4 27 18 24
4 9 36 28 33 7

1 2 44 6 29 7 n cr

IB 0 1 30 0 8

19 5 16 7 7•j o 8 6

2 0 19 48 34 0 1
r> ix. i 24 7 35 X. 4
O "■jL X. 5 4 36 1 2

L. 1 o 49 7 7
24 6 7 60 8 4

0 5 72 1 7
26 6 2 0 Total 2 0 1 258

Mean Median Mod e Standard Devi at ion

Indi  an5 23.4 2 1 . 0 1 2 . 0 1 1 . 6

Non- Indians 2 3 . S 24.0 2 0 . 0 13.3

t - r a t i  o — O , j P = n . s .
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Table 28: Mean Compar i sons of  I nd i an  and Non - I nd i an
S t uden t s  For School  Env i r onment  and Lea r n i ng

Con t ex t  C h a r a c t e r i s t i c s  F'er S tudent

Var i ab l e
Name3

I ndian
Mean

Non- Indian
Mean t - r a t i  o

Number of School  
Improvements 0.0130 0.0108 - 3 . 7 8 * * *

Number of Classrooms 
in School 0 .0534 0.0466 - 4 . 6 6 * * *

Total  Square Footage 
of School 89.6575 80.0615 — 3. 9 8 * * *

School S i t e  Acreage Size 0.0331 0.0181 - 5 . 9 0 * * *

Total  Cost of School  
Construct ion 1583.88 1438.87 - 1 . 4 3

* -  - p < . 0 5 * * - - p <.01 * * * -  -  p < . 0 01
a- -Due to the l a rge  d i f f e r en c e s  in school enr o l l ment ,  va r i a b l e s  

were c o n t ro l l e d  by d i v i d i n g  measures by the schoo l ' s  enrol lment  
to obtain per student  values.
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however,  t ha t  most of the mean d i f f e r e n c e s  were not ne c e s s a r i l y  

s u b s t a n t i v e l y  l a r ge .

In l oo t i ng  at the number of improvements made to school  

f a c i l i t i e s ,  which included things l i k e  b u i l d i ng  a d d i t i o n s ,  c a r p e t i n g ,  

and f a c i l i t y  r e p a i r s  or upgrading,  i t  was found t ha t  13 improvements 

per 1000 students (or .013 improvements per student )  had been made at  

schools at tended by Indian students and approximately  11 improvements 

per 1 0 0 0  students (or . 0 1 1 ) had been made at  schools most of ten  

at tended by non- Indian students.  Al though the schools e x h i b i t e d  

considerable  var i ance in the number of improvements made ( 0 - 9 ) ,  such 

improvements were apparent l y  appropr i a t e  to the school ' s  enrol lment  

s i z e  as much as anything e l se .

Whi le the observed number of classrooms per student  was 

s u b s t an t i v e l y  s i m i l a r ,  wi th one room f or  every twenty students (or .05 

classrooms per s t u d e n t ) ,  the t o t a l  square footage per student  was 

su b s t a n t i v e l y  d i f f e r e n t .  On the average,  the square footage of 

schools at tended by Indian students (89 .66  square f e e t )  was more than 

8. 5  square f ee t  per student  l a r ge r  than schools at tended by non- Indian  

students (80.06 square f e e t ) .  Hence, the r e s u l t s  (Table 28) i nd i ca t ed  

tha t  Indian students at tended s i g n i f i c a n t l y  l a r g e r  schools,  

p a r t i c u l a r l y  when comparing t o t a l  square footage per student .

The r e s u l t s  also demonstrated (Table 28) t h a t  Indian students  

at tended schools wi th s u b s t a n t i v e l y  l a r g e r  school s i t es  per s tudent .

On the average,  schools most of ten at tended by Indian students had a 

l i t t l e  more than three  acres per 100 students (or .0331 acres per
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s t u d e n t ) ,  whi l e  those schools most l i k e l y  at tended by non- Indian  

students had l ess than two acres per 1 0 0  students (or .0181 acres per 

s t u d e n t ) .  That i s ,  schools at tended by Indian students were on the 

average one acre l a r g e r  per hundred students than schools most l i k e l y  

at tended by non- I ndi an st udent s .  These s u b s t a n t i v e l y  and 

s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  in school  s i t e  acreage between 

I ndian and non- I ndi an students were f u r t h e r  a mp l i f i e d  by other  

d e s c r i p t i v e  r e s u l t s .  That i s ,  i t  was observed (Appendix D) t ha t  the  

modal school  s i t e  f o r  schools most l i k e l y  at tended by Indian students  

was 12.5 acres,  in comparison to 10 acres f o r  schools most l i k e l y  

at tended by non- I ndi an students.

The l a s t  school  c h a r a c t e r i s t i c  f o r  which data were c o l l e c t e d  was 

the t o t a l  cost  of school c o n s t r u c t i o n .  The range for  t h i s  v a r i a b l e  

was tremendously l a r ge ,  wi th the lowest  t o t a l  cost ($39,743)  almost  

1.9 m i l l i o n  d o l l a r s  below the h i ghest  expendi ture  ( $ 1 , 93 3 , 4 0 0 ) .  The 

school ' s  age,  enrol lment  s i z e ,  number of classrooms and improvements,  

and t o t a l  square footage were a l l  f a c t o r s  t h a t  in f luenced the t o t a l  

cost of con s t r u c t i o n .  A simple comparison of the mean cost per 

student  i nd i ca t ed  subst ant i ve  d i f f e r e n c e s  between Indian and 

non- I nd i an  students (Table 28 ) .  I t  was found t h a t ,  on the average,

$145 per student  more had been spent  on school const ruct i on costs at  

school 5  most l i k e l y  at tended by I ndian students than at schools 

at tended by non- Indian students.  However,  the t_-test  r e s u l t s  (Table  

28) i nd i c a t e d  t ha t  t h i s  observed d i f f e r e n c e  in t o t a l  school costs per 

student  was not s t a t i s t i c a l l y  s i g n i f i c a n t .
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In summary, the r e s u l t s  found t ha t  Indian students at tended  

schools wi th s i g n i f i c a n t l y  lower median f a m i l y  incomes and school  

enr o l l ment s ,  but s i m i l a r l y  aged schools.  This considerable  v a r i a t i o n  

in school enro l l ment  s i zes  made i t  necessary to cont rol  for  enrol lment  

s i z e  in f u r t h e r  analyses of school envi ronment  and l ea r n i ng  context  

c h a r a c t e r i s t i c s .  Once school enrol lment  was c o n t r o l l e d ,  i t  was found 

t ha t  Indian students were s t a t i s t i c a l l y  s i g n i f i c a n t l y  more l i k e l y  to 

at tend schools wi th more improvements made, more classrooms,  g rea t e r  

square f oot age ,  and l a r g e r  school s i t e s  per student  than f or  schools  

at tended by t h e i r  classmates.

L i b r a r y  c h a r a c t e r i s t i c s . No other  known s tud i es  have made as many 

m u l t i p l e  measurements of l i b r a r y  c h a r a c t e r i s t i c s  as the cur rent  

research.  Data were analyzed on t h i r t y - o n e  d i f f e r e n t  v a r i a b l e s  

concerning the school ' s  l i b r a r y  envi ronment  and l earn i ng  cont ext ,  Al l  

of these data consisted of i n t e r v a l  data ,  but many of them also had 

d i s t r i b u t i o n s  wi th very l a rge  var i ances which made i n i t i a l  analyses  

d i f f i c u l t .  However,  once these v a r i a b l e s  were c o n t ro l l e d  for  by the 

school ' s  enro l l ment  s i z e ,  d i s t r i b u t i o n s  and var i ances became 

s t a b i l i z e d  and t_- tests could then be used to t es t  for  Indian and 

non- Indian student  d i f f e r e n c e s .

Table 29 shows the mean values per student  f o r  both Indian and 

non- I ndi an st udent s ,  and the r e s u l t s  of the t_- tests of the mean 

d i f f e r e n c e s .  The t_-test  r e s u l t s  found t ha t  the two groups of students  

were s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  on t w e n t y - f i v e  of the  

t h i r t y - o n e  (817.) l i b r a r y  school envi ronment  and l earn i ng  context
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Table 29: Mean Comparisons of Indian and Non- Indian
Students For L i b r a r y  School Environment and Learning  

Context  C h a r a c t e r i s t i c s  F'er Student

Vari  able  
N a m e a

Indian
Mean

Non- Indi  an 
Mean t - r a t i  o

Number of Encyclopedia  
Sets in Classrooms 0.0177 0.0173 _  7  i  

.  o  u

Number of Encyclopedia  
Sets in L i b r a r y 0.0183 0.0124 — 3. 8  B * * *

Number of Encyclopedia  
Sets Missing Volumes 0.0084 0.0049 - 2 . 0 7 *

Total  Number of 
Encyclopedi  a 
Sets in 1983 0.0132 0.0176 4. / I  *  *  *

Total  Number of 
Encyclopedia  
Sets in 1984 0.0158 0 . 0 2 0 2 4. 1 0 * * *

Percentage of Books 
Added (1983-84) 0.0154 0.0133 - 1 . 6 0

Percentage of Books 
Discarded (1983-84) 0. 0 0 3 9 0.0092 . 23

Percentage of Books 
Lost (1983-84) 0 .0018 0 .  0 014 -  4 .  2  7 * *  *

Total  L i b r ar y  Books 
in 1983 19.6968 15.8621 — 5 . 5 5 * * *

Number of Minutes L i b r a r y  
i s  Open Before School 0.0156 0.0320 4 . 6 6 * * *

Number of Minutes L i b r a r y  
i s  Open During Lunch 0.0793 0.0490 — 4. 9 6 * * *

Number of Minutes L i b r a r y  
i s  Open Af ter  School 0.0434 0.0355 - 1 . 9 0

Number of F i l m s t r i p s 2.2099 1.7495 - 8 . 4 2 * * *
Number of Audio Tapes 1.4242 1.2457 - 3 . 0 0 * *
Number of Audio Recordings 0.4803 0.3370 - 5 . 0 8 * * *

* - - p < .0  5 * * — p<.01 * * * - - p < . 0 0 1  
a- -Due to the l arge d i f f e r en c e s  in school enrol  1 ment , var i  ables

were c o n t r o l l ed  by d i v i d i ng  measures by the school s enrol lment
to obtain per student values.
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Tab l e  29:  ( c o n t i n u e d )

Var l ab l e  
Name3

Indian
Mean

Non- Indi  an 
Mean t - r a t i  o

Number of Video Tapes 0 . 0013 0.0004 - 4 . 1 4 * * *
Number of Sof tware Programs 0.0296 0.0372 .84
Number of S l ides 0.7414 0.6282 - 2 . 5 9 * *
Number of Transparencies 0.4295 0.5153 1.27
Number of I n s t r u c t i o n a l  K i t s 0.1650 0.1408 - 2 . 1 9 *
Number of Fi lm Loops 0.0484 0.0315 - 2 . 9 8 * *
Number of Globes 0.0058 0.0099 3 . 1 6 * *
Number of Models 0.0325 0.0162 — 7 . 6 6  * * *
Number of Audio Visual

M a t e r i a l s b.5322 4.6963 - 5 . 0 4 * * *
Number of Magazine

Subscr ipt ions 0 . 025 0 0.0178 - 5 .  13 * * *
Number of Cert  i f i ed

L i b r a r i a n s 0 . 0 0 0 0 0 . 0 0 01 2. j  3 * *
Number of Paid

L i b r a r y  Aides 0 . 0 0 0 2 0 . 0 0 0 0 — 3 . 6 8 * * *
Number of L i b r a r y

Assi s tants 0.0034 0.0024 - 5 . 7 1 * * *
Average Dai l y  Number

of Student  L i b r a r y  Aides 0 . 0 0 2 2 0.0039 ■ 81 * * *
Weekly Average C i r c u l a t i o n 1.6901 1.5226 - 3 . 0 7 * *
Weekly Average Student  Use 1.2695 0.8762 - 3 . 5 4 * * *

■» —  p< . 05 * *  —  p< . 01 * * * - - p < . 0 0 1
a- -Due to the l arge  di -f f erences in school enro l l ment ,  v a r i a b l e s  

were c o n t r o l l ed  by d i v i d i ng  measures by the school ' s  enrol lment  
to obtain per student  values.
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c h a r a c t e r i s t i c s  per s t udent .  Of t hese ,  n ineteen (767.) had negat i ve  

t j - r a t i o s ,  which meant t ha t  Indian students had a s t a t i s t i c a l  advantage  

in those f a c t o r s .  In looking at  the s ix  v a r i a b l e s  for  which Indian  

and non- Indian students were not s t a t i s t i c a l l y  d i f f e r e n t ,  Indian  

students also tended to have the advantage on t hree  of the f a c t o r s :  

number of encyclopedia sets  in classrooms,  percentage of books added,  

and the number of  minutes the l i b r a r y  was open a f t e r  school ;  and 

non- Indian students had the advantage on the other  t hree  v a r i a b l e s :  

percentage of books d i scarded,  number of sof tware  programs,  and number 

of t r ansparenc i es .

The r e s u l t s  (Table 29) i nd i c a t e d  t ha t  Indian students tended to 

at tend schools t h a t  had s t a t i s t i c a l l y  s i g n i f i c a n t l y  more of the  

f o l l o w i n g  l i b r a r y  c h a r a c t e r i s t i c s  per student  than schools t y p i c a l l y  

at tended by non- I ndi an students:

1) Number of encyclopedia  sets in the l i b r a r y
2) Number of encyclopedia  sets missing volumes
3) Percentage of books l o s t  in 1983-84
4) Total  l i b r a r y  books in 1982-83
5) Number of minutes the l i b r a r y  was open dur ing lunch
6 ) Number of f i l m s t r i p s
7) Number of audio tapes
8 ) Number of audio recordings
9) Number of video tapes

1 0 ) Number of s i i  des
1 1 ) Number of i n s t r u c t i o n a l  k i t s
! 2 ) Number of f i l m  loops
13) Number of models
14) Number of a u d i o / v i s u a l  m a t e r i a l s
15) Number of magazine s ubscr i p t i ons
16) Number of paid l i b r a r y  aides
17) Number of l i b r a r y  a s s i s t an t s
18) Weekly average c i r c u l a t i o n  of l i b r a r y  books
19) Weekly average student  use of l i b r a r y
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In c o n t r a s t ,  schools more l i k e l y  at tended by non- Indian students had 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  more of the f o l l ow i n g  l i b r a r y  

c h a r a c t e r i s t i c s :

1) Total  number of encyclopedia sets in 1982-83
2) Total  number of encyclopedia sets in 1983-84
3) Number of minutes the l i b r a r y  was open bef ore  school
4) Number of globes
5) Number of c e r t i f i e d  l i b r a r i a n s
6 ) Average d a i l y  number of student  l i b r a r y  aides

However,  some of these d i f f e r en c e s  were not n e c e s s a r i l y  s u b s t an t i v e l y  

l a r g e .  For example,  i t  was not too impor tant  to know t ha t  schools 

most l i k e l y  at tended by Indian students had nine more video tapes f o r  

every 10,000 students (or .0009 per student  more) or twelve more 

s l i d e s  f o r  every 1 0 0  students (or . 1 2  per student  more) than schools 

more of ten at tended by non- Indian students.

The observat ions  t ha t  Indian students tended to go to schools wi th  

more books per student  and wi th a l i b r a r y  t ha t  was open longer  per 

student  over the lunch hour,  and t ha t  schools most of ten at tended by 

non- Indian students were open longer (per student )  before school ,  were 

the most s u b s t an t i v e l y  i n t e r e s t i n g  r e s u l t s .  More s p e c i f i c a l l y ,  i t  was 

found t h a t  Indian students at tended schools t ha t  had near l y  four  more 

l i b r a r y  books per s t udent ,  and that  the l i b r a r i e s  at  these schools 

were open t hree  minutes per student  more dur ing the lunch hour than at  

other  schools.  In c o n t ra s t ,  the l i b r a r i e s  of schools less l i k e l y  to 

be at tended by Indian students were open two minutes per student  

longer  before school began. Accordingly ,  near l y  one- ha l f  of the 

non- I ndi an s tudents ,  in comparison to l ess than one- f our t h  of the 

I ndian s tudents ,  at tended schools wi th l i b r a r i e s  open before school .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



177

In c o n t r a s t ,  over t h r e e - f o u r t h s  of the schools at tended by Indian  

students were open dur ing lunch,  but less than one- ha l f  of the schools  

non- Indian students were l i k e l y  to at tend were open over the lunch 

per iod when students would have been less l i k e l y  to use the 

l i b r a r y . 2  ̂ i t  was also noted t h a t  the weekly average c i r c u l a t i o n  of 

books and the student  use of the l i b r a r y  were s u b s t a n t i a l l y  g r ea t e r  at  

schools most l i k e l y  at tended by Indian students.  Th i s ,  however,  was 

to be expected in l i g h t  of the r e s u l t s  t ha t  i nd i ca t ed  t her e  were more 

books in the l i b r a r y  and t ha t  i t  was open longer  over the lunch hour.

Some other  i n t e r e s t i n g  r e s u l t s  concerned l i b r a r y  personnel .  

Although i t  was found (Table 29) t ha t  the mean number of personnel  was 

zero for  both Indian and non- Indian s tudents ,  the t_- rat ios were 

s t a t i s t i c a l l y  s i g n i f i c a n t .  Examinat ion of f requency data helped to 

c l a r i f y  t h i s  s i t u a t i o n .  F i r s t ,  i t  was found t ha t  Indian students did 

not go to schools t hat  had c e r t i f i e d  l i b r a r i a n s ,  which was 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  ( x 2 = 4 . 6 7 ,  p < .05)  l ess  than f or  

non- Indian students,  al though only 37. of the non- Indian students  

at tended schools wi th c e r t i f i e d  l i b r a r i a n s .  Conversely,  Indian  

students were s i g n i f i c a n t l y  more l i k e l y  to at tend schools wi th paid 

aides and other  l i b r a r y  a s s i s t an t s .  O v e r a l l ,  most school l i b r a r i e s  

did not have paid aides ( i . e . ,  937.) but very few students at tended a 

school wi th no type of l i b r a r y  a s s i s t a n t  (67.). Again the low 

f requenc i es  probably caused these r e s u l t s .  L a s t l y ,  wi th respect  to 

student  l i b r a r y  a ides,  f requency counts i nd i ca t ed  t ha t  s i g n i f i c a n t l y  

more (457.) of the non- Indian students than Indian students (327.) went
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to schools wi th one or more student  a ides.  Whi le i t  was -found that  

only 107. o-f the Indian student s ,  in comparison to 237. of the 

non- Indian students,  went to schools wi th t hree  or more student  a i des ,  

t h i s  may have been because they were also more l i k e l y  to go to smal ler  

schoo15. I t  was also i n t e r e s t i n g  t ha t  l i b r a r i e s  at  schools most 

l i k e l y  at tended by Indian students had s i g n i f i c a n t l y  more books 

checked out per week, al though the mean d i f f e r e n c e s  were not  

sub s t a n t i v e l y  l arge ( i . e . ,  only 17 more books per hundred s t udent s ) .

Student  and f a c u l t y  c h a r a c t e r i s t i c s . Table 30 presents the 

r e s u l t s  of the mean comparisons for  student  and f a c u l t y  d i f f e r e n c e s ,  

whi le  Table 31 presents the r e s u l t s  for  specia l  f a c u l t y  and s t a f f  

comparisons.  The r e s u l t s  concerning numbers of students and teachers  

( Table 30) i nd i cat ed  t ha t  seven of the s ix teen (447.) comparisons were 

s t a t i s t i c a l l y  s i g n i f i c a n t ,  and t ha t  non- Indian students at tended  

schools wi th more students and teachers ,  both by grade l e v e l  and f o r  

the school in general  (which was a l ready known).  The g r ea t es t  

d i f f e r e n c e s  were in the number of students by grade l e v e l .  That i s ,  

non- Indian students were s i g n i f i c a n t l y  more l i k e l y  to  at tend schools 

with more f i r s t ,  second,  t h i r d ,  and f our th  grade students.  Not 

s u r p r i s i n g l y ,  these schools also had s i g n i f i c a n t l y  more f i r s t  and 

t h i r d  grade teachers.  I n t e r e s t i n g l y ,  the student  teacher  r a t i o s  at  

a l l  schools were near l y  equal ,  yet  schools most l i k e l y  at tended by 

non- Indian students had s t a t i s t i c a l l y  more students,  but not  

s i g n i f i c a n t l y  more t eachers.
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Table 30:  Mean Compar i sons o-f I n d i a n  and Non - I nd i an
S t uden t s  For  Studen t  and F a c u l t y  School  Env i ronment

and Lea r n i ng  Contex t  C h a r a c t e r i s t i c s

Var i able 
Name

Indian
Mean

Non- Indian
Mean t - r a t i o

Number o-f Students in 
Ki ndergar ten 52.75 53.78 0. 56

Number of Students in 
F i r s t  Grade 62.04 69. 16 2 . 5 1 * *

Number of Students in  
Second Grade 53.42 59.89 2 . 8 5 * *

Number of Students in 
Thi rd Grade 51.44 58. 40 3. 7 6 * * *

Number of Students in  
Fourth Grade 52.05 57.44 2 . 6 9 * *

Number of Students in 
F i f t h  Grade 55. 15 53. 18 1.46

Number of Students in 
Sixth Grade 57.45 60.89 1.39

Total  Number of Students 3S9. 17 4 I S . 20 2. 15*
Number of Kindergar ten  

Teachers 1. 07 1.07 0 . 0 2
Number of F i r s t  Grade 

Teachers 2.51 2. 72 2 . 31 *
Number of Second Grade 

Teacher s i. a X . O 2.33 1 . 2 2

Number of Thi rd Grade 
Teachers 1. 85 2 . 1 2 4. 5 7 * * *

Number of Fourth Grade 
Teachers 2.09 2.15 0.93

Number of F i f t h  Grade 
Teachers 2 . 1 1 2 . 18 1.03

Number of Sixth Grade 
Teachers 2.18 2.26 0.90

Total  Number of Teachers 14.26 14.85 1.42

* — p <.0  5 * * - - p < . 0 1  * * * — p < .0  01
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Tab l e  31: Mean Compar i sons of  I n d i a n  and No n - I n d i a n  S t uden t s
For  S t uden t  and F a c u l t y  School  Env i r onment  and Lea r n i ng

Co n t e x t  C h a r a c t e r i s t i c s  Per Student

Oar i able  
Name3

Indian
Mean

Non- Indi  an 
Mean t -  r a t i o

Number of Kindergar ten  
Ai des/Assi  s tant s 0 . 0 0 0 2 0.0005 1 . 6 6

Number of F i r s t  Grade 
Ai des/Assi  stant s 0.0006 0.0006 0 . 18

Number of Second Grade 
Ai des/  Assi stants 0.0013 0 . 0 0 1 0 - 1 .  42

Number of Thi rd Grade 
Ai des/Assi  s t ants 0 . 0 0 0 2 0.0004 0. 93

Number of Fourth Grade 
Ai d es / Ass i s t a n t s 0 . 0 0  0  2 0 . 0 0 0 2 0 .24

Number of F i f t h  Grade 
Ai des/Assi  st ants 0 . 0 0 0 2 0.0003 1. 39

Total  Number of 
Ai des/Assi  s tant s 0. 0 0 0 5 0.0006 1.16

Number of Special  Educat ion  
Students,  Kindergar ten 0.0034 0.0139 2 . 6 9 * *

Number of Specia l  Educat ion  
Students,  F i r s t  Grade 0.0546 0.0344 - 5 . 0 1 * * *

Number of Specia l  Educat ion  
Students,  Second Grade 0.0958 0.0556 - 8 . 1 3 * * *

Number of Special  Educat ion  
Students,  Thi rd Grade 0.0911 0.0780 - 2 . 7 5 * *

Number of Special  Educat ion  
Students,  Fourth Grade 0.1024 0.0994 - 0 . 5 1

Number of Special  Educat ion  
Students,  F i f t h  Grade 0.0681 0.0811 2 . 2 9 *

Tota l  Number of Specia l  
Educat ion Students 0.0660 0.0616 - 1 . 3 9

* -  -  p < . 0 5 *•* —  p <.01 * * * — p< . 001
a- -Due to the l a r g e  d i f f e r e n c e s  in school enro l l ment ,  v a r i a b l es  

were c o n t r o l l e d  by d i v i d i n g  measures by the school ' s  enrol lment  
to obtain per student  values.
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Tab l e  31:  ( c on t i n u e d )

Var i ab l e Indian Non- Indian
Name3 Mean Mean t - r a t  i o

Number of ESL Students,
Kindergar ten 0 . 0 0 2 0 0.0038 0.83

Number of ESL Students,
F i r s t  Grade 0.0156 0.0164 0.18

Number of ESL Students,
Second Grade 0.0134 0.0171 1.03

Number of ESL Students,
Thi rd Grade 0.0092 0.0135 1.64

Number of ESL Students,
Fourth Grade 0.0090 0.0114 0. 85

Number of ESL Students,
F i f t h  Grade 0.0092 0.0125 1.24

Total  Number of ESL
Students 0.0095 0 . 0 1 2 1 1 . 0 0

Number of L i b r a r y /
Resource Teachers 0.004 1 0.0042 1 . .!> o

Number of Federal
Employees 0.0019 0.0007 - 7 . 4 4 * * *

Number of Counselors 0.00  IS 0 . 0 0 1 1 - 6 . 4 9 * * *
Total  S t a f f 0.0563 0.0493 - 7 . 4 9 * * *

* —  p< . 0 5  *■» — p< . 0 1  ■ » * *  —  p <  .  0 0 1

a— Due to the l a rge  d i f f e r en c e s  in school e nr o l l ment ,  v a r i a b l e s  
were c o n t r o l l e d  by d i v i d i ng  measures by the schoo l ' s  enrol lment  
to obtain per student  values.
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In regards to student  and f a c u l t y  c h a r a c t e r i s t i c s  (Table 31) 

concerning a i d e s / a s s i s t a n t s ,  specia l  educat ion teachers and students,  

Engl ish as a second language teachers and students,  1i b r a r y / r e s o u r c e  

t eachers ,  f edera l  employees,  counselors,  and t o t a l  s t a f f ,  Indian and 

non- Indian students at tended schools t ha t  were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t  in only e i ght  of t w e n t y - f i v e  f a c t or s  (32%).  

Although i t  was the Washoe County School D i s t r i c t ' s  p o l i c y  to 

consol i da t e  special  educat ion students by grade l eve l  throughout  the 

d i s t r i c t ,  the f ac t  t hat  Indian students tended to go to schools that  

had s t a t i s t i c a l l y  more specia l  educat ion students in the f i r s t ,  

second, t h i r d ,  and f i f t h  grades was unexpected.  This impl i ed one of 

two th ings:  there were s i g n i f i c a n t l y  more Indian students in special

educat ion or the d i s t r i c t  was s e l e c t i v e l y  conso l i da t i ng  specia l  

educat ion students at  those schools most l i k e l y  at tended by Indian  

students.

Despi te d e s c r i p t i v e  analyses (Table 31) that  i nd i ca t ed  l a rge  

d i f f e r e n c e s  in the number of resource teachers and f eder a l  employees 

f or  Indian and non- Indian students (Appendix D ) , when these  

d i f f e r en c e s  were held constant  by the school ' s  enrol lment  s i z e ,  the 

subs t an t i ve ,  al though not s t a t i s t i c a l ,  d i f f e r e n c e s  per student  did not  

e x i s t .  That i s ,  the d i f f e r e n c e s  in f eder a l  employees and counselors,  

whi le  s t a t i s t i c a l l y  s i g n i f i c a n t ,  were r e a l i s t i c a l l y  meaningless:  both

groups had fewer than one per hundred students.  In c o n t r a s t ,  the 

r e s u l t s  concerning t o t a l  s t a f f  were subs t a n t i v e l y  and s t a t i s t i c a l l y  

s i g n i f i c a n t ,  wi th Indian students a t tending schools wi th one more
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a d d i t i o n a l  s t a f f  person per one hundred students.  The r e s u l t s  (Table  

31) concerned wi th counselors in the Washoe County School D i s t r i c t ,  

which i nd i ca t ed  t ha t  t here  were n ear l y  two counselors f o r  every 1 0 0 0  

students (or .0019 per students)  at  schools most l i k e l y  at tended by 

Indian students and only one f o r  every 1000 students (or .0011 per 

student )  at  schools at tended more of ten by non- Indian s tudents ,  were 

somewhat s u r p r i s i n g ,  s ince i t  was commonly be l i eved by personnel  in 

the d i s t r i c t  t ha t  the opposi te  was t r u e .  However,  these f i g u r e s  were 

su b s t a n t i ve l y  meaningless,  as no school had a thousand students.

Table 32 presents the observed student  f requenc ies  in the study 

sample by grade l e v e l .  S t a t i s t i c a l  analyses i nd i ca t ed  that  

s i g n i f i c a n t  ethnic d i s t r i b u t i o n a l  d i f f e r e n c e s  did not e x i s t  by grade 

l eve l  in the study sample,  al though s t a t i s t i c a l  d i f f e r e n c e s  f or  the 

t o t a l  sample had been (Table 31) found.  Thus, no fewer Indian  

students than expected were included in the var ious grade l eve l  

samples of t h i s  study,  al though simple percentage d i f f e r en c e s  did 

occur.  This meant t ha t  the samples were comparable,  desp i t e  the l a rge  

t rans i ency  problem.  Nonetheless,  these r e s u l t s  ( i . e . ,  the observed 

d i f f e r e n c e s  in actual  numbers) underscored the necessi t y  to weight  the 

non- Indian sample so t h a t  advanced data analyses were not biased by 

these sampling d i f f e r e n c e s .

One f i n a l  note,  i t  was observed (Table 32) t ha t  about one percent  

of the sample had been r e t a i ned  a grade l e v e l .  Because the sample was 

r e s t r i c t e d  to students who had been in the d i s t r i c t ,  and received  

grades,  f o r  two consecut ive years ,  a l l  k indergar ten and f i r s t  grade
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Table 32.  Sample D i f f e r e n c e s  Between I n d i a n  and
No n - I nd i an  S tuden t s  by Grade Level

Vari  ab l e / Va l ue Indians Non- Indi  ans Total

Grade Level  

1st Grade f 2 4 6

’/. ( 1 . 0 ) ( 1.5) ( 1.3)

2nd Grade f n 61 93
7. ( 15 . 9 ) ( 23.6) ( 2 0 .3)

3rd Grade f ■? ”7o / 59 96
1. ( 18 . 4 ) ( 2 2 .9) ( 2 0 .9)

4th Grade i 41 43 84
■/. ( 2 0 .4) ( 16.7) ( 18 .3 )

5th Grade f 50 52 1 0 2

'• ( 24 .9 ) ( 2 0 . 1 ) ( 2 2 . 2 )

6 th Grade f 39 39 78
■/ ( 19 .4 ) ( 15 .1 ) ( 17.0)

Total 2 0 1 258 459

X2 = 7. B8 p = n. s .
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students should have been e l i mi na t ed  from the study.  The six f i r s t  

graders in t h i s  study,  t h e r e f o r e ,  represented students in the f i r s t  

grade both ye a r s — t ha t  i s ,  these students had been r e t a i n e d .  Although 

only one percent  of each group was r e t a i n e d ,  i t  has been noted t hat  

o n e - t h i r d  of the r e t a i ne d  students in the sample were in f a c t  Indian  

st udent s .

Summary. Data on e i ght y - one  school envi ronment  and l e a r n i ng  

context  v a r i a b l e s  were analyzed.  The r e s u l t s  of these analyses  

i n d i c a t e d  t h a t  Indian students tended to go to schools t ha t  were 

s i g n i f i c a n t l y  d i f f e r e n t  from schools most o f t en  at tended by non- Indian  

student s .  In regards to school f a c i l i t i e s ,  Indian students were more 

l i k e l y  to at t end schools t ha t  had s i g n i f i c a n t l y  lower median f am i l y  

incomes (which were also more p o s i t i v e l y  skewed),  lower e nr o l l ment s ,  

more improvements per s tudent ,  more rooms per student ,  more square 

footage per s tudent ,  and l a r g e r  school yards per student .  Because of 

the tremendous var i ances  in school s i z e s ,  i t  was c o n t r o l l e d  f o r  on 

most of the school environment and l ea r n i ng  context  v a r i a b l e s .  When 

c o n t r o l l e d  f o r  by enr o l l ment ,  the r e s u l t s  were much d i f f e r e n t .  For 

example,  analyses wi thout  c o n t r o l l i n g  f o r  enrol lment  found t ha t  Indian  

students  at tended schools wi th s i g n i f i c a n t l y  l ess square f oot age ,  

r a t h e r  than s i g n i f i c a n t l y  more square footage (per student )  when 

school  s i ze  was c o n t r o l l e d .  The l i b r a r i e s  at  those schools Indian  

students  were most l i k e l y  to at tend were also d i f f e r e n t  in t ha t  they  

had per student  s i g n i f i c a n t l y  more encyclopedia sets in t h e i r  

l i b r a r i e s ,  more encyclopedia sets missing volumes,  l a rger  percentages
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of books l o s t  in the 1983-84 school year ,  more t o t a l  books,  more 

f i l m s ,  audio r ecord i ngs ,  video tapes,  s l i d e s ,  i n s t r u c t i o n a l  k i t s ,  f i l m  

loops,  i n s t r u c t i o n a l  models,  t o t a l  audio v i sua l  m a t e r i a l s ,  more 

l i b r a r y  a ides and a s s i s t a n t s ,  g r ea t e r  l i b r a r y  c i r c u l a t i o n  and student  

use, and longer hours of operat ion over the lunch hour.  Conversely,  

these same schools had per student  s i g n i f i c a n t l y  fewer t o t a l  sets  of 

encyclopedia  sets  during both years of study,  fewer globes,  no 

c e r t i f i e d  l i b r a r i a n s ,  fewer student  l i b r a r y  a ides ,  and shor ter  hours 

f or  the l i b r a r y  to be open before school .  With regard to school s t a f f  

and student  body s t r u c t u r e ,  the schools most of ten at tended by Indian  

students had per student  s i g n i f i c a n t l y  more specia l  educat ion students  

in the f i r s t ,  second and t h i r d  grades,  more f eder a l  employees,  more 

counselors ,  and more t o t a l  s t a f f ;  al though not a l l  of these were 

s u b s t an t i v e l y  d i f f e r e n t .  O v e r a l l ,  then,  schools most l i k e l y  at tended  

by Indian students s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e d  from schools 

most l i k e l y  at tended by non- Indian students on f o r t y - s i x  of the  

e i ght y - one  (57'/.) v a r i ab l es .  Of these ,  the schools at tended by Indian  

students had the s t a t i s t i c a l  advantage on t went y - e i gh t  (617.) of the  

f o r t y - s i x  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s .  In co n t r a s t ,  the  

schools were not s t a t i s t i c a l l y  s i g n i f i c a n t  on t h i r t y - f i v e  (437.) of the 

e i ght y - one  v a r i a b l e s ,  but these schools at tended by Indian students  

had the advantage on only seven (207.) of t h i r t y - f i v e  nons i gn i f i can t  

d i f f e r e n c e s .  These r e s u l t s ,  t h e r e f o r e ,  suggested t ha t  s t a t i s t i c a l l y  

s i g n i f i c a n t  d i f f e r e n c e s  between schools most l i k e l y  at tended by Indian  

students and those most l i k e l y  at tended by non- Indian students did
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e x i s t  and that  Indian students tended to enjoy an advantage on a per  

student  basis (al though not on a per school b a s i s ) .

Conclusi  ons

The r e s u l t s  o-f the data analyses -from the f i r s t  cycle of the  

research p r o j ec t  presented in t h i s  chapter  have provided both 

d e s c r i p t i v e  and comparat ive c h a r a c t e r i s t i c s  of academic achievement in 

the Washoe County School D i s t r i c t  f or  Indian students and t h e i r  

classmates.  Data were i n d u c t i v e l y  c o l l e c t e d  on a v a r i e t y  of f a c t o r s ,  

some of which had not been pr ev i ous l y  studied in conjunct ion wi th  

educat ional  achievement,  and deduct i ve l y  gathered on v a r i a b l e s  that  

were i d e n t i f i e d  as p o t e n t i a l l y  important  to achievement in the 

l i t e r a t u r e .  Al l  data,  r egardless  of the data c o l l e c t i o n  procedures,  

were analyzed wi th u n i v a r i a t e  and b i v a r i a t e  d e s c r i p t i v e  and 

comparat ive s t a t i s t i c s .

Student C h a r a c t e r i s t i c s  of Educat ion

Discussion concerning the type and degree of r e l a t i o n s h i p  between 

student  c h a r a c t e r i s t i c s  w i l l  be discussed in Chapter 4,  as these  

r e s u l t s  were methodologica l l y  important  to the advanced data analyses  

of the second research cycle discussed in t ha t  chapter .  That i s ,  

al though such a discussion would c e r t a i n l y ,  at t h i s  p o i n t ,  more 

adequately answer the f i r s t  research quest ion concerning what student  

c h a r a c t e r i s t i c s  are r e l a t ed  to educat ion,  i t  w i l l  be both 

t h e o r e t i c a l l y  and e d i t o r i a l l y  more parsimonious to present  the  

c o r r e l a t e s  of educat ion in Chapter 4. Doing so e l i mi na t es  the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



188

pr esent a t i on  of redundant c o r r e l a t e s ;  t ha t  i s ,  r e p o r t i ng  two v a r i a b l e s  

that  c o r r e l a t e  wi th academic achievement t e s t  scores,  but also  

c o r r e l a t e  wi th each o t her .  Hence, the discussion in Chapter 4 w i l l  be 

l i m i t e d  to those v a r i a b l e s  t hat  were t h e o r e t i c a l l y  and/or  e m p i r i c a l l y  

c o r r e l a t e d  wi th t e s t  scores.

The r e s u l t s  presented in t h i s  chapter  have provided i n i t i a l  

evidence of which c h a r a c t e r i s t i c s  may or may not be r e l a t e d  to 

educat ional  achievement in the Washoe County School D i s t r i c t .  These 

r e s u l t s  have i nd i ca t ed  those v a r i a b l e s  for  which there  was very l i t t l e  

or no var i ance among students in the sample,  and presumably wi t h i n  the 

d i s t r i c t  p o p u l a t i o n .

Indian and Non- Indian D i f f e rences

In regards to academic achievement,  the empi r i ca l  evidence showed 

t hat  Indian students were achieving at  s t a t i s t i c a l l y  s i g n i f i c a n t l y  

lower l e v e l s  than t h e i r  classmates.  They were,  however,  r e l a t i v e l y  

successful  in comparison to na t i on a l  norms. The l a r g e s t  s i g n i f i c a n t  

d i f f e r e n c e s  in the ten measured areas of achievement tended to be 

found at  i nd i v i du a l  grade l e v e l s ,  al though such d i f f e r e n c e s  were 

minimal at  the t h i r d  and f our t h  grade l e v e l s .  As such, these r e s u l t s  

supported the acceptance of the f i r s t  research hypothesis:

H p  Standardized achievement t e s t  scores for  Indian students are 
s i g n i f i c a n t l y  lower than t es t  scores for  non- Indian students  
in the Washoe County School D i s t r i c t .

Analyses of c lass grades and other  c h a r a c t e r i s t i c s  of p r i o r  

achievement found t ha t  Indian students were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  l ess successful  than t h e i r  classmates in a l l  measured
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areas except  the number o-f days present  during the 1982-83 school  year  

and the number of days not e n r o l l e d  f o r  both the 1982-83 and 1983-84  

school years.  That i s ,  dur ing both years analysed,  Indian students  

achieved s i g n i f i c a n t l y  lower grade poi nt  averages and c l ass  grades in

a r i t h m e t i c ,  language,  r ead i ng ,  s c i e n c e / h e a l t h ,  soc i a l  s t u d i e s ,  and

s p e l l i n g .  Indian students were absent  s t a t i s t i c a l l y  s i g n i f i c a n t l y  

more days than non- I ndi an students both years ,  but were present  more 

days in 1982-83 and were s l i g h t l y  more l i k e l y  to have taken the

standardi zed achievement  t e s t s  in 1934; t ha t  i s ,  they were present

those days to t ake  them. Since e ighteen Qf the twenty-one (867.) 

measured p r i o r  achievement c h a r a c t e r i s t i c s  were s t a t i s t i c a l l y  

d i f f e r e n t  f o r  Indian students than t h e i r  c lassmates,  the second 

research hypothesis i s  accepted:

H2 : Class grades,  a t tendance,  and other  measures of previous
achievement are s i g n i f i c a n t l y  d i f f e r e n t  for  Indians and
non- I ndi ans  in the Washoe County School D i s t r i c t .

With respect  to teacher  e v a l u a t i o n s ,  Indian students were 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  only in terms of c i t i z e n s h i p  

grades f or  both 1982-83 and 1983-84.  However,  Indian students were 

s u b s t an t i v e l y  d i f f e r e n t  from t h e i r  classmates in terms of t h e i r  

p a r t i c i p a t i o n  in the g i f t e d  student  program and having been r e t a i n e d  

one or more t imes.  That i s ,  non- I ndi an students were more than twice  

as l i k e l y  to p a r t i c i p a t e  in the g i f t e d  student  program wh i l e ,  in 

c o n t r a s t ,  Indian students were more l i k e l y  to have been r e t a i n e d  one 

or more grades.  Whi le not as strong of evidence ex is ted concerning  

the t h i r d  research hypothesis  as for  the f i r s t  two hypotheses ( i . e . ,
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only 40'/. of the d i f f e r e n c e s  were s i g n i f i c a n t ) ,  the r e s u l t s  s t i l l  

tended to conf i rm the t h i r d  research hypothesis ( p a r t i c u l a r l y  wi th  

regard to c i t i z e n s h i p  grades) :

H3 : Teacher e v a l u a t i on s  are d i f f e r e n t  f o r  Indian and non- Indian  
students in the Washoe County School D i s t r i c t .

In analyz ing personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  of 

students in the Washoe County School D i s t r i c t ,  i t  was found t ha t  

Indian students were s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  from 

non- Indian students in terms of socioeconomic s t a t us  (as measured by 

both median f a m i l y  income and p a r t i c i p a t i o n  in the f ed e r a l  lunch 

program) ,  home envi ronment ,  s c h o o l - r e l a t e d , and personal  background 

measurements.  S p e c i f i c a l l y ,  Indian s t udents '  f a m i l i e s  had 

s i g n i f i c a n t l y  lower f a mi l y  incomes, were more l i k e l y  to p a r t i c i p a t e  in

the f e d e r a l  lunch program, and were more l i k e l y  to have a f a t h e r  or

both parents unemployed. Indian s t udent s '  home environments were 

s i g n i f i c a n t l y  more l i k e l y  to have one or both parents absent ,  and were 

also more l i k e l y  to have a f a t he r  who was a s t e p f a t h e r ,  guardian,  or 

deceased.  Indian students were more l i k e l y  to have a r u r a l  res i dence ,  

to not have a te lephone number l i s t e d  at  t h e i r  school ,  to have been

born i n - s t a t e  ( Nevada) , and to have been older  than t h e i r  classmates.

In c o n t r a s t ,  Indian students were s i g n i f i c a n t l y  d i f f e r e n t  from 

non- I ndi ans  on only one (or 207.) of the measures of s c h o o l - r e l a t e d  

background c h a r a c t e r i s t i c s .  Only the v a r i a b l e  concerning the l i s t i n g  

of an emergency phone number at  the school o f f i c e  was s i g n i f i c a n t ,  

wi th Indian students being twice as l i k e l y  not to have one l i s t e d .  

O v e r a l l ,  607. of the observed d i f f e r e n c e s  were s t a t i s t i c a l l y
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s i g n i f i c a n t ,  which provided f o r  the acceptance of the f our t h  research  

hypot hes i s :

H4 : Personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  are
s i g n i f i c a n t l y  d i f f e r e n t  for  Indian and non- Indian students in 
the Washoe County School D i s t r i c t .

The l a s t  set  of v a r i a b l e s  analyzed were school environment and 

l earn i ng  context  c h a r a c t e r i s t i c s .  These r e s u l t s  demonstrated t h a t  

Indian students were s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  in regards  

to most of the schoo l ' s  socioeconomic status  measurements,  which 

included the school ' s  median f ami l y  income, enro l l ment ,  age,  

improvements,  s i z e ,  and t o t a l  cost of const ruct ion and subsequent  

improvements; t ha t  i s ,  six of e i g h t ,  or 757., of the v a r i a b l e s  had 

s i g n i f i c a n t  s t a t i s t i c a l  comparisons.  Indian students were more l i k e l y  

to at tend schools t ha t  had a s i g n i f i c a n t l y  lower median fami l y  income 

and student  enro l l ment ,  but t hat  had per student  s i g n i f i c a n t l y  more 

square f oot age,  more rooms, more improvements,  and more school acreage.

The schools most l i k e l y  at tended by Indian students were per 

student  s i g n i f i c a n t l y  more l i k e l y  to have l i b r a r i e s  t ha t  were open 

l ess bef ore  school but open more dur ing lunch,  had no c e r t i f i e d  

l i b r a r i a n s  but more paid aides and nonpaid a s s i s t an t s ,  great er  student  

use and c i r c u l a t i o n ,  fewer student  a i des ,  more encyclopedias in the 

l i b r a r y  but fewer in the school o v e r a l l ,  more encyclopedias missing 

volumes, and g e n e r a l l y  more a u d i o / v i s ua l  ma t er i a l s .

Indian and non- Indian students were not ,  g e n e r a l l y ,  s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t  wi th respect  to student  and f a c u l t y  

c h a r a c t e r i s t i c s .  Indian students were,  however,  found to be
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s i g n i f i c a n t l y  more l i k e l y  to at tend schools wi th fewer students in the 

f i r s t ,  second, t h i r d ,  and f our t h  grades,  along wi th having smal ler  

t o t a l  enro l l ments ,  per s tudent .  These schools also had per student  

more specia l  educat ion students in f i r s t ,  second and t h i r d  grades (but  

fewer in k indergar ten and f i f t h  grade)  and fewer classroom teachers in 

the f i r s t  and t h i r d  grades.  The schools most l i k e l y  at tended by 

Indian students also had per student  s t a t i s t i c a l l y  more f eder a l  

employees,  counselors,  and t o t a l  s t a f f .  Since f o r t y - s i x  of the 

e i g h t y - f i v e  (57'/.) school environment and l earn i ng  context  v a r i a b l e s  

were s t a t i s t i c a l l y  s i g n i f i c a n t  the r e s u l t s  tended to also v e r i f y  the 

f i f t h  research hypothesis:

H5 : School environment and l ear n i ng  context  v a r i a b l e s  are
d i f f e r e n t  for  Indian and non- Indian students in the Washoe 
County School D i s t r i c t .

In sum, i t  was concluded t ha t  Indian students were s i g n i f i c a n t l y

d i f f e r e n t  from non- Indian students in the Washoe County School

D i s t r i c t  wi th respect  to previous c lass achievements,  teacher  

e v a l ua t i on s ,  personal  and f a m i l i a l  background c h a r a c t e r i s t i c s ,  and 

school environment and l ear n i ng  context  f a c t o r s .  More i mp o r t a n t l y ,  

Indian students '  academic achievement in the Washoe County School 

D i s t r i c t  was s t a t i s t i c a l l y  and s u b s t a n t i v e l y  s i g n i f i c a n t l y  lower than 

t ha t  of t h e i r  non- Indian classmates.  Taken t og e t he r ,  these r e s u l t s  

suggested t ha t  t here  ex i s t ed unintended,  l a t e n t ,  s t r u c t u r a l

d i sc r i m i n a t i o n  in r e l a t i o n s h i p  to Indian student  success in the Washoe

County School D i s t r i c t . 27 O v e r a l l ,  I ndian students were s i g n i f i c a n t l y  

d i f f e r e n t  from t h e i r  classmates in 617. of the measured antecedent
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v a r i ab l es  of the s tandardized achievement t e s t s .  These conclusions  

suggested the hypothesis that  these antecedents were l i k e l y  to be 

co r r e l a t e d  wi th t e s t  scores and were probably p r e d i c t o r s  of academic 

achievement .  Moreover,  these conclusions i n d u c t i v e l y  corroborated the 

synthesis  of the l i t e r a t u r e  discussed in Chapter 1, which d ed uc t i ve l y  

led to the s i x t h  and seventh research hypotheses:

H^: Grade l ev e l  is an antecedent  p r e d i c t o r  of s tandardized
achievement t e s t  scores in the Washoe County School D i s t r i c t .

H7 : E t h n i c i t y  is an antecedent  p r e d i c t o r  of SAT scores in the
Washoe County School D i s t r i c t .

I mo l i c a t i ons

The f i r s t  cycle  of t h i s  study,  then,  provided both i nduct i ve  

d e s c r i p t i on s  and deduct ive t es t  r e s u l t s  in response to the f i r s t  two 

research quest ions:

1. What student  c h a r a c t e r i s t i c s  are r e l a t e d  to educat ion?

2. Do Indian students d i f f e r  from other  students?

Two sets of research processes (see Figure 2) were fol lowed in f i n d i n g  

empi r i ca l  evidence to answer these quest ions.  The f i r s t  set  of 

processes involved f raming the l i t e r a t u r e  to i d e n t i f y  p o t e n t i a l  

f a c t o r s  not p r ev i ous l y  studied and observing the e x i s t i n g  records of  

the Washoe County School D i s t r i c t  to f u r t h e r  i d e n t i f y  p o t en t i a l  

c h a r a c t e r i s t i c s  r e l a t ed  to educat ion.  Data were then c o l l e c t e d  and 

d e s c r i p t i v e l y  analyzed,  which provided i n i t i a l  responses to the f i r s t  

quest ion (Note:  Cor r e l a t es  of Academic Achievement w i l l  be discussed

in Chapter 4 ) .  The second set  of procedures led to the deduct ion of 

the f i r s t  f i v e  hypotheses concerning the second research quest ion,  as
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wel l  as the remaining t h r ee  research hypotheses.  As discussed above,  

the empi r i ca l  evidence of t h i s  study has supported these hypotheses,  

which in turn provided a t e n t a t i v e  answer to  the second research  

quest ion.  More i m p o r t a n t l y ,  knowing what c h a r a c t e r i s t i c s  seemed to be 

r e l a t e d  to educat ion and t ha t  Ind ian students  d i f f e r e d  from non- Indian  

students on most of these c h a r a c t e r i s t i c s ,  has provided the parameters  

and empi r i ca l  support  to cont inue on wi th the second cycle  (Figure 3) 

of t h i s  study and explore  answers to the t h i r d  and f our t h  research  

quest i ons .  Thus, whi l e  the pr imary focus of t h i s  cyc le  of research  

was to i n d u c t i v e l y  draw g e n e r a l i z a t i o n s  from empi r i ca l  observat ions  

concerning the f o l l o w i ng  two quest i ons ,  a p a r a l l e l  deduct ive t es t  

( s i g n i f i e d  by the dot ted l i n e  in F igure  3) of the s i x t h  and seventh  

research hypotheses was a l so  made as s uppor t i ve  evidence f o r  the  

research quest ions:

3. What v a r i a b l e s - - b o t h  manipulable  and non-manipulable by the 
school sys t em- - a re  antecedent  p r e d i c t o r s  of achievement?

4. I s  e t h n i c i t y  a det ermi nate  antecedent  p r e d i c t or  of achievement?

In sum, the r e s u l t s  of  t h i s  f i r s t  cyc le  of research have v e r i f i e d

the need f o r  f u r t h e r  r esear ch ,  as was p r ed i c t ed  in Chapter 1. That  

i s ,  in Chapter 1 i t  was suggested t ha t  answers to the f i r s t  two 

quest ions would pose parameters or i m p l i c a t i o n s  f or  f u r t h e r  analyses  

to answer the t h i r d ,  f our t h  and preceding research quest ions.  Thus,  

Chapter 4 w i l l  f i r s t  discuss the r e s u l t s  of the simple c o r r e l a t i o n s  

between t h e o r e t i c a l l y  and/or  met hodo l og i ca l l y  r e l ev a n t  independent  

v a r i a b l e s  and the dependent academic achievement  t es t  v a r i a b l e s ,  and 

then ana lyze  those c o r r e l a t e s  to determine which va r i a b l e s  were
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antecedent  p r e d i c t or s  of achievement t e s t  scores and whether e t h n i c i t y  

and/or  grade l eve l  were p r e d i c t i v e  of academic achievement .  The f i r s t  

process w i l l  more d e f i n i t i v e l y  answer the f i r s t  research quest ion and 

the second w i l l  answer the t h i r d  and f ou r t h  research quest ions.
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CHAPTER 4

FORMULATION OF ACADEMIC ACHIEVEMENT MODELS

This study began wi th a synthesis  of previous research t ha t  led to 

the formula t ion of two i n i t i a l l y  d i s t i n c t  sets of research processes;  

(see Figure 2 f or  f low of both sets of those research processes) .  The 

f i r s t  set  involved the i nd uc t i v e  processes of f raming the l i t e r a t u r e  

to i d e n t i f y  f a c t o r s  that  had not p rev i ous l y  been s tudied.  This 

provided a set  of f a c t o r s ,  some of which had prev i ous l y  been studied  

and others had not ,  on which data were then c o l l e c t e d  and i n d u c t i v e l y  

or d e s c r i p t i v e l y  analysed,  as reported on in Chapter 3. The r e s u l t s  

of these exp l or a t ory  observat ions demonstrated tremendous v a r i a t i o n  

among most v a r i a b l e s .  The r e s u l t s  suggested a number of conclusions,  

from which i t  was determined that  ad d i t i o n a l  research was desi red.

That i s ,  how and to what degree were these v a r i ab l es  r e l a t e d  to 

achievement? What v a r i a b l es  were p r e d i c t o r s  of achievement? And, 

more s p e c i f i c a l l y ,  was e t h n i c i t y  a p r e d i c t o r  of achievement? The 

second set  of processes ( in the f i r s t  research cycle)  involved  

synt hesi z ing the conclusions of previous research on academic 

achievement and der i v i ng  hypotheses t ha t  were then tested wi th the 

data from the Washoe County School D i s t r i c t .  This process d i c t a t e d  a
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set  of f a c t o r s  on which data were c o l l e c t e d ,  s imul taneously  wi th data  

c o l l e c t i o n  of the f i r s t  set  of processes,  and deduct i ve l y  analyzed as 

repor ted in Chapter 3. The r e s u l t s  of these analyses found 

considerable  d i f f e r e n c e s  between Indian and non- Indian students in 

regards to both academic achievement and other  student  

c h a r a c t e r i s t i c s .  Again,  t h i s  suggested t h a t  f u r t h e r  research would be 

f r u i t f u l ,  and that  the deduced hypotheses t ha t  e t h n i c i t y  and grade 

l eve l  were p r ed i c t or s  of achievement were t h e o r e t i c a l l y  and 

e m p i r i c a l l y  r e l e v a n t .

Methodological  C l a r i f i c a t i o n

The r e s u l t s  of these two d i s t i n c t  sets  of research procedures have 

r esu l t ed  in both s u b s t a n t i v e l y  and s t a t i s t i c a l l y  s i g n i f i c a n t  

conclusions concerning elementary educat ion in the Washoe County 

School D i s t r i c t ,  which included measurable d i f f e r e n c e s  between Indian  

students and t h e i r  classmates in academic achievement .  Since these 

d e s c r i p t i v e  r e s u l t s  were of minimal  u t i l i t y  by themselves,  and because 

they corroborated the conclusions found in other  s i m i l a r  s t ud i es ,  

cont inued research was both i mpl i ca t ed  and j u s t i f i e d .  The next  

research cycle  once again involved the e x i s t i n g  records method. Whi le 

the r e s u l t s  repor ted up to t h i s  point  had been a n a l y t i c a l l y  based upon 

data c o l l e c t e d  using the o r i g i n a l  data ana l ys i s  techniques associated  

with the e x i s t i n g  records method, the r e s u l t s  of t h i s  second study 

cycle  were based upon data c o l l ec t ed  using secondary data ana l ys i s  

techniques to r e - i ns t r ument  and then f u r t h e r  analyze the data.
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Data C o l l e c t i o n  Pr ocedu r es

The procedures of the second cycle  of t h i s  study sought to f i n d  

answers to the f o l l ow i n g  research quest ions:

1. What student  c h a r a c t e r i s t i c s  are r e l a t e d  to educat ion?

3. What v a r i a b l e s — both manipulable and non-manipulable by the 
school sys t em- - a re  antecedent  p r e d i c t o r s  of achievement?

4. Is e t h n i c i t y  a determinate  antecedent  p r e d i c t o r  of 
achi evement?

A d d i t i o n a l l y ,  the procedures at tempted to v e r i f y  or r e f u t e  the 

f o l l owi ng  research hypotheses,  which were formed on the bases of the 

l i t e r a t u r e  review of previous s tudies:

Ĥ ,: Grade l eve l  i s  an antecedent  p r e d i c t o r  of standardized
achievement t e s t  scores in the Washoe County School D i s t r i c t .

H7 : E t h n i c i t y  i s  an antecedent  p r e d i c t o r  of standardized
achievement t e s t  scores in the Washoe County School D i s t r i c t .

The f i r s t  step involved t h e o r e t i c a l l y  c l a r i f y i n g  the concepts 

antecedent  and p r e d i c t o r s . Antecedent  was def ined in t h i s  study as 

anything occurr ing p r i o r  to the a d mi n i s t r a t i o n  of the s tandardized  

achievement t e s t s  on A pr i l  2, 1984. Hence,  a l l  f a c t o r s  t ha t  occurred 

p r i o r  to these exams were def ined as being antecedents of them.  

Pr ed i c t o r s  were def ined as those f a c t o r s  t h a t  expla ined some par t  of 

the observed var i ances in achievement t e s t  scores when other  

endogenous v a r i a b l e s  were held constant .  Antecedent p r e d i c t or s ,  

t h e r e f o r e ,  were def ined as those v a r i a b l e s  t ha t  ch r o n o l o g i ca l l y  

occurred p r i o r  t o ,  and t ha t  p a r t i a l l y  expla ined the var iance i n ,  the 

standardized achievement t e s t  scores.
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Fol lowing t h i s  step of t h e o r e t i c a l l y  e s t a b l i s h i n g  the context  of 

the research cyc l e ,  a l l  the v a r i a b l e s  in the e x i s t i n g  systems data 

f i l e  were ca t egor i zed  as fo l l ows:

1. Dependent V a r i a b l e s  (SAT scores)
2. Independent  Va r i a b l e s

a. Antecedent  Independent  Var i ab l es
1) Previous Student  Achievements ( e . g . ,  reading grade for  

1982-83)
2) Previous Teacher Eva l uat i ons  ( e . g . ,  p a r t i c i p a t e d  in 

the g i f t e d  student  program dur ing 1982-83)
3) Personal  and F a m i l i a l  Background C h a r a c t e r i s t i c s  

( e . g . ,  s t u d e n t ' s  age; f a t h e r ' s  s t a tus)
4) School Environment and Learning Context

C h a r a c t e r i s t i c s  ( e . g . ,  school ' s  age; number of  books
in the l i b r a r y  for  1982-83)

b. F’ostcedent  Independent Var i ab l es
1) Student  Achievements ( e . g . ,  reading grade f or  1983-84)
2) Teacher Eva l ua t i ons  ( e . g . ,  c i t i z e n s h i p  grade f or  

1933-84)
3) School Environment and Learning Context  

C h a r a c t e r i s t i e s  ( e . g . ,  the number of books in the 
l i b r a r y  f o r  1983-84)

3. Control  Va r i a b l e s  ( e . g . ,  moved i n t o / o u t  of the d i s t r i c t )

A new systems f i l e  was then c r ea t ed ,  cons i s t i ng  of the dependent and

antecedent  independent  v a r i a b l e s .  Postcedent  independent  v a r i a b l e s  

were not used because they occurred e i t h e r  s imul taneously  wi th or 

a f t e r  the a d mi n i s t ra t i o n  of the achievement t e s t s .  Nominal sca le  data 

were also recoded i n t o  b inary  (or "dummy") v a r i a b l e s .

Data Analys is  Procedures

Once the data had been c o l l e c t e d ,  t ha t  i s ,  r e - i ns t r ument ed  i n t o  a 

new systems f i l e ,  the next process of the second cycle  involved  

ana lyz ing the data for  r e l a t i o n s h i p s  between v a r i a b l e s  so as to 

e s t a b l i s h  p r e l i m i n a r y  models of academic achievement .  Simple 

c o r r e l a t i o n s  were computed between a l l  v a r i a b l e s  in the systems f i l e ,
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which were then s y s t e m a t i c a l l y  reviewed in both t h e o r e t i c a l  and 

methodological  cont ex t s .  S p e c i f i c a l 1y , v a r i a b l e s  wi th l arge  

c o r r e l a t i o n  c o e f f i c i e n t s  were f i r s t  i d e n t i f i e d ,  along wi th those 

v a r i a b l e s  t hat  were concept ual i zed to be t h e o r e t i c a l l y  r e l ev a n t  to the  

study.  That i s ,  f a c t o r s  that  were considered p o t e n t i a l  p r ed i c t or s  of 

achievement ,  as a r e s u l t  of reviewing previous s t ud i es .  Secondly,  i t  

was t h e o r e t i c a l l y  des i red to r e t a i n  some measure from each of the four  

types of antecedent  v a r i a b l e s  ( l i s t e d  above) f o r  the analyses.

This set  of  v a r i a b l e s  was then t heor e t  i c a l l y  and met hodol ogi ca l l y  

r eeva l ua t ed .  That i s ,  v a r i a b l es  were t h e o r e t i c a l l y  evaluated to 

determine i f  c e r t a i n  v a r i a b l e s  were measuring ( eq ua l l y )  the same 

t h i n g .  For example,  t o t a l  teachers was t h e o r e t i c a l l y  as wel l  as 

methodol og i ca l l y  the same thing as t o t a l  t eachers  for  each of the 

sub-category v a r i a b l e s ;  that  i s ,  f i r s t  grade teachers ,  second grade 

t eachers ,  and so f o r t h .  S i m i l a r l y ,  t o t a l  s t a f f  should t h e o r e t i c a l l y  

i nc lude t o t a l  t eachers ,  a ides,  Engl ish as a Second Language teachers ,  

specia l  educat ion t eacher s ,  f edera l  employees,  counselors,  and 

ad mi n i s t r a t o r s .  Me t h o d o l o g i c a l l y ,  i n t e r c o r r e l a t i o n s  were evaluated tD 

determine those measures that  would d u p l i ca t e  expl anat i on of the 

var i ance  among a l l  v a r i a b l e s .  I t  was found t hat  the i n t e r c o r r e l a t i o n s  

among var ious subject  area grades were s u b s t a n t i a l  enough to warrant  

l i m i t i n g  f u r t h e r  analyses to j us t  one measure of the 

" t eac her - eva l u a t ed  student  achievement" f a c t o r s .

Based upon these i n i t i a l  data analyses,  t h i r t y - o n e  antecedent  

v a r i a b l e s  were se l ec ted  for  f u r t h e r  study in conjunct ion wi th the more
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sophi s t i ca t ed  and s t a t i s t i c a l l y  powerful  techniques of m u l t i p l e  

regression in an at tempt  to answer the t h i r d  and four t h  research  

quest i  ons:

3. What v a r i a b l e s — both m a n i p u l a b l e  and non- mani pu l a b l e  by t he  
school  sy5 t e m - - a r e  ant e ce de nt  p r e d i c t o r s  of  achi evement?

4. Is e t h n i c i t y  a determinant  antecedent  p r e d i c t o r  of achievement? 

And to t es t  the s i x t h  and seventh research hypotheses:

Hj,: Grade l eve l  i s  an antecedent  p r e d i c t o r  of s tandardi zed
achievement t e s t  scores in the Washoe County School D i s t r i c t .

H7 : E t h n i c i t y  i s  an antecedent  p r e d i c t o r  of s tandardi zed
achievement t e s t  scores in the Washoe County School D i s t r i c t .

I t  was met hodol ogi ca l l y  and t h e o r e t i c a l l y  determined t ha t  the 

grade point  average for  1983 was the best c o r r e l a t e  of the math and 

science dependent v a r i a b l es  (Math Concepts,  Math Test T o t a l ,  and 

Science Knowledge),  whi le the reading grade for  1993 was found to 

account for  grea t e r  var iance in the other  dependent v a r i a b l e s  (Word 

Study S k i l l s ,  Reading Comprehension,  Reading Test T o t a l ,  Vocabulary  

Knowledge, L i s t en i ng  Comprehension, Audi tory Test T o t a l ,  and 

S p e l l i n g ) .  Because the 1983 reading grade and 1983 grade point  

average were not used t ogether  in p r ed i c t i ng  each of the dependent  

measures of academic success,  due to t h e i r  very high i n t e r c o r r e l a t i o n , 

a t o t a l  of t h i r t y  antecedent  v a r i a b l e s  were used for  the stepwise  

mu l t i p l e  regression analyses (wi th means s u b s t i t u t i o n  for  missing 

data)  to s t a t i s t i c a l l y  i s o l a t e  the st rongest  f a c t o r s  from these  

antecedent  v a r i ab l es .  As a r e s u l t  of these analyses,  two general  

pr e d i c t o r  models were created.
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C o r r e l a t e s  of  Academic Achievement

Before proceeding to the r e s u l t s  of the more r igorous stepwise  

m u l t i p l e  regression data a n a l ys i s  t echniques,  the analyses of the 

simple c o r r e l a t i o n s  for  the t h i r t y - o n e  independent  v a r i a b l e s ,  or 

p o t e n t i a l  p r e d i c t o r s ,  wi th each of  the ten dependent v a r i a b l e s  need to  

be discussed.  Al l  c o r r e l a t i o n  c o e f f i c i e n t s  were based upon the 

weighted sample.  That i s ,  c o r r e l a t i o n  analyses were made a f t e r  the 

non- I ndi an student  data had been proper l y  weighted f o r  g r ea t e r  

r ep r e s e n t a t i o n  of t ha t  group's c h a r a c t e r i s t i e s  as would be expected in 

the elementary school popul a t i on .  Of the possible  t h i r t y - o n e  

c o r r e l a t i o n  c o e f f i c i e n t s  for  each dependent v a r i a b l e ,  the r e s u l t s  

repor ted in Table E- l  (Appendix E; see Appendix B f or  v a r i a b l e  name 

t r a n s l a t i o n s )  ind i ca t ed  t ha t :

1) t we nt y - f our  (777.) of the p o t e n t i a l  p r e d i c t o r s  were
s t a t i s t i c a l l y  c o r r e l a t ed  to reading word study s k i l l s ;

2) t we n t y - t h r e e  (747.) of the p o t e n t i a l  p r e d i c t o r s  were 
s t a t i s t i c a l l y  c o r r e l a t ed  to reading comprehension;

3) twenty-seven (877.) of the p o t e n t i a l  p r ed i c t o r s  were 
s t a t i s t i c a l l y  c o r r e l a t e d  to reading t e s t  t o t a l ;

4) t we nt y - f our  (777.) of the p o t e n t i a l  p r e d i c t o r s  were
s t a t i s t i c a l l y  c o r r e l a t ed  to vocabulary knowledge;

5) t we n t y - t h r e e  (747.) of the p o t e n t i a l  p r e d i c t o r s  were 
s t a t i s t i c a l l y  c o r r e l a t ed  to l i s t e n i n g  comprehension;

6 ) n ineteen (617.) of the p o t e n t i a l  p r e d i c t o r s  were s t a t i s t i c a l l y  
c o r r e l a t e d  to a ud i t o r y  t e s t  t o t a l ;

7) t we nt y - f our  (777.) of the p o t e n t i a l  p r ed i c t o r s  were
s t a t i s t i c a l l y  c o r r e l a t ed  to s p e l l i n g ;

8 ) t w e n t y - f i v e  (817.) of the p o t e n t i a l  p r e d i c t o r s  were
s t a t i s t i c a l l y  c o r r e l a t ed  to math concepts;
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9) t we n t y - f  our {77'/.) of the p o t e n t i a l  p r ed i c t  or s were 
s t a t i s t i c a l l y  c o r r e l a t e d  to math t e s t  t o t a l ;  and

10) t we n t y - s i x  (847.) of the p o t e n t i a l  p r e d i c t o r s  were 
s t a t i s t i c a l l y  c o r r e l a t e d  to science knowledge.

O v e r a l l ,  239 of the 310 c o r r e l a t i o n  c o e f f i c i e n t s  (777.) were

s t a t i s t i c a l l y  c o r r e l a t e d  to the r e s p e c t i v e  dependent v a r i a b l e s ,

whereas only s i x t een  s i g n i f i c a n t  c o r r e l a t i o n s  would have been expected

by chance alone.

Previous Academic Achievement

Three measures of previous academic achievement v a r i a b l e s  were 

i nc l uded,  al though the two previous grade v a r i a b l e s  (1983 reading  

grade and 1983 grade point  average)  were used independent ly  in the 

regr ess i on  analyses.  As would be expected,  the c o r r e l a t i o n s  between 

previous grades and achievement t es t  scores were a l l  p o s i t i v e  and 

s t a t i s t i c a l l y  s i g n i f i c a n t .  I t  was s u r p r i s i n g ,  however,  t ha t  the 

degree or s t rengt h  of those r e l a t i o n s h i p s  were only moderate ( i . e . ,  

between r_ = .38 and r_ = . 5 5 ) ;  t ha t  i s ,  i t  was expected t hat  previous  

grades would have been much more s t r ong l y  c o r r e l a t ed  wi th academic 

achievement  t e s t  scores.  The c o e f f i c i e n t s  (Table E - l )  a l so i nd i ca t ed  

t h a t  the 19B3 grade point  average c o r r e l a t e d  more wi th the math and 

science v a r i a b l e s ,  whi l e  the 1983 reading grade c o r r e l a t e d  b e t t e r  than 

grade point  average wi th read i ng ,  a u d i t o r y ,  and s p e l l i ng  t e s t  scores.

Al though most previous research has suggested,  and most school  

d i s t r i c t s  have presumed, t ha t  absenteeism was s t rongl y  r e l a t e d  to 

academic achievement ,  the simple c o r r e l a t i o n  r e s u l t s  f o r  t h i s  data  

have not supported t h i s  g e n e r a l i z a t i o n .  Indeed,  i t  was found t hat

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



204

absenteeism was p o s i t i v e l y ,  not i n v e r s e l y ,  associated wi th a l l  

measures of achievement except  math t e s t  t o t a l  ( r  = - . 0 1 ) ,  Moreover,  

the s t rongest  c o r r e l a t i o n ,  which was between absenteeism and 

vocabulary knowledge,  was only r_ = . 1 0 ; conversely ,  science had a 

c o e f f i c i e n t  of zero and math t e s t  t o t a l  had a c o e f f i c i e n t  of only  r_ = 

- . 0 1 .  As a r e s u l t ,  twenty- two of the t h i r t y  (73'/.) c o r r e l a t i o n  

c o e f f i c i e n t s  between previous achievement  and academic achievement  

t e s t  scores were s t a t i s t i c a l l y  s i g n i f i c a n t .

Student  Eva l uat i ons

There were also three  measures of previous t e a c h e r ' s  e va l ua t i ons  

of students t hat  had been r e t a i n e d  for  f u r t h e r  analyses.  Al l  t h i r t y  

c o r r e l a t i o n  c o e f f i c i e n t s  were s t a t i s t i c a l l y  s i g n i f i c a n t ,  a l b e i t  none 

i nd i ca t ed  very strong r e l a t i o n s h i p s ,  Both previous (1983) c i t i z e n s h i p  

grades and p a r t i c i p a t i o n  in the g i f t e d  program were p o s i t i v e l y  

associated wi th t e s t  scores.  That i s ,  s tudents wi th high previous  

c i t i z e n s h i p  grades scored higher  on l a t e r  achievement t e s t  scores,  and 

p a r t i c i p a t i o n  in the g i f t e d  program was r e l a t e d  to higher  academic 

achievement t es t  scores.

A f a i r l y  common po l i cy  wi t h i n  school d i s t r i c t s ,  i nc l ud i ng  the 

Washoe County School D i s t r i c t ,  has been to r e t a i n  students at  a 

p a r t i c u l a r  grade l eve l  to increase t h e i r  competency at t h a t  grade in 

hopes t hat  they could b e t t e r  handle the c u r r i c u l a  of the next grade 

l e v e l .  The presumption being t ha t  the t e a c h e r ' s  eva l ua t i on  to r e t a i n  

the student  would increase academic achievement through r e p e t i t i o n  of 

the cur r i cu l um.  I t  was beyond the scope of t h i s  study to eva l ua t e  the
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success of r e t a i n i n g  students to increase t h e i r  academic achievement .  

Hence, analyses were not made by f i r s t  c o n t r o l l i n g  for  19B3 

achievement scores.  However,  simple c o r r e l a t i o n s  were made between 

r e t e n t i o n  and 1984 achievement scores.  These r e s u l t s  i nd i ca t ed  (Table  

E - 1, Appendix E) t ha t  an inverse  or negat i ve  r e l a t i o n s h i p  ex is t ed  

between r e t e n t i o n  and achievement t es t  scores.  Thus, in the Washoe 

County School D i s t r i c t ,  r e t e n t i o n  was found to be r e l a t ed  to lower  

achievement .

Background C h a r a c t e r i s t i c s

Eleven of the t h i r t y - o n e  v a r i a b l e s  were concerned wi th personal  

and f a m i l i a l  background c h a r a c t e r i s t i c s  of students.  As suggested in 

Chapter 1, such c h a r a c t e r i s t i c s  were not expected to be very r e l a t e d  

to student  academic achievement ,  despi te  the f ac t  t ha t  the dominant  

t heory suggested t hat  they were.  In f a c t ,  only 70 of the 1 10 (647.) 

c o r r e l a t i o n  c o e f f i c i e n t s  were found to be s t a t i s t i c a l l y  s i g n i f i c a n t .  

Moreover,  the st rongest  r e l a t i o n s h i p ,  which was between the s t udent ' s  

age ( in months) at  the t ime of the t es t  and science knowledge,  was 

only r_ = .24.  Indeed,  f i v e  of the eleven v a r i a b l e s  were found to 

account f or  most of these s i g n i f i c a n t  r e l a t i o n s h i p s :

1 ) whether an emergency telephone number was l i s t e d  wi th the 
school o f f i c e  was p o s i t i v e l y  r e l a t e d  wi th a l l  dependent  
v a r i ab l es  except  s p e l l i n g ;

2 ) whether a student  p a r t i c i p a t e d  in the f eder a l  lunch program 
was n ega t i ve l y  r e l a t e d  to a l l  dependent va r i a b l e s  except  
spe l l i n g  and word study s k i l l s ;

3) whether the student  was e t h n i c a l l y  i d e n t i f i e d  as Indian was 
n e g a t i v e l y  associated wi th a l l  dependent va r i a b l e s  except  
spe l l i n g ;

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



206

4) whether a home telephone number was l i s t e d  wi th the school  
o H i c e  was p o s i t i v e l y  r e l a t e d  to a l l  ten dependent v a r i a b l e s ;  
and

5) the change of schools a student  had made was p o s i t i v e l y  
associated wi th a l l  dependent v a r i a b l e s  except  word study 
s k i l l s .

Of these f i v e ,  e t h n i c i t y  and p a r t i c i p a t i o n  in the f edera l  lunch

program (as a type of measure of socioeconomic s t a t us )  were

s o c i o l o g i c a l l y  the most i n t e r e s t i n g .  ( I t  should be noted t ha t  the 

p o s i t i v e  c o r r e l a t i o n s  between a change in schools and achievement t e s t  

scores meant t ha t  those students who had remained at  the same school

f or  both the 1982-83 and 1983-84 school years had higher  t es t

s c o r e s ) . That i s ,  these two f a c t o r s  have of ten been s o c i o l o g i c a l l y  

viewed as p r e d i c t o r s  of achievement .  I t  was observed that  both 

e t h n i c i t y  and p a r t i c i p a t i o n  in the f e d e r a l  lunch program c o r r e l a t e d  

st rongest  wi th the s t ud e n t ' s  vocabulary knowledge subtest  scores,  

which suggested a poss i b l e  i n t e r c o r r e l a t i o n  between the two 

independent  measures. The c o e f f i c i e n t  f o r  the r e l a t i o n s h i p  between 

e t h n i c i t y  and p a r t i c i p a t i o n  in the lunch program, al though not very 

strong (r_ = . 11 ,  p < . 0 i ) ,  was p o s i t i v e ;  (see Chapter 5 f or  f u r t h e r  

discussion of the i n t e r c o r r e l  a t i ons  between p r e d i c t o r s ) .

Other c o r r e l a t i o n  c o e f f i c i e n t s  for  personal  and f a m i l i a l  

background c h a r a c t e r i s t i c  f a c t o r s ,  whi l e  not nec e s s a r i l y  s t a t i s t i c a l l y  

s i g n i f i c a n t  or st rong,  have suggested the f o l l owi n g  r e l a t i o n s h i p s :

1 ) gen e r a l l y ,  the o lder  students ( in months) had higher  
achievement t e s t  scores,  p a r t i c u l a r l y  for  math and science;

2 ) the a v a i l a b i l i t y  of an emergency telephone number was 
associated wi th higher  t e s t  scores;
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3) having e i t h e r  both parents or j u s t  the f a t he r  employed was 
associated wi th higher  achievement ,  whi l e  having j us t  the 
mother employed or both parents unemployed was r e l a t e d  to 
lower achievement;

4) having a nat ur a l  f a t h e r  was associated wi th higher  read i ng ,
s p e l l i n g ,  math, and science achievement ,  but lower language
scores,  whi l e  having a s t e p f a t h e r ,  l ega l  guardian,  or no 
f a t h e r  was r e l a t e d  to lower read i ng ,  s p e l l i n g ,  math, and 
science achievement ,  but higher  language achievement;

5) lower f a mi l y  income, as measured by p a r t i c i p a t i o n  in the  
f eder a l  lunch program, was associated wi th lower achievement  
( i . e . ,  as p a r t i c i p a t i o n  i ncreased,  grades dropped; or v ice  
v e r s a ) ;

6 ) having one or both parents absent from the f ami l y  home was 
associated wi th lower achievement t e s t  scores;

7) being s e l f - i d e n t i f i e d  as Indian was associated wi th lower t e s t  
scores;

8 ) r es i d i n g  in the Reno-Sparks area and in the Reno-Sparks Indian  
Colony was associated wi th higher  achievement ,  whi le  l i v i n g  
outside the Reno-Sparks area and on the Pyramid Lake Indian  
r e s e r v a t i o n  was associated wi th lower achievement t es t  scores;  
and,

9) being female was associated wi th higher  word study s k i l l s ,
reading comprehension,  reading t e s t  t o t a l ,  l i s t e n i n g  
comprehension,  s p e l l i n g ,  and math t e s t  t o t a l  t es t  scores,  
whi le being male was associated wi th higher  vocabulary,  
audi t ory  t es t  t o t a l ,  math concepts,  and science t es t  scores.

School Environment and Learning Contexts

A l o g i c a l  deduct ion from analyz ing observed d i f f e r en c e s  in student  

academic achievement between schools has been t ha t  the schools also  

d i f f e r e d  in terms of t h e i r  school environment and l earn i ng  contexts .  

However,  as discussed in Chapter 1, most wel l  known studies  ( e . g . ,  

Coleman et  a l . ,  1966; Jencks et a l . ,  1972) have concluded t hat  most 

school environment and l earn i ng  context  f a c t o r s ,  which would be 

p o t e n t i a l l y  manipulable by the school system, were not p r e d i c t i v e  of
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academic achievement .  Converse ly ,  i t  was also pointed out in Chapter  

1 t ha t  other  s t ud i es  ( e . g . ,  Brod,  1976b; Rut t er  et  a l . ,  1979) have 

shown t h a t  manipulable  school envi ronment  and l ea r n i ng  context  

v a r i a b l e s  were indeed p r e d i c t i v e  of student  academic achievement .  The 

b i v a r i a t e  r e s u l t s  o-f t h i s  study have tended to support  the l a t t e r  

c l a i m,  as 117 of the 140 (B47.) c o r r e l a t i o n  c o e f f i c i e n t s  (Table E -  2,  

Appendix E) f o r  school  envi ronment  and l ea r n i ng  context  v a r i a b l e s  were 

s t a t i s t i c a l l y  s i g n i f i c a n t .  Of the four t een  school envi ronment  and 

l e a r n i n g  cont ext  v a r i a b l e s  r e t a i n e d  f o r  f u r t h e r  analyses in t h i s  

study,  seven were s t a t i s t i c a l l y  s i g n i f i c a n t l y  associated wi th a l l  ten  

dependent v a r i a b l e s :

1 ) school ' s  median income was p o s i t i v e l y  c o r r e l a t ed  wi th  
ach i evement;

2 ) school acreage per student  was i nv e r s e l y  c o r r e l a t ed  wi th 
ach i evement;

3) l i b r a r y  c i r c u l a t i o n  per student  was i nv e r s e l y  c o r r e l a t ed  wi th  
ach i evement;

4) the number of encyclopedia sets in the school per student  was 
p o s i t i v e l y  c o r r e l a t e d  wi th achievement;

5) the number of magazine sub scr i p t i o ns  ( i n  the school ' s  l i b r a r y )
per student  was i n v e r s e l y  c o r r e l a t e d  to achievement;

6 ) the number of second grade specia l  educat ion students in the
school per student  was i n v e r s e l y  c o r r e l a t e d  to achievement;  
and,

7) the number of t o t a l  s t a f f  in the school per student  was
i n v e r s e l y  c o r r e l a t ed  to achievement .

Al though such c o e f f i c i e n t s  were s t a t i s t i c a l l y  and sub s t a n t i v e l y

s i g n i f i c a n t ,  they were not a l l  t ha t  st rong ( i . e . ,  no c o e f f i c i e n t  was

l a r g e r  than r_= . 3 0 ) .
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Thus, l a r ge r  school average median f am i l y  incomes and more 

encyclopedia sets in the school in 1983 were c o n s i s t e n t l y  

s i g n i f i c a n t l y  ( p o s i t i v e l y )  associated wi th higher  1984 academic 

achievement t e s t  scores.  This meant t ha t  e i t h e r  (1) s c h o o l ’ s average  

median f a mi l y  income and the number of encyclopedia  sets in the school  

were a f unc t i on  of student  academic achievement ,  or (2) 1984 academic 

achievement t es t  scores were a f unc t i on  of the schoo l ' s  median f a mi l y  

income and the number of encyclopedia  se t s .  I t  w i l l  be r e c a l l e d  t ha t  

i t  was suggested in Chapter 3 t hat  these school v a r i a b l e s  may be 

r e f l e c t i n g  a type of school ethos (Rut t er  et  a l . , 1979) .  Thus, these  

r e s u l t s  have i n d i r e c t l y  suggested t h a t  achievement was a f unct i on  of 

school ethos or v i ce  versa.

In c o n t r a s t ,  f i v e  of the school envi ronment  and l e a r n i ng  context  

v a r i a b l e s  c o n s i s t e n t l y  were s i g n i f i c a n t l y  i n v e r s e l y  r e l a t e d  wi th 1984 

academic achievement t es t  scores.  This meant t h a t  lower student  

academic achievement t es t  scores,  in the Washoe County School  

D i s t r i c t ,  were associated wi th:  1) l a r g e r  school grounds or acreage

per student ;  2) more l i b r a r y  books being checked out per student ;  3) 

more magazine s ubscr i p t i ons  per student ;  4) more second grade spec ia l  

educat ion students in the school per student ;  and 5) l a r g e r  s t a f f s  per 

student .  Again,  achievement could have been a funct i on  of these  

f a c t o r s ,  or these q u a n t i t a t i v e  school resource f a c t o r s  may have been a 

f unct i on  of achievement .  That i s ,  lower achievement t e s t  scores in 

p a r t i c u l a r  schools may have led to the school system i ncreas i ng  the 

number of resources a v a i l a b l e  at  those schools in hopes of i ncreas i ng
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achievement (or l a r ge r  amounts of these school resources may have 

r e s u l t e d  in lower achievement ) .

Consequent ly,  despi t e  the f ac t  t ha t  the c o e f f i c i e n t s  were 

gen e r a l l y  not very l a r ge ,  these r e s u l t s  s t r ong l y  suggested t h a t  the  

q ua nt i t y  of some resources did not make up for  the q u a l i t y  of those 

resources.  Thus, the schools wi th l a r ge r  s t a f f s ,  more magazine 

su bs c r i p t i o n s ,  and more books being c i r c u l a t e d  may also have had more 

i n e f f i c i e n t  s t a f f s  and more i n a pp r op r i a t e  types of books and 

magazines.  Moreover,  the s t rongest  c o r r e l a t i o n s  between achievement  

and school environment and l ea r n i ng  context  f ac t o r s  were the negat i ve  

c o e f f i c i e n t s  f or  school acreage and achievement t es t  scores.  Several  

of these f ac t o r s  were also i n f e r r e d  ( in Chapter 3) to be measures of 

school ethos,  but these b i v a r i a t e  r e s u l t s  have suggested t ha t  the 

school ' s  ethos may not n ecessar i l y  be a f unct i on  of quant i t y  as much 

as of q u a l i t y .  Hence, these r e s u l t s  have suggested t hat  l a r g e r  

playgrounds and the i nc l us i on  of l a rger  numbers of special  educat ion  

students in the school per student  may have been associated wi th a 

school ethos of play and underachievement r a t he r  than work and 

ach i evement.

Summary

Th i r t y - o ne  independent v a r i a b l e s ,  which occurred pr i o r  to the 

ad mi n i s t r a t i o n  of the s tandardized achievement t es t s  (dependent  

v a r i a b l e s ) ,  were i n i t i a l l y  se lect ed based upon t h e i r  t h e o r e t i c a l  and 

methodological  re levance .  O v e r a l l ,  239 of the 310 c o r r e l a t i o n  

c o e f f i c i e n t s  (111) were s t a t i s t i c a l l y  s i g n i f i c a n t ,  whi le 22 of 30
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c o r r e l a t i o n  c o e f f i c i e n t s  <73%) for  previous academic achievement  

v a r i a b l e s ,  a l l  30 c o r r e l a t i o n  c o e f f i c i e n t s  (1007.) for  previous teacher  

eva l u a t i o n  v a r i a b l e s ,  70 of 110 c o r r e l a t i o n  c o e f f i c i e n t s  (647.) f o r  

personal  and f a m i l i a l  c h a r a c t e r i s t i c  v a r i a b l e s  and 117 of 140 

c o r r e l a t i o n  c o e f f i c i e n t s  (847.) f or  school environment and l earn i ng  

context  v a r i a b l e s  were s t a t i s t i c a l l y  s i g n i f i c a n t .  Thus, in terms of  

s i g n i f i c a n t  assoc i a t i ons  wi th 1984 academic achievement ,  previous  

teacher  e v a l u a t i o n s ,  and school environment and l earn i ng  context  

v a r i ab l es  were most of ten r e l a t e d .

As expected,  measures of previous academic achievement were 

p o s i t i v e l y  r e l a t e d  to 1984 academic achievement .  Al though previous  

grades had the st rongest  c o r r e l a t i o n s ,  none were very strong ( i . e . ,  r_ 

< . 7 5 ) .  Moreover,  whi l e  a l l  c o r r e l a t i o n  c o e f f i c i e n t s  between previous  

teacher  eva l ua t i on  v a r i a b l e s  and achievement t e s t  scores were 

s i g n i f i c a n t ,  a l l  of the assoc i a t i ons  were r e l a t i v e l y  weak ( i . e . ,  r_

< . 3 0 ) .  However,  as expected,  c i t i z e n s h i p  grades and p a r t i c i p a t i o n  in 

the g i f t e d  program were p o s i t i v e l y  associated and r e t e n t i o n  was 

i n v e r s e l y  r e l a t e d  to achievement t e s t  scores.  In c o n t r a s t ,  the 

l a r g e s t  c o e f f i c i e n t  between personal  and f a m i l i a l  background 

c h a r a c t e r i s t i c  f a c t or s  was r_ - .24 (between s t ud en t ' s  age in months 

and science achievement ) .  Some of the r e l a t i o n s h i p s  between school  

environment and l ear n i ng  context  v a r i a b l e s  and achievement t e s t  scores 

of ten suggested weak to moderate assoc i a t i ons  ( i . e . ,  r_ > . 2 0 ) ,  

p a r t i c u l a r l y  for  school acreage.  Yet a number of the r e l a t i o n s h i p s  

were i nverse r e l a t i o n s h i p s ,  from which i t  was i n f e r r e d  t ha t  q u a n t i t y
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did not s u b s t i t u t e  f o r  q u a l i t y .  Nonetheless,  whi l e  these b i v a r i a t e  

r e s u l t s  appeared to have been s u b s t a n t i v e l y ,  as wel l  as s t a t i s t i c a l l y ,  

s i g n i f i c a n t ,  i t  must be remembered t ha t  these r e s u l t s  were based upon 

simple,  z e r o - o r der  c o r r e l a t i o n s .

On the whole,  the r e s u l t s  from the b i v a r i a t e  simple c o r r e l a t i o n  

analyses have provided a d e f i n i t i v e  answer to the f i r s t  research  

quest ion:  What student  c h a r a c t e r i s t i c s  are r e l a t e d  to educat ion?

S p e c i f i c a l l y ,  a l l  f a c t o r s  l i s t e d  in Table E - l  (Appendix E) were found 

to have been associated wi th student  educat ion in the Washoe County 

School D i s t r i c t .  In genera l ,  previous grades,  previous c i t i z e n s h i p  

grades,  p a r t i c i p a t i o n  in the g i f t e d  program, the a v a i l a b i l i t y  of an 

emergency telephone number, the l i s t i n g  of a home telephone number,  

the degree to which students remained at  the same school ,  grade l e v e l ,  

the school ' s  median f ami l y  income, and the number of encyclopedia sets  

in the school per student  were p o s i t i v e l y  associated wi th 1984 

academic achievement in the Washoe County School D i s t r i c t .  In 

comparison,  p a r t i c i p a t i o n  in the f eder a l  lunch program, e t h n i c i t y ,  

res i dence ,  school acreage,  l i b r a r y  c i r c u l a t i o n  per s tudent ,  number of 

magazine subscr i p t i ons  per s tudent ,  the percentage of books added and 

l os t  per s t udent ,  the number of second grade specia l  educat ion  

students in the school per s t udent ,  and the number Df s t a f f  in the 

school  per student  were a l l  i n v e r s e l y  r e l a t e d  to 1984 academic 

achievement .  Thus, these r e s u l t s  f u r t h e r  suggested the need for  

employing more r igorous data a n a l ys i s  t echniques,  to more c l e a r l y  

de f i ne  the nature of these r e l a t i o n s h i p s .
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P r e d i c t i n g  Academic Achi  evement

The parpose of t h i s  research c y c l e ,  once again,  was to i d e n t i t y  

what student  c h a r a c t e r i s t i c s  and other  f a c t o r s  were r e l a t e d  t o ,  and 

p r e d i c t i v e  of ,  academic achievement in the Washoe County School  

D i s t r i c t .  In p a r t i c u l a r ,  t h i s  research cyc le  sought to v e r i f y  or 

r e f u t e  the hypothesis  t ha t  e t h n i c i t y  and grade l eve l  were antecedent  

p r e d i c t o r s  of s tandard i zed  achievement t e s t  scores.

Stepwise M u l t i p l e  Regression Procedures

In order  to i d e n t i f y  which antecedent  v a r i a b l e s  were p r e d i c t i v e  

of ,  and thus r e l a t e d  t o ,  the dependent v a r i a b l e s ,  sop h i s t i ca t ed  

m u l t i p l e  regression procedures were employed to analyze the data.

This technique of s t a t i s t i c a l  data ana l ys i s  made a number of important

assumptions about the data ,  two of which must be made e x p l i c i t .

F i r s t  of a l l ,  m u l t i p l e  l i n e a r  r egression ana l ys i s  assumed t h a t ,  to 

some degree,  a l i n e a r  r e l a t i o n s h i p  ex i s t ed between the v a r i ab l es  so

t ha t  f o r  any case the value of the dependent v a r i a b l e  could have been

pred i c t ed  given the value of the independent  v a r i a b l e s .  The second 

assumption was t ha t  each dependent v a r i a b l e  was a f unct i on of one or 

more independent  ( p r e d i c t o r )  v a r i a b l e s  and thus could have been 

expressed as a gener a l i zed  mathemat ical  equat ion that  was p r e d i c t i v e  

f or  most or a l l  cases invo l ved .

The r e s u l t  of t h i s  type of data ana l ys i s  was an equat ion for  

p r e d i c t i n g  the dependent v a r i a b l e  from the independent  v a r i a b l e s ,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



214

which mat hemat i ca l l y  descr ibed the r e l a t i o n s h i p  of the v a r i a b l e s  as a 

• function:

Dependent V a r i ab l e  = Independent V a r i a b l e j  + Independent
V a r i a b l e s  + . . . Independent  V a r i a b l e n

or

Y = a + b[Xi  + b2 X2 + . . . bnXn.

The m u l t i p l e  regression technique could have been accomplished 

using a number o-f d i f f e r e n t  procedures.  The most basic procedure,  

sometimes r e f e r r e d  to as simple m u l t i p l e  regression an a l y s i s ,  would 

have involved en t e r i ng  each independent  v a r i a b l e  t ha t  q u a l i f i e d  in to  

an a n a l y t i c a l  equat ion at one t ime.  I t  would have se lected the 

v a r i a b l e s  wi th a pr ob ab i 1 i t y -of -F_  val  ue t ha t  was less than the study  

c r i t e r i o n  p r o b a b i l i t y  (p) value for  i nc l us i o n  ( P I N - v a l ue ) .  Thus, a l l  

v a r i a b l e s  t ha t  met the t o l e r ance  t e s t s  for  i nc l us i on  would have been 

entered i n t o  the equat ion.

The r e s u l t i n g  equat ion would have included an a_ c o e f f i c i e n t , which 

was a constant  or i n t e r ce p t  va lue ,  and b. c o e f f i c i e n t s ,  which were 

measures of the amount and d i r e c t i o n  of change in the dependent (Y) 

v a r i a b l e  f o r  each u n i t  of change in the independent  v a r i a b l e  (X);  in 

other  words,  the p a r t i a l  regression c o e f f i c i e n t  (bj was the slope of 

the regression l i n e .  A l t e r n a t i v e l y ,  the regression c o e f f i c i e n t s  could 

have been repor ted as beta ( B_) c o e f f i c i e n t s ,  which would have been 

standardi zed p a r t i a l  regression (b_) c o e f f i c i e n t s  that  were based upon 

the p a r t i a l  c o r r e l a t i o n s  of the v a r i a b l e s .  The beta c o e f f i c i e n t ,  as 

discussed below, has been p a r t i c u l a r l y  useful  in c a l c u l a t i n g  the
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amount o-f var iance in the dependent v a r i a b l e  t hat  was expla ined or was 

pr ed i c t ab l e  by the independent v a r i a b l e .

U l t i m a t e l y ,  the end r e s u l t  of m u l t i p l e  regression analyses was to 

determine how much each independent p r e d i c t o r  v a r i a b l e  cont r i but ed to 

the j o i n t  p r e d i c t i o n ,  or mu l t i p l e  of the dependent v a r i a b l e .  Such 

i n f o r mat i on ,  however,  was not provided in the r e s u l t s  of the SF'SŜ  

procedures,  which gave only the t o t a l  t a b l e  var i ance in the dependent  

v a r i a b l e  ( mu l t i p l e  R_2) accounted f or  by the p r e d i c t o r s .  That i s ,  the 

mu l t i p l e  R_2 r e s u l t  from the SPSS^ procedure did not expl a i n  how much 

of the var iance was expla ined,  or was p r e d i c t a b l e ,  by any one of the 

independent var i ab l es  ent er ing i n t o  the regression equat ion model. To 

determine the r e l a t i v e  c o n t r i b u t i on  each pr e d i c t o r  v a r i a b l e  made to 

the t o t a l  explained var i ance ,  t h e r e f o r e ,  the simple zero- order  

c o r r e l a t i o n  c o e f f i c i e n t  (r_) between the pr ed i c t or  and dependent  

v a r i a b l e  was m u l t i p l i e d  by the beta (B) c o e f f i c i e n t  of the pr ed i c t or  

v a r i a b l e  (Wi l l i ams,  1966:157) .  This c o e f f i c i e n t  of determinat ion  

( R _ 2 ) ) accounted for  by the i n d i v i dua l  independent  p r e d i c t o r  v a r i a b l e ,  

holding other p r ed i c t o r s  constant .  Accordingly ,  the r e s u l t s  of the 

mu l t i p l e  regression analyses provided both an equat ion for  p r ed i c t i ng  

the dependent v a r i a b l e  (or a p r ed i c t o r  model) and a means f or  

assessing the amount of var iance explained by each pr ed i c t o r  v a r i a b l e .

In co n t r a s t ,  the stepwise mu l t i p l e  regression technique involved a 

s er i es  of procedures t ha t  both entered and e l i mi nat ed  v a r i a b l e s  one 

step at  a t ime.  Va r i ab l es  were selected or e l i mi nated  in the order of 

and on t h e i r  a b i l i t y  to c on t r i bu t e  to the o ver a l l  var i ance (R?) or
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p r e d i c t i o n .  Thus,  i f  the p r e d i c t a b i l i t y  of a v a r i a b l e  a l ready  in the  

equat ion was diminished by the i nc l us i on  of another v a r i a b l e ,  the 

prev i ous l y  entered v a r i a b l e  might be e l i mi na t ed  in the next  step.  The 

stepwise procedure thereby const ructed a more powerful  equat ion than 

the simple (s imul taneous)  m u l t i p l e  regression technique,  because only  

the best p r ed i c t or s  were entered and r e t a i ned  in the equat ion.

More s p e c i f i c a l l y ,  stepwise m u l t i p l e  regression proceeded by f i r s t  

examining the equat ion to determine i f  any v a r i a b l e s  should have been 

removed from the equat ion.  This was done by comparing the p r o b a b i l i t y  

of F_ values f or  each v a r i a b l e  in the equat ion wi th an establ i shed  

c r i t e r i o n  p r o b a b i l i t y  for  removal value (POUT). I f  the p r o b a b i l i t y  of 

F_ f or  any v a r i a b l e  in the equat ion was l a r g er  than the c r i t e r i o n  

POUT-value i t  was e l i mi na t ed  from the aquat ion.  Once no other  

v a r i ab l es  could be removed from the equat ion,  a l l  remaining p r e d i c t or s  

were examined for  i nc l us i on  in the equat ion.  The v a r i a b l e  that  passed 

the t o l e r ance  t e s t  wi th the smal l est  p r o b a b i l i t y  of was entered i n t o  

the equat ion i f  t ha t  value was smal ler  than the c r i t e r i o n  p r o b a b i l i t y  

for  ent ry  ( F I N - v a l u e ) .  Tolerance was the propor t ion of the v a r i a b l e ' s  

var iance not accounted for  by other  independent  v a r i ab l e s  a l ready in 

the equat ion.  Once a 1 v a r i a b l e  was ent ered,  a l l  v a r i a b l e s  in the 

equat ion were reanalyzed for  possib le  removal .  This process 

cont inued u n t i l  no more v a r i ab l es  could be removed or entered.  In 

t h i s  way, the most powerful  p r ed i c t or s  were entered into the equat ion,  

and repor ted in descending order . -  The c r i t e r i o n  l eve l s  used in t h i s  

study were as f o l l ows:
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1) the p r o b a b i l i t y  of F_- to-enter  (PIN)  value was 0 .05;
2) the p r o b a b i l i t y  of F_-to-remove (POUT) va lue  was 0 . 10 ;  and
3) t o l e r a n c e  was set  at  0 . 5 0 .

Fol lowing these procedures,  the data analyses r e s u l t e d  in models 

for  each dependent v a r i a b l e  t ha t  included both the s t a t i s t i c s  for  

const r uc t i ng  a p r e d i c t i v e  regress i on equat ion and f o r  c a l c u l a t i n g  the  

r e l a t i v e  c o n t r i b u t i o n s  of each p r e d i c t o r  v a r i a b l e  to  the t o t a l  

var i ance .  Consequent ly,  these models provided evidence r e s p e c t i ve  to  

the research quest ions and hypotheses f o r  t h i s  research cyc l e .

Models of Academic Achievement

The r e s u l t a n t  models f o r  the p r e d i c t i o n / e x p l a n a t i o n  of academic 

achievement ,  as measured by standard i zed  achievement t es t  scores,  are  

repor ted in Table F - l  (Appendix F) .  Each model included:  (1) the

p r e d i c t o r s  of t ha t  dependent v a r i a b l e ;  ( 2 ) the simple c o r r e l a t i o n  

between each p r e d i c t o r  and the dependent v a r i a b l e ;  (3) the regression  

c o e f f i c i e n t  (B) , the s t andardi zed beta c o e f f i c i e n t  (BETA), i t s  l eve l  

of s i g n i f i c a n c e ,  and the standard e r r o r  of beta (SE BETA); (4) the 

percent  of t a b l e  (or t o t a l )  var i ance  accounted f o r  by each p r e d i c t o r ;  

and (5) the m u l t i p l e  R_, R_2, and adjusted Rp va lues ,  along wi th the 

standard e r r o r  of the c o e f f i c i e n t  of det e rmi na t i on  (R_2 ) ,

Word studv s k i l l s  achievement . Taken t o g e t h e r ,  f i v e  of the t h i r t y  

independent  v a r i a b l e s  ( the grade point  average v a r i a b l e  was not used) 

included in the stepwise m u l t i p l e  regression accounted for  

approximately  231 (R.2 = . 227) of the var i ance  in the f i r s t  dependent  

v a r i a b l e ,  the word study s k i l l s  subt es t .  As expected,  previous
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achievement ,  as measured by the 1983 reading grade,  accounted for  the  

gr e a t e s t  amount of var i ance ;  but i t  only accounted for  13.87. of the  

var iance in word study s k i l l s .  This meant t ha t  previous reading  

grades did not measure much of the same domain as t h i s  s tandardi zed  

reading achievement subt est  and, t h e r e f o r e ,  was a poorer p r e d i c t o r  

than expected.  The p r e d i c t o r s  and t h e i r  (rounded) r e l a t i v e  

c o n t r i b u t i o n  to the t o t a l  expla ined var i ance  in reading word study  

s k i l l  achievement were:

1 . 1983 reading grade 13.87.
n jL • Acreage per student 4.67.
7 St udent ' s  sex 1.67.
4. S t udent ' s  grade l eve l 1.47.
5. Emergency telephone number l i s t e d 1.37.

These r e s u l t s  demonstrated t ha t  word study s k i l l s  achievement for  

students in the Washoe County School D i s t r i c t  was p r i m a r i l y  a f unc t i on  

of f a c t o r s  not included in t h i s  study.  That i s ,  over t h r e e - f o u r t h s  

(777.) Df  the var i ance  in word study s k i l l s  achievement was l e f t  

unexplained by the t h i r t y  v a r i a b l es  included in t h i s  cycle of the 

present  research.  More i mp o r t a n t l y ,  these r e s u l t s  have suggested that  

f a c t or s  such as f ami l y  income, f ami l y  envi ronment ,  and previous  

student  achievement had very l i t t l e  d i r e c t  e f f e c t  on reading word 

study s k i 1 1 s .

Reading comprehension achievement . Six of the t h i r t y  independent  

v a r i a b l e s  included in the stepwise m u l t i p l e  regcession ana l ys i s  of the 

reading comprehension subtest  measurement of achievement in the Washoe 

County School D i s t r i c t  accounted f or  about 307. (R_2  = .302)  of the 

var i ance .  Again,  previous reading grades made the l a r ges t  r e l a t i v e
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c o n t r i b u t i o n  to e x p l a i n i ng  the var i ance (20.77. ) ,  but was s t i l l  much 

l ess than was expected.  As wi th reading word study s k i l l s ,  the next  

best  p r e d i c t o r  was the school s i t e  acreage per student  v a r i a b l e  

(5.17. ) .  The ot her  p r e d i c t or s  of reading comprehension achievement  

t es t  scores were,  however,  d i f f e r e n t  from those in the previous  

model.  The p r e d i c t o r s  and t h e i r  ( rounded) r e l a t i v e  c o n t r i b u t i o n  to 

the t o t a l  expla ined var i ance in reading comprehension achievement  

i ncluded:

1. 1983 reading grade 20.771
2. Acreage per student  5 .17
3. Number of minutes per student

t hat  the l i b r a r y  was open a f t e r  school 1.27.
4. P a r t i c i p a t i o n  in the g i f t e d  program 2.07.
5. Cost of school const ruc t i on  per student  - .47.
6 . Change of schools 1.67.

These r e s u l t s  i nd i ca t ed  t h a t ,  l i k e  word study s k i l l s ,  reading  

comprehension achievement for  students in the Washoe County School  

D i s t r i c t  was p r i m a r i l y  a funct ion of f a c t o r s  not included in t h i s  

study.  Over t w o - t h i r d s  (707.) of the var i ance in reading comprehension 

subtest  scores was l e f t  unaccounted for  by the model.

An i n t e r e s t i n g  p r e d i c t o r  was the cost of school const ruct ion per 

student  v a r i a b l e ,  which a c t u a l l y  suppressed R? through i t s  negat ive  

r e l a t i v e  c o n t r i b u t i o n  to the explained var i ance .  What the suppressor  

v a r i a b l e  a c t u a l l y  did was increase the r e l a t i v e  pr ed i c t i venes s  of the 

other p r e d i c t o r s  in the model,  r a t her  than reduce the explained  

var i ance .  That i s ,  the other  p r ed i c t  ors would have explained even 

l ess of the t o t a l  va r i ance ,  thus lower ing R_2 , i f  the suppressor had 

not been included in the regression ana l ys i s .  In t h i s  p a r t i c u l a r
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model the suppressor e f f e c t  was very minimal  ( - . 47 . ) ,  and i t  might have 

been i n d i c a t i v e  of the power of skewedness r a t h e r  than a s s o c i a t i on ,  as 

the cost of school const ruct ion per student  was p o s i t i v e l y  skewed.

Reading t e s t  t o t a l  achievement . Of the t h i r t y  independent  

v a r i ab l es  included in the stepwise m u l t i p l e  regression an a l y s i s ,  e ight  

were found to help p r ed i c t  the reading t e s t  t o t a l  score var i ance .

Unl i ke  the f i r s t  two models,  t h i s  model was able to expl a i n  a moderate 

propor t ion of the dependent v a r i a b l e ' s  var i ance .  That i s ,  the e i gh t  

pr e d i c t o r s  together  accounted for  387. (R2 = .380)  of the var i ance in 

the reading t e s t  t o t a l  scores.  Whi le t h i s  s t i l l  meant t hat  627( of the 

var iance remained unaccounted f o r ,  the model did expla in over a t h i r d  

of the var i ance.

Once again,  the two best p r e d i c t o r s  were previous reading grades 

(26.07.) and the number of acres per student  (6.67. ) .  The p r ed i c t or s  of 

reading t e s t  t o t a l  achievement ,  along wi th the (rounded) r e l a t i v e  

co nt r i b u t i on  of each pr e d i c t o r  to the t o t a l  explained va r i ance ,  were:

1 . 1983 reading grade 26. 07.
'■> 
X. a Acreage per student 6.67.
5  a Number of minutes per student  that

the l i b r a r y  was open a f t e r  school 1.27.
4. Student ' s  sex 1.87.
5 . Emergency telephone number l i s t e d 2.07.
6 . Student ' s  grade l eve l .87.
7. Fa t h e r ' s  s ta tus  to student .97.
8 . 19B3 c i t i z e n s h i p  grade -1.47.

Vocabulary knowledge achievement . Six independent  v a r i a b l e s  were 

found to have cont r ibuted together  to expl a i n  317. (R2 = . 307) of the  

observed var iance in the vocabulary knowledge subtest  scores.  As
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expected,  previous grades was the best  p r e d i c t o r ,  but much less  so 

than expected.  The second best p r e d i c t o r  was, however,  qu i t e  

d i f f e r e n t  from the pr ev i ous l y  discussed models.  I nstead of acreage 

per s t udent ,  the next best  p r e d i c t o r  of vocabulary knowledge was 

p a r t i c i p a t i o n  in the f ed er a l  lunch program, a f a m i l i a l  economic 

measure.  The p r e d i c t o r s  and t h e i r  (rounded) r e l a t i v e  c o n t r i b u t i o n  to 

the t o t a l  explained var i ance in vocabulary  knowledge achievement were:

1. 1983 reading grade 20.2'/.
2. P a r t i c i p a t i o n  in lunch program 3.77.
3. Change of schools 2.07.
4. Emergency telephone number l i s t e d  1.87.
5. St udent ' s  grade l eve l  .97.
6 . P a r t i c i p a t i o n  in the g i f t e d  program 2.17.

As wi th previous models,  these r e s u l t s  i nd i ca t ed  that  the best  

p r e d i c t o r s  of vocabulary academic achievement were f a c t o r s  not  

included in these m u l t i p l e  regression analyses.  Hence, 697., or over  

t w o - t h i r d s ,  of the var i ance in vocabulary knowledge t e s t  scores,  for  

students in the Washoe County School D i s t r i c t ,  was l e f t  unexplained by 

the model .

L i s t en i ng  comprehension achievement . A t o t a l  of seven independent  

v a r i ab l es  accounted for  287. (R2 = . 282) of the t o t a l  var i ance in 

l i s t e n i n g  comprehension subtest  scores.  Whi le the previous grades 

v a r i a b l e  was the best p r e d i c t o r ,  both grade l eve l  and change in 

schools were the next best  p r ed i c t o r s  in t h i s  regression model.  

Moreover,  several  independent  v a r i a b l e s  that  had not entered any of 

the previous models were found to be p r e d i c t i v e  of l i s t e n i n g
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comprehension.  The p r e d i c t o r s  of l i s t e n i n g  comprehension achievement ,  

and the (rounded) r e l a t i v e  c o n t r i b u t i o n  of each p r e d i c t o r ,  i nc luded:

1. 1983 reading grade 16.77.
2. St udent ' s  grade l e v e l  3.47.
3. Change of schools 3.17.
4. Number of magazine s u b s c r i p t i o n s  per

student  1.57.
5. P a r t i c i p a t i o n  in the lunch program 2.07.
6 . Number of parents absent  from home - .07.
7. Home telephone number l i s t e d  1.67.

Again,  the regress i on model l e f t  727., or near l y  t h r e e - f o u r t h s ,  of 

the var i ance  in l i s t e n i n g  comprehension unexplained.  In regards to  

the suppressor v a r i a b l e ,  the negat i ve  c o n t r i b u t i o n  was not caused by 

a ssoc i a t i on  because the simple c o r r e l a t i o n  between l i s t e n i n g  

comprehension and the v a r i a b l e  concerning the number of parents  absent  

from the home was e s s e n t i a l l y  zero.

Audi tory  t e s t  t o t a l  achievement . Un l i ke  the reading t es t  t o t a l  

model,  which accounted for  a l a r g e r  amount of the var i ance  than e i t h e r  

of the subtest  models,  the a ud i t o r y  t e s t  t o t a l  regression model 

expla ined less var i ance than e i t h e r  s ub t e s t .  Taken t oge t her ,  the f i v e  

pr e d i c t o r  v a r i a b l e s  of the au d i t o r y  t e s t  t o t a l  model accounted f or

r j

only 237. (R^ = . 231)  of the observed var i ance  in scores.  This meant 

t hat  over t h r e e - f o u r t h s  of the var i ance  remained to be expla ined by- 

v a r i ab l es  outside those t h i r t y  v a r i a b l e s  included in the regression  

analyses.  The p r e d i c t or s  of aud i t o r y  t e s t  t o t a l  achievement ,  and 

t h e i r  ( rounded) r e l a t i v e  c o n t r i b u t i o n  to the expla ined va r i ance ,  were:
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1 . 1983 reading grade 15.37.
o Emergency telephone number l i s t e d 2.37."Z P a r t i c i p a t i o n  in lunch program 1.97.
4. P a r t i c i p a t i o n  in the g i f t e d  program 2.17.
5. Change of schools 1.57.

S p e l l i ng  achievement . Taken t og e t h e r ,  seven of the t h i r t y  

independent  v a r i a b l e s  were able  to account f o r  387. (R^ = ,384)  of the 

var iance in the s p e l l i n g  t e s t  v a r i a b l e .  Whi le t h i s  was the g r ea t es t  

amount of var i ance  explained in any of the ten dependent measures,  the 

model s t i l l  l e f t  627. of the var i ance unexplained.  The p r e d i c t or s  for  

the s p e l l i n g  achievement model,  along wi th t h e i r  (rounded) r e l a t i v e  

co n t r i b u t i o n  to the t o t a l  explained var i ance ,  were:

1. 1983 reading grades 24.87.
2. St udent ' s  residence 3.97.
3. Student  ' s sex 2. 87.
4. Acreage per student  2.77.
5. Encyclopedia sets per student  2.17.
6 . Percentage of books l o s t  per student  2.07.
7. Number of parents employed -.07.

Math concepts achievement . T h i r t y  independent  v a r i a b l e s  ( the 1983.  

grade point  average v a r i a b l e  was used in place of the 1983 reading  

grade v a r i a b l e )  were used in the stepwise m u l t i p l e  regression ana l ys i s  

of the math concepts dependent v a r i a b l e .  Taken t o ge t he r ,  six of these 

v a r i a b l e s  were found to p r e d i c t  or exp l a i n  307. (R_2 =  , 304)  of the 

observed var i ance in the math concepts subtest  scores.  As wi th 

p r ev i ou s l y  discussed models, the best  p r e d i c t o r  of math concepts 

scores was previous grades.  Al though the 19B3 grade point  average was 

used in t h i s  a n a l y s i s ,  the r e s u l t s  i nd i ca t ed  that  previous grades were
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s t i l l  p r e d i c t i v e  of only one- f our th  of the var i ance in math concepts 

subtest  scores.

The p r e d i c t o r s  of math concepts achievement ,  along wi th the 

(rounded) r e l a t i v e  c o n t r i b u t i on  of each v a r i a b l e  to the t o t a l  

expla ined var i ance ,  were:

1 . 1983 grade point  average 26.67.
oL. • P a r t i c i p a t i o n  in the g i f t e d  program 2.57.
"7 St udent ' s  grade l eve l 1.77.
4. Percentage of books los t  per student 1.57.cwl , 1983 c i t i z e n s h i p  grade -1.37.
6 . Home telephone number l i s t e d 1.47.

As wi th other  models,  these r e s u l t s  demonstrated tha t  math concept  

achievement for  students in the Washoe County School D i s t r i c t  was 

p r i m a r i l y  a f unc t i on  of f ac t o r s  not included in t h i s  study.  That i s ,  

seventy percent  of the var i ance in math concepts achievement was l e f t  

unexplained by the t h i r t y  va r i a b l es  included in t h i s  cycle of the 

present  research.

hath t es t  t o t a l  achievement . S i mi l a r  to the reading t es t  t o t a l  

analyses,  mu l t i p l e  regression ana l ys i s  of the t h i r t y  independent  

v a r i a b l e s  for  t h e i r  a b i l i t y  to p r e d i c t  math t e s t  t o t a l  scores,  

r esu l t ed  in g rea t e r  p r e d i c t a b i l i t y  of the t es t  scores than the subtest  

scores.  Four independent  v a r i a b l e s ,  taken t oge t her ,  accounted for  337. 

(R/  = ■ 3 A 8 ) of the observed var iance in the dependent v a r i a b l e .  The 

1933 grade point  average v a r i a b l e  was once again the best p r e d i c t o r .  

This t i me,  however,  previous grades were found to account for  wel l  

over one- f our t h  of the var iance (29.67. ) .  Whi le t h i s  i s  s t i l l
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considerably  less than expected,  i t  was the l a r ge s t  c o n t r i b u t i o n  to 

any dependent v a r i a b l e  by previous grades.

The p r e d i c t or s  o-f math t e s t  t o t a l  achievement ,  along wi th the 

(rounded) r e l a t i v e  c o n t r i b u t i o n  o-f each v a r i a b l e  to the t o t a l  

expla ined v a r i ance ,  were:

1. 1983 grade point  average 2 9 . 6 ’/.
2. P a r t i c i p a t i o n  in the g i f t e d  program 3.17.
3. Percentage of books l os t  per student  1.67.
4. 19B3 c i t i z e n s h i p  grade -1.57.

These r e s u l t s  i n d i c a t e d  t ha t  t wo - t h i r d s  o-f the var i ance in math 

t e s t  t o t a l  scores was l e f t  unaccounted f o r .  More i mp o r t an t l y ,  i t  wa 

found t ha t  i nc l us i o n  of the 1983 c i t i z e n s h i p  grade in the analyses  

increased the a c c o u n t a b i l i t y  of the other  p r ed i c t or s  ( i . e . ,  i t  was a 

suppressor v a r i a b l e ) .

Science knowledge achievement . Six of the t h i r t y  independent  

v a r i ab l es  analyzed were found to help p r e d i c t  307. (R^ = .297)  of the 

var iance in science knowledge t e s t  scores.  Whi le the best p r e d i c t o r  

was previous grades,  i t  made a r e l a t i v e l y  smal l  c o n t r i b u t i o n .  The 

next  best p r ed i c t or s  were the s t u d e n t ’ s age at  the t ime of the t e s t  

and, again,  acreage per s tudent .  The p r e d i c t o r s ,  along wi th t h e i r  

(rounded) r e l a t i v e  c o n t r i b u t i o n s  to the expla ined var i ance ,  for

science knowledge achievement were:

1 . 1983 grade point  average 17.27.
oL. . Age in months at the t ime of t e s t 4. 77.
7 Acreage per student 4.27.
4. Number of minutes per student  t hat

the l i b r a r y  was open a f t e r  school 1.17.
5. St udent ' s  sex .77.
6 . P a r t i c i p a t i o n  in the g i f t e d  program 1. 77.
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As with a l l  the other  models,  the r e s u l t s  of the stepwise mu l t i p l e  

regression analyses showed t h a t  707. of the observed var i ance in 

science knowledge was p r e d i c t i v e  by f a c t o r s  not included among the 

t h i r t y  v a r i a b l es  used in t h i s  study.

Summary. Stepwise m u l t i p l e  regression analyses were made f or  each 

of the ten dependent measures of academic achievement using t h i r t y  

independent  v a r i a b l e s .  Al though none of the v a r i a b l e s  i nvo l ved ,  

i nc l udi ng previous grades,  had strong c o r r e l a t i o n s  wi th the dependent  

v a r i a b l e s ,  the v a r i a b l e s  were t h e o r e t i c a l l y  r e p r e s e n t a t i v e  of f a c t o r s  

tha t  would a f f e c t  educat ional  achievement .  That i s ,  the t h i r t y  

v a r i ab l es  included measures of the s t u d e n t ' s  previous achievements,  

personal  and f a m i l i a l  background,  previous t e a c h e r ' s  e v a l u a t i on s ,  and 

school environment and l earn i ng  contents.  Moreover,  many of the 

t r a d i t i o n a l l y  accepted s o c i o c u l t u r a l  f a c t o r s ,  such as e t h n i c i t y ,  

f ami l y  cohesiveness,  f ami l y  and school socioeconomic s t a t us ,  mat er i a l  

resources for  t each i ng ,  and f a c u l t y / s t a f f ,  were among the p o t e n t i a l  

independent  v a r i ab l es .

Despi te t h i s  scope of the independent  v a r i a b l e s ,  between 627. and 

777. of the var i ance in academic achievement ,  as measured by 

standardi zed achievement t e s t  scores,  was found to have been a 

f unct i on of v a r i a b l e s  not included in the analyses.  In other  words,  

a l l  of these proposed p r e d i c t o r s  have expla ined only between 237. and 

387. of the var i ance in s tandardi zed achievement t e s t  scores f or  

students in the Washoe County School D i s t r i c t .  This apparent l y  

l i m i t e d  p r e d i c t i v e  power of the regression models f o r  academic
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achievement may have been due to the unusual l y  low p r e d i c t a b i l i t y  o-f 

previous achievement as measured by c lass grades.  That i s ,  19S3 

reading grades/grade po i n t  averages only expla ined between 147. and 307. 

(wi th an average o-f 217.) of the var i ance  in the dependent v a r i a b l e s .  

That only an average of o n e - f i f t h  of the var i ance  in academic 

achievement was expla ined by prev ious achievement was a su r p r i s i n g  

r e s u l t .  The i m p l i c a t i o n  of t h i s  r e s u l t  was t ha t  e i t h e r  previous  

grades or the s t andard i zed  achievement t e s t s  (but  most l i k e l y  previous  

grades)  were not v a l i d  and r e l i a b l e  measures of academic achievement  

in the Washoe County School D i s t r i c t .

Developing General  Models of Academic Achievement

Regardless of the amount of var i ance  expla ined by the p r e d i c t o r s ,  

t h i s  knowledge of which p r e d i c t o r s  did ent er  the equat ions was of 

t h e o r e t i c a l  i n t e r e s t  to t h i s  study.  That i s ,  t h i s  study sought  

empi r i ca l  evidence to determine what student  c h a r a c t e r i s t i c s  and other  

v a r i a b l e s  were r e l a t e d  t o ,  and p r e d i c t i v e  o f ,  academic achievement in 

the Washoe County School D i s t r i c t .  Hence,  i d e n t i f i c a t i o n  of those  

v a r i a b l e s  t hat  had been found to be p r e d i c t o r s  of the var ious measures 

of academic achievement was e q u a l l y  important  to that  of exp l a i n i ng  or 

account ing for  the va r i ance .  Moreover,  i t  was hypothesized t hat  

e t h n i c i t y  and grade l eve l  would be p r e d i c t o r s  of academic 

achievement .  The next stage of t h i s  research cyc l e ,  t h e r e f o r e ,  was to 

examine the regress i on models to r e f u t e  or v e r i f y  t h i s  hypothesis.
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E t h n i c i t y  and Achievement

Analysis  of the stepwise m u l t i p l e  regression r e s u l t s  (Table F-1 ,

Appendix F) documented t ha t  e t h n i c i t y  t r e a t e d  as a v a r i a b l e  was not a

p r e d i c t o r  of academic achievement t e s t  scores for  any of the dependent

v a r i a b l e  regression models.  Despi te the observed s i g n i f i c a n t

d i f f e r e n c e s  between Indian and non- Indian students wi th regards to the

var ious f a c t o r s  in the study and the s t a t i s t i c a l l y  s i g n i f i c a n t

c o r r e l a t i o n s ,  the f a c t  tha t  some students were e t h n i c a l l y  or

c u l t u r a l l y  i d e n t i f i e d  as Indian or non- Indian was not a p r e d i c t o r  of

academic achievement ,  as measured by t e s t  scores,  in the Washoe County

School D i s t r i c t .

Consequent ly,  the r e s u l t s  of t h i s  study r e f u t ed  the seventh

research hypothesis:

H7 : E t h n i c i t y  i s  an antecedent  p r e d i c t o r  of s tandardized
achievement t e s t  scores in the Washoe County School D i s t r i c t .

More i mp o r t an t l y ,  these r e s u l t s  provided a d e f i n i t i v e  answer to the

f our t h  research quest ion:  Is e t h n i c i t y  a determinate  antecedent

p r e d i c t o r  of achievement? C l e a r l y ,  the r e s u l t s  of t h i s  study-

e s t ab l i shed t ha t  e t h n i c i t y  was not a p r e d i c t o r  of achievement in the

Washoe County School D i s t r i c t .  The next  step,  t h e r e f o r e ,  was to

eva l uat e  the empi r i ca l  r e s u l t s  concerning the research hypothesis t ha t

grade l eve l  was an antecedent  p r e d i c t o r  of s tandardi zed achievement

t e s t  scores in the Washoe County School D i s t r i c t .

Grade Level  and Achievement

In eva l ua t i ng  the regression r e s u l t s  in Table F - l  (Appendix F ) ,
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the a b i l i t y  of a v a r i a b l e  to p r ed i c t  academic achievement was 

assessable in two d i f f e r e n t  ways. One way was to determine the mean 

amounts of var iance expl a i ned,  whi le  another  was to f ind which 

v a r i a b l e s  most f r e q u e n t l y  appeared as p r e d i c t o r s .  E i t her  way, grade 

l eve l  was not the next best p r e d i c t o r .  In terms of average amounts of 

explained var i ance ,  acreage per student  had explained the next l a r ges t  

amount of var i ance .  That i s ,  the acreage v a r i a b l e  accounted for  an 

average of 4,65'/. of the var i ance in achievement t e s t  scores.  The next  

best p r ed i c t or s  were p a r t i c i p a t i o n  in the f eder a l  lunch program 

(2.52'/.) and p a r t i c i p a t i o n  in the g i f t e d  student  program (2.  257.).  

Indeed,  grade l eve l  was one of the poorer p r e d i c t o r s ,  account ing for  

an average of only 1.64'/. of the var i ance .  Grade l eve l  was, however,  

the t h i r d  best p r e d i c t o r  in terms of occurrence.

The best p r ed i c t o r ,  of course,  was the 1983 reading grade/grade  

point  average v a r i a b l e ,  which accounted for  an average of 217. of the 

var iance and entered a l l  ten models.  The second most f r eq uen t l y  

occurr ing pr ed i c t o r  was p a r t i c i p a t i o n  in the g i f t e d  program, having 

entered i n t o  six of the ten equat ions.  In p a r t i c u l a r ,  p a r t i c i p a t i o n  

in the g i f t e d  program was p r e d i c t i v e  of a l l  three math and science  

dependent v a r i a b l e s .  Grade l eve l  was the next most f requent  p r ed i c t or  

and appeared in f i v e  of the 10 regression equat ions.  Hence, the 

r e s u l t s  of t h i s  study suggested that  grade l eve l  was a moderate 

pr e d i c t o r  of achievement in the Washoe County School D i s t r i c t .  As 

such, these r e s u l t s  provided support  for  the six research hypotheses:

: Grade l eve l  i s  an antecedent  p r e d i c t o r  of standardized
achievement t e s t  scores in the Washoe County School D i s t r i c t .
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This r e s u l t  led to the decision to reanalyze  the dependent  

v a r i a b l e s  wi th stepwise m u l t i p l e  regression techniques,  a f t e r  removing 

grade l e v e l  from the l i s t  of independent v a r i a b l e s .  Removal of the 

grade l e v e l  v a r i a b l e  would presumably have al lowed other  f a c t o r s  to 

enter  i n t o  the equat ion thereby making the models more r i gorous .  This  

process of removing a p r e d i c t o r  hinged upon the c on c e p t u a l i z a t i on  that  

t ha t  v a r i a b l e  might p o t e n t i a l l y  have become a cont ro l  measure for  

f u r t h e r  analyses.

Accordingly ,  grade l eve l  was removed from cons i der a t i on  on the 

presumption that  f u r t h e r  analyses would include grade l eve l  by grade 

l eve l  analyses f or  each dependent v a r i a b l e .  The r e s u l t s  of t h i s  

second set  of stepwise m u l t i p l e  regression analyses,  wi thout  grade 

l e v e l ,  are repor ted in Table F-2 (Appendix F) .

Of more i n t e r e s t ,  however,  was how the m u l t i p l e  regression r e s u l t s  

without  grade l eve l  compared wi th those when the v a r i a b l e  was 

included.  Table 33 presents the r e s u l t s  for  both sets of stepwise  

m u l t i p l e  regression r e s u l t s  f o r  comparat ive analyses.  As can be seen,  

the removal of the grade l e v e l  v a r i a b l e  from the analyses had no 

e f f e c t  on the f i v e  equat ions f or  which grade l eve l  had not been a 

p r e d i c t o r .  In regards to the explained var i ance (R_2) , the removal of 

the grade l eve l  p r e d i c t o r  s l i g h t l y  increased the expl anatory  power of 

the vocabulary ( + .5'/.) and math comprehension ( + .17.) models,  whi le i t  

decreased the a c c o u n t a b i l i t y  of the word study s k i l l s  ( - . 47 . ) ,  reading  

t e s t  t o t a l  ( - . 77 . ) ,  and l i s t e n i n g  comprehension ( - .87. )  models.  In 

conclusion,  in no case did removal of grade l eve l  from the analyses
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Tab l e  33.  Compar i son o f  Reg r ess i on  Models

Models With Grade Level Models Wi thout  Grade Level
!. of Table '/. of Table

Ft ed i c t or Var iance Predi  ctor Var iance

Word Stud v S k i l l s

1983 Reading Grade ( m) 13.81 1983 Reading Grade ( m) 14. 07
Acreaae Per Student  (m) 4.60 Acreage Per Student  (m) 4 . 63
Sex (n) 1.59 Sex (n) 1 .65
Grade Level  (n) 1.36

Age in Months at
Time of Test  (n) . 55

Emergency Telephone (n) 1.31 Emergency Telephone (n) 1 . 36
Total 22.  h i Total 22.26

Readina Comprehension

1983 Reading Grade (m) Of) i- QL » u u 1933 Readi nq Grade im) 2 0 . 6 8

Acreaae Per Student  (m) f  a  r. 
j . U o Acreaae Per Student  (m) 5. 0 S

L i b r a r y  Open Af t e r L i br a r y  Open A f t e r
School Per Student  (m) 1.16 School Per Student  (m) 1 . 16

Gi f t ed  Student  Program ( m) 2. 0 0 Gi f t ed  Student  Program (m) 2 . 0 0

Cost of School Cost of School
Per Student  (m) ■7 tr

. V' vJ Per Student  (m) T C-  , u

Change of  Schools i n) 1 .61 Change of Schools in) 1.61
Total 30.  18 Total 30.  18

- - I n d i c a t e s  v a r i a b l e  t ha t  is manipulable by the school d i s t r i c t .
( n ) - - I n d i c a t e s  v a r i a b l e  t ha t  i: 

d i s t r i c t .
not manipulable by the school
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Table  33.  ( Cont i nued)

Models With Grade Level__________ Models Without  Grade Level_____
'/. of Table 7. of Table

Predi  ctor____________________ Var iance___ Pr ed i c t or ____________________ Var iance

Readinq Test Total

1983 Reading Grade (m) 26.04
Acreage Per Student  (m) 6 .63
L i br a r y  Open A f t e r  

School Per Student  (m) 1.23
Sex ( n ) 1.81
Emergency Telephone (n) 1.99
Grade Level  (n) .82
F a t h e r ' s  Status (n) .93
1983 C i t i z e n s h i p  Grade im) - 1 . 4 4  
Total  38.01

1983 Reading Grade (m) 26.18
Acreage Per Student  (m) 6 . 6 8

L i b r a r y  Open Af t er  
School Per Student (m) 1.21

Sex (n) 1.86
Emergency Telephone (n) 1.96

F a t h e r ' s  Status (n) .96
1983 C i t i z e n s h i p  Grade (m) - 1 . 5 6
Total  37.29

Vocabulary Knowledge

1983 Reading Grade (m) 20. 23 1983 Reading Grade <m) 20.  31
Free & Reduced Lunch (n) 3 .67 Free & Reduced Lunch (n ) 3 .47
Change of Schools (n) 2. 03 Change of Schools (n) A ■ f u
Emergency Telephone (n) 1.78 Emergency Telephone (n) 1 . 6 6

Grade Level  (n) . 90
G i f t ed  Program (mi 2. 09 Gi f t ed  Program (m) 1. 96

Number of Days Absent
in 1982-1983 (m) . 83

Magazine Subscr ipt ions
Per Student  ( m) 1.19

Total 30.7  0 Total 31.18

( m ) - - I n d i c a t e s  v a r i a b l e t ha t  is manipulable by the school d i s t r i c t .
( n ) - - I n d i c a t e s  v a r i a b l e t ha t  is not manipulable by the school

d i s t r i c t .
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Tabl e  33.  ( Con t i nued )

M o del 5 With Grade Level__________ Models Without Grade Level

Predi  c tot-
'/. of Table  

Variance
/

Predi  ctor
1 of Table 

Variance

L i s t en i ng  iCornerehension

1983 Reading Grade (m) 16.71 1983 Reading Grade ( m) 17.43
Grade Level  (n) 3. 44
Chanqe of Schools (n) 3 .08 Change of Schools ( n) 3. 00

Age in Months at
Time of Test (n) 1. 29

Magazine Subscr ipt ions Magazine Subscr ipt ions
Per Student  ( m) 1.49 Per Student  ( m) 1.31

Free & Reduced Lunch (n) 1.95 Free Reduced Lunch (n) 1. 93
Number of Parents Absent (n) - . 0 5 Number of Parents Absent (n) - . 0 5
Home Phone L is ted (n) 1.60 Home Phone Lis ted (n) l.faB

St udent ' s  Residence (n) . 88
Total 28.22 Total 27.  47

Audi tory Test Total

1983 Reading Grade (m) 15.28 1983 Reading Grade (m) t.n hO C
O

Emergency Telephone (n) 2 . 28  Emergency Telephone (n) 2. 28
Free %. Reduced Lunch in) 1.94 Free i. Reduced Lunch (n) 1. 94
Gi f t ed  Program ( m) 2. OS Gi f t eo  Program (m) 2.08
Change of Schools (n) 1.47 Change of Schools (n) 1.47
Total 23.05 Total 23.05

( m)- - I nd i ca t es  v a r i a b l e  that  i s  manipulable by the school d i s t r i c t .  
<n) - - I n d i c a t e s  v a r i a b l e  that  i s  not manipulable by the school  

d i s t r i c t .
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Table 33. (Con t i nued )

Models With Grade Level Modeis Without Grade Level
1 of Table jI of Table

Pred i c t or Var i ance Pr ed i c t or Var iance

Spe l 1i nq

1983 Reading Grade (m) 24.82 1983 Reading Grade (m) 24.82
St udent ' s  Residence (n) 3. 93 S t ud e n t ’ s Residence (n) 3.93
Sex (n) 2 .79 Sex in) 2 .79
Acreage Per Student  (m) 2.71 Acreage Per Student  (m) 2.71
Encyclopedia Sets Encyclopedia Sets

Per Student  (m) 2.13 Per Student  (m) 2. 13
Percentage of Books Percentage of Books

Lost Per Student ( m) 2 . 0 0 Lost Per Student (m) 2 . 0 0
Number q f Parents Number of Parents

Employed (n) - .  0 3 Employed ( n) - .  0 3
Total o 8 .  a j Total 38. 35

Math Conceots

1983 Grade Point 1983 Grade Point
Average (m) 24.64 Average (m) 0/1  Ci 7 2--T ' U /

Gi f t ed Program (m) 2. 54 Gi f t ed  P r o a r a m (m) 2 .66
Grade Level  (n) 1 . 6 8

Age in Months at
Time of the Test (n) 1.41

Percentage of Books Percentage of Books
Lost Per Student (m) 1.48 Lost Per Student (m) 1.52

1983 C i t i z en sh i p  Grade (mi - 1 . 34 1983 C i t i ze n s h i p  Grade (m) - 1 . 3 7
Home Phone Listed (n) 1.40 Home Phone Listed (n) 1.43
Total 30.  40 Total 30. 52

( m) - - I n d i c a t e s  v a r i a b l e  t hat  i s  manipulable by the school d i s t r i c t ,  
( n ) - - I n d i c a t e s  v a r i a b l e  that  i s  not mam pul ab 1 p by the school  

d i s t r i c t .
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Table  33. (Con t i nued )

Models Wi th Grade Level Models Wi t hou t  Grade Level
V/« of  Table of  Table

P r e d i c t o r Var i ance Pr ed i  c t o r Va r i ance

Math t e s t  T o t a l

1983 Grade Po i n t 1983 Grade Po i n t
Average ( m) 29.60 Average <m) 29.60

G i f t e d  Program ( m) 3.09 G i f t e d  Program (m) 3.09
Per cen t age  of  Books Percen t age  of  Books

Los t  Per Student  (m) 1.67 Los t  Per Student  (m) 1.67
1983 C i t i z e n s h i p  Grade (m) - 1 . 5 4 1983 C i t i z e n s h i p  Grade (m) - 1 . 3 7
To t a l 32.82 To t a l 32.  82

Sc ience Knowledge

1983 Grade Po i n t 1983 Grade Po i n t
Average ( m) 17. 22 Average (m) 17.22

Aoe i n  Months at Aoe i n  Months at
Time of  Test  (n) 4. 68 Time of  Test  in) 4. 68

Acreage Per Student  (m) 4. 25 Acreage Per Student  im) 4. 25
L i b r a r y  Open A f t e r L i b r a r y  Open A f t e r

School  Per S tudent  ( m) 1.13 School  Per Student  (m) 1.13
Sex ( n ) . 68 Sex ( n ) . 68
G i f t e d  Program ( m) 1.70 G i f t e d  Program (m) 1.70
To t a l 29.66 To t a l 29.  66

(m) - - i n d i c a t e s  v a r i a b l e  t h a t  i s  ma n i p u l a b l e  by the schoo l  d i s t r i c t ,  
(n) — I n d i c a t e s  v a r i a b l e  t h a t  i s  not  man i pu l a b l e  by t he  school  

d i s t r i c t .
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adverse ly  a f f e c t  the p r e d i c t i v e  power of the regression models.

In examining changes in the p r e d i c t o r s  themselves,  i t  was observed 

(Table 33) t ha t  severa l  d i f f e r e n t  p r e d i c t o r s  entered i n t o  the models 

f o r  vocabulary knowledge and l i s t e n i n g  comprehension,  whi l e  the 

s t ud e n t ' s  age at  the t ime of the t e s t s  e s s e n t i a l l y  replaced grade 

l eve l  in the word study s k i l l s  and math concepts p r e d i c t o r  models.

That the s t u d e n t ' s  age v a r i a b l e  replaced grade l e v e l  was expected due 

to the strong i n t e r c o r r e l a t i o n  between these two independent  

p r e d i c t o r s  <r_ = . 9 4 ) ,  whi l e  the en t r y  of  the other  v a r i a b l e s  was 

unpred i c ted .  The number of days absent (.87.) and the number of  

magazine sub scr i p t i on s  per student  (1.27.) took the place of grade 

l e v e l  in the vocabulary knowledge model ,  and in the process increased  

the expl anat ory  a b i l i t y  of the model j u s t  s l i g h t l y  ( .57. ) .  On the 

other  hand, the s t u de n t ' s  age at  the t ime of the s tandardized  

achievement t e s t s  (1.37.) and the s t u d e n t ' s  residence (.97.) s l i g h t l y  

decreased the expl anatory  power (.87.) of  the l i s t e n i n g  comprehension 

model when those two v a r i a b l e s  took the place of grade l e v e l .  More 

i m p o r t a n t l y ,  the r e s u l t s  added to the pool of independent  v a r i a b l e s  

t ha t  acted as p r e d i c t o r s  of academic achievement .

General  Models of Academic Achievement

The o b j e c t i v e s  for  t h i s  stage of the second research cycle of t h i s  

study was to present  empi r i ca l  evidence concerning the t h i r d  research  

guest ion:

3. What v a r i a b l e s - - b o t h  manipulable and non-manipulab1e by the  
school system- -are  antecedent  p r e d i c t o r s  of achievement?
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In answering t h i s  quest i on ,  a general  model (or models) was 

d e l i ne a t ed ,  which could be used for  f u r t h e r  study as w e l l .  The 

r e s u l t s  of the second set  of stepwise m u l t i p l e  regression analyses  

provided the best regression equat ions or models,  but wi thout  the 

expl anat ory  power of the grade l e v e l  v a r i a b l e .  Thus, by pool ing the 

p r ed i c t o r s  from each model t o g e t h e r ,  a gener a l i z ed  model for  

e xp l a i n i ng  academic achievement was c r ea t ed .  Such a model thereby  

provided a d e f i n i t i v e  answer to the research quest ion.  However,  due 

to the f a c t  t ha t  d i f f e r e n t  previous grade v a r i a b l e s  have been used in 

the m u l t i p l e  regression analyses for  the math concepts,  math t e s t  

t o t a l ,  and science knowledge dependent v a r i a b l e s ,  two d i f f e r e n t  

general  models were const ructed.  These general  models of academic 

achievement are presented in Table 34.  The f i r s t  general  model was 

designated the "Reading Model ," because i t  included the p r ed i c t o r s  

from the regression equat ions for  word study s k i l l s ,  reading  

comprehension,  reading t e s t  t o t a l ,  vocabulary knowledge,  l i s t e n i n g  

comprehension,  aud i t o ry  t e s t  t o t a l ,  and s p e l l i n g .  The second, or 

"Math," model encompassed the p r ed i c t o r s  from the math concepts,  math 

t es t  t o t a l ,  and science knowledge m u l t i p l e  regression equat ions.

General  reading model of achievement . As presented in Table 34,  

the general  reading model was composed of p r e d i c t o r s  p e r t a i n i n g  to 

s t ud e n t ' s  previous academic achievement ,  t e a c h e r ' s  e v a l ua t i o ns ,  

student  and f a m i l i a l  background c h a r a c t e r i s t i c s ,  and school  

environment and l ear n i ng  contexts f a c t o r s .  Eleven of the twenty-one  

(527.) antecedent  p r e d i c t o r s  were f a c t o r s  t h a t  would be p o t e n t i a l l y
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Table 34.  General  Models o-f Academic Achievement  
in the Washoe County School D i s t r i c t

General  Reading Model___________________________ General  Math Model

A. Academic Achievement A. Academic Achievement
1 . Number of Days Absent

in 1982-1983 (ml
n 1983 Reading Grade ( m) 1. 1983 Grade Point  Average (m)

B. Student  Evaluat ions B. Student Evaluat ions
1 . 1983 C i t i z e n s h i p  Grade (m) 1. 1983 C i t i z e n s h i p  Grade (m)
a
i .  • Gi f t ed  Program <m) 2. Gi f t ed  Program (m)

C. Bs ckaround C h a r a c t e r i s t i c s C. Backqround C h a r a c t e r i s t i c s
1 . Age in Months at 1. Age in Months at

Time of Test (n) Time of Test in)
jC • Change in Schools (n)
7 Emergency Telephone (m)
4. F a t h e r ' s  Status in)
C
J . Free & Reduced Lunch (n)
6 . Home Phone L is t ed in) 2. Home Phone Lis ted (n)
7. Number of Parents Absent (n)
8 . Number of Parents Employed (n)
9. Sex ( n ) 3. Sex (n)

1 0 . S t udent ' s  Residence in)

D. School Environment and D. School Environment and
Learnino Contexts Learnino Contexts
1 . Acreage Per Student  (m) 1. Acreage Per Student (m)
0 Cost of School Per Student  (m)
*jl ■ Encyclopedia Sets

Per Student (m)
4. Grade Level (n) 2. Grade Level  i n )
5 ■ L i b r a r y  Open Af ter 3. L i b r a r y  Open Af t er

School Per Student  (m) School Per Student im)
h. Magazine Subscr ipt ions

Per Student ( m)
7. Percentage of Books 4. Percentage of Books

Lost Per Student  (m) Lost Per Student ( m)

(m)— I nd i ca t es  v a r i a b l e  that  i s  manipulable by the school d i s t r i c t .  
( n ) - - I n d i c a t e s  v a r i a b l e  that  i s  not manipulable by the school  

d i s t r i c t .
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manipulable (or changeable)  by the school d i s t r i c t ,  whi l e  ten (487.) 

were non- manipulable , w  beyond the i n f l u e n c e  of the school system.

In comparing t h i s  l i s t  of p r ed i c t or s  (or the general  reading  

model) f or  r ead i ng ,  aud i t o r y  and s p e l l i n g  achievement wi th the 

o r i g i n a l  l i s t  of t h i r t y  independent v a r i a b l e s ,  some i n t e r e s t i n g  

r e s u l t s  were found.  Of the t hree  independent  v a r i a b l e s  of academic 

achievement ,  both v a r i a b l e s  included in the m u l t i p l e  regression  

analyses of the reading or i en t ed  models,  the 1983 reading grade and 

the number of days absent in 1982-83,  were found to be p r e d i c t o r s .

(The t h i r d  v a r i a b l e ,  19B3 grade point  average,  was used only wi th the  

t hree  dependent v a r i a b l e s  found in the general  math model of 

achievement as discussed below) .

The number of t imes a student  was r e t a i n e d  was not found to be a 

p r e d i c t o r  of academic achievement .  The other  two student  eva l uat i on  

v a r i a b l e s ,  however,  were found to be p r e d i c t o r s  of achievement.

Indeed,  p a r t i c i p a t i o n  in the g i f t e d  program,  as discussed above, was

the t h i r d  best p r e d i c t o r  in terms of expla ined var i ance and the second 

best  p r e d i c t o r  in terms of the number of d i f f e r e n t  regression  

equat ions t ha t  included i t  ( i . e . ,  entered six of the equat i ons) .  In

c o n t r a s t ,  the other  teacher  e v a l u a t i o n ,  1983 c i t i z e n s h i p  grade,  was 

found to be a suppressor of explained var i ance .  That i s ,  when the 

1983 c i t i z e n s h i p  grade v a r i a b l e  entered i n t o  an equat ion,  i t  

cont r ibut ed n e g a t i ve l y  to the explained var i ance .  This meant that  i f  

t h i s  teacher  eva l ua t i on  f ac t o r  was not in the model,  the other  

va r i ab l es  would have been less p r e d i c t i v e .
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I r o n i c a l l y ,  the only antecedent  background c h a r a c t e r i s t i c  v a r i a b l e  

included in the stepwise m u l t i p l e  regression analyses that  did not  

prove to be a p r e d i c t o r  o-f academic achievement was e t h n i c i t y ,  which 

had been hypothesized to be a very good p r e d i c t o r  o-f academic 

achievement in the Washoe County School D i s t r i c t .  The other  ten 

personal  and - fami l i a l  antecedents were p r ed i c t o r s  o-f one or more o-f 

the dependent v a r i a b l e s .  Of these,  p a r t i c i p a t i o n  in the f eder a l  lunch 

program, the change of schools,  the l i s t i n g  of an emergency telephone  

number, and the s t u d e n t ' s  sex seemed to be the b e t t e r  p r e d i c t o r s  in 

terms of e i t h e r  f requency of appearance in equat ions or average amount 

of explained var i ance .

Only seven of the four t een school envi ronment  and l earn i ng  context  

v a r i ab l es  were found to be p r ed i c t o r s  of reading or i en t ed  academic 

achievement in the Washoe County School D i s t r i c t .  Despi te t h i s ,  the 

acreage per student  v a r i a b l e  was found to be the second best  p r e d i c t o r  

in terms of the amount of var i ance i t  exp l a i ned ,  and second, wi th  

grade l e v e l ,  in f requency of appearance.  Grade l e v e l ,  along wi th the  

percentage of books l o s t  and the number of minutes per student  that  

the l i b r a r y  was open a f t e r  school were the other  f a i r l y  good 

pr ed i c t o r s  from the school environment and l ea r n i ng  context  category.

General  math model of achievement . I t  was found (Table 34) t h a t ,  

except  for  the 1983 grade point  v a r i a b l e  t h a t  took the place of the 

1983 reading grade v a r i a b l e ,  a l l  p r ed i c t or s  in the general  math model 

of achievement were also in the general  reading model.  The real  

d i f f e r en c e s  between the two general  models were in regards to the
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number o-f p r ed i c t o r s  involved and the percentage of p r e d i c t o r s  t hat  

would be p o t e n t i a l l y  manipulable by the Washoe County School  

D i s t r i c t .  There were h a l f  as many p r e d i c t o r s  in the general  math 

model of achievement ,  and six of the ten (607.) p r ed i c t or s  were 

manipulable v a r i a b l e s .

In comparison to those v a r i a b l e s  included in the regression  

analyses ,  the 1983 grade point  average v a r i a b l e  was the only previous  

academic achievement p r e d i c t o r ;  ( the general  reading model a l so  

included the number of days absent in 1983) .  As wi th the general  

reading model,  two of the t hree  antecedent  student  eva l ua t i on  

v a r i a b l e s ,  the 1983 c i t i z e n s h i p  grade and p a r t i c i p a t i o n  in the g i f t e d  

program,  were found to be p r ed i c t or s  of math or i en t ed  achievement .

Once again,  the 1983 c i t i z e n s h i p  grade v a r i a b l e  was a suppressor  

v a r i a b l e .  The general  math model was d r a m a t i c a l l y  d i f f e r e n t  from the 

general  reading model in terms of background c h a r a c t e r i s t i c  

p r e d i c t o r s .  Only t hree  of the eleven antecedent  v a r i a b l e s  entered as 

p r e d i c t o r s  of math or science achievement ,  suggest ing t ha t  student  and 

f a m i l i a l  background c h a r a c t e r i s t i c s  had l ess  i n f l ue nc e  on math and 

science.  With respect  to school envi ronment  and l ear n i ng  context s  

antecedent  v a r i a b l e s ,  four  of the f our t een  were found to be p r ed i c t or s  

of one or more of the t hr ee  dependent v a r i a b l e s  in the general  math 

model.  On the whole,  previous achievement and student  e va l ua t i ons  had 

been found to be more p r e d i c t i v e  of math or i en t ed  achievement than 

were persona l ,  f a m i l i a l  or school f a c t o r s .
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Summary■ Evaluat ion of the stepwise m u l t i p l e  regression equat ions  

was accomplished by pool ing the p r e d i c t o r s  from each of the ten 

separate  regression equat ions i n t o  two general  models of academic 

achievement .  The f i r s t ,  which had a t o t a l  of twenty-one p r e d i c t o r s  

and was a p p l i c a b l e  f o r  word study s k i l l s ,  reading comprehension,

reading t e s t  t o t a l ,  vocabulary knowledge,  l i s t e n i n g  comprehension,

a u d i t o r y  t es t  t o t a l ,  and s p e l l i n g  achievement ,  was the general  reading

model.  The second model was the general  math model,  which was f o r  the

math concepts,  math t es t  t o t a l ,  and science knowledge achievement  

dependent v a r i a b l e s ,  and i t  included ten p r e d i c t o r s .

The r e s u l t s  of these analyses,  then,  provided an answer to the

research quest ion,

3. What v a r i a b l e 5 - - bo t h  manipulable and non-manipulable by the
school syst em- - are  antecedent  p r e d i c t or s  of achievement?

S p e c i f i c a l l y ,  the f o l l o wi n g  manipulable and non-manipulable v a r i a b l e s  

were found to have been antecedent  p r e d i c t o r s  of academic achievement  

( in the Washoe County School D i s t r i c t ) :

1. Manipulable Antecedent  Pr e d i c t o r s :
a. The number of days a student  was absent the previous year

( 1932 - 83 ) ;
b. Previous c lass grades (1983 reading grade;  1983 grade 

point  a v e r a g e ) ;
c. 1983 c i t i z e n s h i p  grade;
d. P a r t i c i p a t i o n  in the g i f t e d  student  program;
e. Having an emergency telephone number l i s t e d  at the school  

o f f i c e ;
f .  Having a home (or other )  te lephone number at which parents

could be contacted f o r  nonemergency mat ters;
g. The acreage of the school campus per student ;
h. The cost of school const r uc t i on  per student ;
i .  The number of encyclopedia sets in school per student ;
j .  The s t ud en t ' s  grade l e v e l ;
k. The number of minutes the school l i b r a r y  i s  open a f t e r

school per student ;
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1. The number of magazine subscr i p t i ons  per student ;  and 
m. The percentage of books l os t  per student .

2. Non-manipulable Antecedent Pred i c t or s :
a. The s t uden t ' s  age in months at  the t ime of the 

standardized achievement t e s t  (Apr i l  2, 1984);
b. The f a t h e r ' s  s ta tus  ( e . g . ,  n a t u r a l ,  step)  to the student ;
c. P a r t i c i p a t i o n  in the f edera l  lunch program;
d. The number of parents absent from the home;
e. The number of parents employed;
f . The s t u d e n t ' s sex;
g. The s t uden t ' s  residence ( e . g . ,  urban,  r u r a l ) ,  and
h. Whether the student  has had a few change in schools.

Conclusi  ons

The present  chapter  presented the r e s u l t s  of the second research  

cycle in t h i s  study.  The goal of the second research cycle was to 

provide empi r i ca l  evidence for  the fo l l owi ng  research quest ions and 

hypotheses:

1. What student  c h a r a c t e r i s t i c s  are r e l a t ed  to educat ion?

3. What v a r i a b l e s - - bo t h  manipulable and non-manipulable by the 
school 5ystem- -are  antecedent  p r e d i c t o r s  of achievement?

4. Is e t h n i c i t y  a determinate antecedent  p r e d i c t o r  of achievement?

H i , :  Grade l eve l  i s  an antecedent  p r e d i c t o r  of standardized
achievement t es t  scores in the Washoe County School D i s t r i c t .

H7 : E t h n i c i t y  i s  an antecedent p r e d i c t o r  of standardized
achievement t es t  scores in the Washoe County School D i s t r i c t .

Data analyses were made to provide such empi r i ca l  evidence to answer

or v a l i d a t e  these quest ions and hypotheses.  B i v a r i a t e  (simple)

c o r r e l a t i o n s  were made f i r s t ,  which helped to answer the f i r s t

research quest ion concerning what student  c h a r a c t e r i s t i c s  were r e l a t ed

to educat ion.  Stepwise mu l t i p l e  regression analyses were then made to

answer the other  two research quest ions and hypotheses.  These r e s u l t s
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demonstrated,  in a d d i t i o n  to which v a r i a b l es  were p r e d i c t o r s ,  t ha t  

e t h n i c i t y  was not an antecedent  p r e d i c t o r  of academic achievement ,  but 

t ha t  grade l eve l  was.

The r e s u l t s  demonstrated t hat  previous c l ass grades or achievement  

were p r e d i c t i v e  of academic achievement t e s t s ,  but t ha t  they 

cont r i but ed no more than 30'/. of the expla ined var i ance  (wi th an 

average of only 217.) when s t a t i s t i c a l l y  evaluated wi th those v a r i ab l es

included in the analyses.  Moreover,  the r e s u l t s  showed that  out of

the t h i r t y  antecedent  independent v a r i a b l e s ,  twenty-one were 

p r e d i c t or s  of achievement ,  but t ha t  these twenty-one v a r i a b l e s ,  in 

d i f f e r e n t  combinat ions,  could c o n t r i b u t e  no more than 3S7. of the  

var iance in any one of the dependent v a r i a b l e s .  This meant t ha t

between 627. and 887. (wi th an average of 717.) of the var i ance in the

dependent v a r i a b l e s  was not explained by v a r i a b l e s  included in t h i s  

study.  That i s ,  s tandardi zed achievement t e s t  scores in the Washoe 

County School D i s t r i c t  were p r i m a r i l y  a f unc t i on  of f a c t o r s  out s ide  of 

t h i s  study.

In c o n t r a s t ,  the study did i d e n t i f y  two pools of p r ed i c t o r s  that  

were then conceptual i zed as general  models of academic achievement .  

Moreover,  that  c e r t a i n  v a r i a b l e s  were i d e n t i f i e d  as pr ed i c t o r s  was an 

import  ant c o n t r i b u t i o n  to the cur rent  t h e o r e t i c a l  understanding of 

academic achievement.  Moreover,  the r e s u l t s  answered several  research  

quest ions concerning academic achievement .

An i m p l i c a t i o n  of these r e s u l t s  was t hat  academic achievement ,  as 

measured by standardi zed achievement t e s t s ,  was not very p r e d i c t a b l e
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fay previous achievement or e v a l u a t i o n s ,  personal  or f a m i l i a l  

c h a r a c t e r i s t i c s ,  or school environment and l ear n i ng  context  f a c t o r s ;  

at l e a s t  as they were measured in t h i s  study.  The cur rent  study,

however,  did not measure a t t i t u d i n a l  ( t e a c h e r ,  s t udent ,  or f a mi l y )

dat a ,  nor was i t  able to eva l ua t e  i n d i v i d u a l  teacher  performances as 

p r ed i c t o r s  of achievement .

Conversely,  t h i s  study did i d e n t i f y  a number of v a r i a b l e s  t ha t  

were p o t e n t i a l l y  manipulable by the school  d i s t r i c t  t ha t  did have 

some, a l b e i t  smal l ,  c o n t r i b u t i o n  to how wel l  students did on 

achievement t e s t s .  In p a r t i c u l a r ,  the school d i s t r i c t  could 

s t andard i ze  grading procedures.  Brod (1975;  1976b) has shown t ha t  

grades were more the r e s u l t  of nonacademic,  than academic,  

achievements,  and such was c l e a r l y  the case in t h i s  study as w e l l .  

Second, a f a i r l y  c l e a r  r e s u l t  of these analyses was that  previous  

p a r t i c i p a t i o n  in the g i f t e d  program b e n e f i t t e d  or enhanced student

academic achievement as measured by s tandardi zed achievement t es t s

even when holding constant  previous achievement (1983 grades) .  

Un f o r t u n a t e l y ,  t h i s  was q u i t e  problemat ic  because the Washoe County 

School D i s t r i c t  used standardi zed achievement t es t  scores to i n i t i a l l y  

i d e n t i f y  students for  the g i f t e d  program. A t h i r d  v a r i a b l e  t h a t  could 

be p o t e n t i a l l y  changed by the school system was the acreage per  

st udent ,  which was i n v e r s e l y  r e l a t e d  to academic achievement .  Whi le  

the cost of land would probably i n h i b i t  e q u a l i z i n g  school s i t e s ,  

awareness t hat  l a r g e r  t r a c t s  of land per student  seem to encourage 

l ess academic achievement could lead to p o l i c i e s  that  might
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counterbalance t h i s .  I mp l i c a t i o n s  -for the other  manipulable v a r i a b l e s  

would be s i m i l a r  to these jus t  discussed.

L a s t l y ,  i t  should be noted t ha t  the r e s u l t s  of these stepwise  

m u l t i p l e  regression r e s u l t s  may be somewhat problemat ic in t ha t  l a r g e r  

numbers of independent  v a r i a b l e s  in m u l t i p l e  regression could have 

decreased the standard e r r o r  of the es t i mat e .  That i s ,  each t ime a 

v a r i a b l e  was added to the equat ion,  a degree of freedom was l ost  from 

the r es i dua l  sum of the squares and one was gained f o r  the regression  

sum of the squares.  This may have caused the standard e r r o r  to 

i ncrease when the decrease in the r es i dua l  sum of squares was very 

s l i g h t ,  yet  not have been s u f f i c i e n t  to mate up f or  the loss of a 

degree of freedom. This would have caused the F_ value f o r  the t e s t  of 

the o v e r a l l  r egression equat ion to decrease because the regression sum 

of squares did not increase as f as t  as the degrees of freedom f or  the  

regr ess i  on.

Hence, i nc l ud i ng  such a l a r ge  number of v a r i a b l e s  has seldom been 

a good deduct i ve or theory t e s t i n g  s t r a t e g y .  At the same t i me,  the  

goal of t h i s  research cycle  was not t h a t  of theory t e s t i n g ,  but r a t he r  

t ha t  of theory or model b u i l d i n g .  As such,  t h i s  e x p l o r a t o r y  research  

cycle  had d e l i b e r a t e l y  used a l a r g e r  set  of p r e d i c t o r s .  The r e s u l t  

was the establ ishment  of smal l er  pools of independent  v a r i a b l e s  for  

p r e d i c t i n g  academic achievement in the popul a t i on .  In other  words,  an 

e x p l i c i t  o b j ec t i v e  of t h i s  research cyc l e  was to es t a b l i sh  a more 

concise pool of p r e d i c t o r s ,  which could then be tested for  b u i l d i ng  

more e xp l ana t o r y ,  e m p i r i c a l l y  based models.
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This research c y c l e ,  then,  has e l i mi na t ed  v a r i a b l e s  t ha t  showed 

l i t t l e  r e l a t i o n s h i p  t o ,  or too much c o - l i n e a r i t y  wi th p r e d i c t o r s  of ,  

standardi zed academic achievement t e s t s .  As sha l l  be seen in Chapter  

5,  achievement v a r i a b l e s  t ested wi th the sma l l e r ,  general  models of  

antecedent  p r ed i c t o r s  der i ved from t h i s  research c y c l e ,  accounted for  

somewhat l a r g e r  amounts of the var i ance in s tandardi zed achievement  

t e s t s .  This was e x a c t l y  what should have happened, given t ha t  a 

reasonably good pool of p r e d i c t or s  had pr ev i ous l y  been i nd u c t i v e l y  

i d e n t i f i e d .
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Chapter  5

MODELS OF ACADEMIC ACHIEVEMENT

The study up to t h i s  point  has been e s s e n t i a l l y  e x p l or a t o r y  in 

nature:  u n i v a r i a t e  d e s c r i p t i v e  and b i v a r i a t e  c o r r e l a t i o n  analyses of

student  educat ional  c h a r a c t e r i s t i c s  and m u l t i v a r i a t e  regression  

analyses to i d e n t i f y  p r e d i c t o r s  of academic achievement in the Washoe 

County School D i s t r i c t .  P a r a l l e l  deduct ive t e s t s  of research  

hypotheses have also establ i shed that  Indian elementary student  

academic achievement was s t a t i s t i c a l l y  lower than t h a t  of t h e i r  

non- Indian classmates,  and t hat  grade l eve l  was a moderate p r e d i c t o r  

of academic achievement.

Theore t i ca l  C l a r i f i c a t i o n

The r e s u l t s  of the f i r s t  two research cycles of t h i s  study have 

provided empi r i cal  evidence for  answering the f o l l o wi ng  research  

quest ions posed in Chapter 1:

1. What student  c h a r a c t e r i s t i c s  are r e l a t ed  to educat ion?

2. Do Indian students d i f f e r  from other  students?
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•3. What v a r i a b l e s - - b o t h  manipulable and non-manipulable by the 
school sy5t em- - are  antecedent  p r e d i c t o r s  o-f achievement?

4. Is e t h n i c i t y  a determinant  antecedent  p r e d i c t o r  of achievement? 

That i s ,  e xp l or a t or y  data analyses have i d e n t i f i e d  and discussed 

student  and school c h a r a c t e r i s t i c s  t ha t  were r e l a t e d  to educat ion and 

demonstrated t hat  Indian s t udent s '  achievement did s i g n i f i c a n t l y  

d i f f e r  from t h e i r  c l assma t es ' ,  but t ha t  e t h n i c i t y  was not among the 

i d e n t i f i e d  p r e d i c t o r s  of academic achievement in the Washoe County 

School D i s t r i c t .

Moreover,  the r e s u l t s  of the f i r s t  two research cycles have 

provided empi r i ca l  evidence for  t e s t i n g  the f o l l owi n g  research  

hypotheses which were o r i g i n a l l y  suggested upon the basis of a review  

of the l i t e r a t u r e :

H I : Standardized achievement t e s t  scores f or  Indian students are
s i g n i f i c a n t l y  lower than the scores f or  non- Indian students  
in the Washoe County School D i s t r i c t .

H'2 ! Class grades,  a t tendance,  and other  measures of achievement  
are s i g n i f i c a n t l y  d i f f e r e n t  f or  Indian and non- Indian  
students in the Washoe County School D i s t r i c t .

H3 : Teacher e va l ua t i ons  are d i f f e r e n t  f o r  Indian and non- Indian
students in the Washoe County School D i s t r i c t .

H4 : Personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  are
s i g n i f i c a n t l y  d i f f e r e n t  for  Indian and non- Indian students in 
the Washoe County School D i s t r i c t .

H5 : School environment and l earn i ng  context  v a r i a b l e s  are
d i f f e r e n t  f or  Indian and non- Indian students in the Washoe 
County School D i s t r i c t .

H5 : Grade l eve l  i s  an antecedent  p r e d i c t o r  of s tandardi zed
achievement t e s t  scores in the Washoe County School D i s t r i c t .

H7 : E t h n i c i t y  i s  an antecedent  p r e d i c t o r  of standardized
achievement t e s t  scores in the Washoe County School D i s t r i c t .
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Data ana l ys i s  r e s u l t s  v e r i f i e d  the f i r s t  s ix  hypotheses,  but r e f u t e d  

the seventh hypothesis t h a t  e t h n i c i t y  was a p r e d i c t or  of academic 

achi evement .

The r e s u l t s  thus f a r  have e s t a b l i s h e d  parameters f o r  seeking  

answers to the remaining research quest ions and ( i mp l i ed )  hypotheses.  

That i s ,  the empi r i ca l  r e s u l t s  to t h i s  point  have demonstrated the  

need f o r  b u i l d i n g  upon those a l ready  discussed.  Just  as analyses  

discussed in Chapter 3, wi th regards to the f i r s t  two research  

quest ions and the f i r s t  f i v e  hypotheses,  provided an emergent basis  

for  the analyses in Chapter  4,  so did the r e s u l t s  from Chapter 4 

concerning the s i x t h  hypothesis and the t h i r d  and f our t h  research  

quest ions suggest the appropr i a teness  of f u r t h e r  analyses on the  

remaining research quest ions:

5. Are d i f f e r e n t  f a c t o r s  antecedent  p r ed i c t or s  of achievement for  
I ndian and non- Indian students?

6 . Are d i f f e r e n t  f a c t o r s  antecedent  p r e d i c t o r s  of achievement  
across d i f f e r e n t  grade l e v e l s ?

7. Is res idence ( r e s e r v a t i o n ,  colony,  urban) a determinant  of 
Indian student  achievement?

8 . Do f a c t o r s  a p p l i ca b l e  to Indian students only ( e . g . ,  t r i b a l  
a f f i l i a t i o n ,  preschool )  a f f e c t  the antecedent  s t r u c t u r a l  
models of achievement?

9. Do manipulable  v a r i a b l e s  account f o r  more of the t o t a l  
var iance than non-manipulable  v a r i ab l es ?

10. Do more manipulable  than non-manipulable v a r i a b l e s  account for  
the expla ined var iance?

As discussed in Chapter 1, previous s t ud i es  have suggested a number of

hypotheses,  two of which deal  wi th the quest ions above.  That i s ,

because numerous other  s t ud i es  have found such dramat ic d i f f e r e n c e s
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between Indian and non- Indian achievement ,  i t  was impossible not to 

draw c e r t a i n  hypotheses.  I t  was the i n t e n t  of t h i s  study,  however,  to 

only t es t  these hypotheses i f  the other  r e s u l t s  from t h i s  research  

also suggested such hypotheses.  Ther e f or e ,  because the r e s u l t s  have 

indeed suggested the same conclusions,  the l a s t  two p r e v i ou s l y  deduced 

research hypotheses w i l l  be t es t ed :

Hg: As compared to the general  p opu l a t i o n ,  d i f f e r e n t  antecedent
f a c t o r s  are p r e d i c t i v e  of s t andardi zed achievement t es t  
scores f o r  Indian students in the Washoe County School  
Di s t r i  c t .

H9 : D i f f e r e n t  antecedents are p r e d i c t i v e  of s tandardi zed
achievement t e s t  scores at d i f f e r e n t  grade l e v e l s  in the 
Washoe County School D i s t r i c t .

In a dd i t i on  to these two p r ev i ous l y  suggested hypotheses,  which 

have been cor roborated by the r e s u l t s  discussed in previous chapters ,  

the r e s u l t s  of the f i r s t  two research cycles have suggested the 

f o l l o wi n g  hypotheses as wel l :

H i q : Residence is not a determinant  p r e d i c t o r  of Indian s tudent s '  
achievement in the Washoe County School D i s t r i c t .

H1 1 : The models of academic achievement are more p r e d i c t i v e  at
c e r t a i n  grade l e v e l s  than others in the Washoe County School 
D i s t r i c t .

H1 2 : Manipulable  v a r i a b l e s  account f o r  more t o t a l  observed and 
explained var i ance in st andardi zed achievement t e s t  scores 
than non-manipulable v a r i a b l e s  in the Washoe County School 
Di s t r i c t .

H1 3 : More manipulable than non-manipulable v a r i a b l e s  account for  
the var i ances in s tandardi zed achievement t e s t  scores in the 
Washoe County School D i s t r i c t .

These hypotheses were based upon the conclusions t ha t :

1. Residence entered only one t ime as a p r e d i c t or  of achievement .

2. Grade l eve l  was a p r e d i c t o r  of academic achievement .
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3. The best  ( i . e . ,  accounted f or  the most var i ance)  p r ed i c t or s  of 
each dependent v a r i a b l e  were those t hat  were p o t e n t i a l l y  
manipulable by the Washoe County School D i s t r i c t .

4. More manipulable than non-manipulable v a r i ab l es  entered i n t o  
the o r i g i n a l  stepwise m u l t i p l e  regression equat ions.

In order to t es t  these hypotheses and answer these research quest ions,

a t h i r d  cycle  of research was done.

Methodological  C l a r i f i c a t i o n s

The t h i r d  research cycle  sought to answer and t e s t  the quest ions  

and hypotheses l i s t e d  above. As in the second research cyc l e  of t h i s  

study,  secondary data an a l y s i s  techniques were used to c o l l e c t  or 

r e - i ns t rument  the data f o r  f u r t h e r  s t a t i s t i c a l  analyses.  Like the 

f i r s t  research cyc l e ,  t her e  were two sets of processes in the t h i r d  

cyc le .  The f i r s t  set  (Figure 4) dea l t  wi th deduct i ve l y  t e s t i n g  the 

general  models of academic achievement f o r  the populat ion and Indian  

students (Chapters 5 and 6 ) ,  and for  the populat ion and Indian  

students by grade l e v e l  (Chapter 7 ) .  The second set  of processes 

(Figure 4) were concerned wi th i n d u c t i v e l y  eva l ua t i ng  these r e s u l t s  in 

terms of t h e i r  mani pul abi 1 i t y  and the types of f a c t o r s  t hat  were 

p r e d i c t i v e .  Thus, the two sets of processes were sequent ia l  ra ther  

than p a r a l l e l ,  as they had been in the f i r s t  research cycle .

Data C o l l ec t i on  Procedures

The f i r s t  step was to crea t e  two new systems f i l e s  that  consisted  

only of those v a r i a b l e s  prev i ous l y  i d e n t i f i e d  as p r ed i c t o r s  for  the 

general  reading and math models of academic achievement (see Chapter
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4) .  The f i r s t  systems f i l e  included the twenty-one v a r i a b l e s  l i s t e d  

under the general  reading model in Table 34,  whi le the second systems 

f i l e  was composed of the ten p r e d i c t o r s  presented in Table 34 under 

the general  math model.  Otherwise a l l  previous mod i f i c a t i ons  and 

recodings remained i n t a c t .  Thus, the two new systems f i l e s  were the 

same as the ones used in the second research cyc l e ,  except t ha t  they 

contained only those v a r i a b l e s  necessary to cont inue the study.  

Fol lowing t h i s ,  the procedure f i l e s  were set  up to analyze the newly 

created systems f i l e s .

In the second set  of processes,  the data r e s u l t s  were 

r eca t egor i zed  using secondary data a na l y s i s  techniques in terms of 

whether the v a r i a b l e s  were man i pu l ab l e / non- man i pu l ab l e , or whether  

they were achievement ,  e v a l ua t i o n ,  persona l / f ami  1 i a l , or school  

f a c t o r s .  Al l  data c o l l e c t i o n ,  or r e c a t e g o r i z a t i o n ,  was done by hand.

Data Analysis Procedures

The f i r s t  stage of the data analyses of the f i r s t  set  of processes 

in the t h i r d  research cycle of t h i s  study was to const ruct  c o r r e l a t i o n  

matr ices for  the p r e d i c t o r s  in each of the general  models.

C o r r e l a t i on  c o e f f i c i e n t s  were then evaluated to determine i f  there  

ex i s t ed any l arge i n t e r c o r r e l a t i o n s  t ha t  did not make t h e o r e t i c a l  

sense.

Fol lowing the eva l ua t i on  of the i n t e r c o r r e l a t i o n  c o e f f i c i e n t s ,  

f u r t h e r  m u l t i p l e  regression analyses were made. Because t h i s  study 

sought to determine what the most useful  models of achievement were,  

the decision was made to make the analyses in the t h i r d  research cycle
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employing more r igorous procedures;  yet  i t  was also desi red to r e t a i n  

the s t ep - b y - s t ep  in- formation obtained -from stepwise mu l t i p l e  

regress i on .  I t  was decided,  t h e r e f o r e ,  to s e q u e n t i a l l y  use two 

d i f f e r e n t  regression procedures during the second and subsequent  

stages of the analyses in the t h i r d  research c y c l e .  The stepwise  

procedure was performed f i r s t ,  and then the forced en t r y  mu l t i p l e  

regression procedure was used. Whi le the f i r s t  procedure produced the 

s t a t i s t i c a l l y  most r igorous model,  the second procedure forced a l l  

other  e l i g i b l e  v a r i a b l e s  i n t o  the equat ion.

The second stage of the f i r s t  set  of analyses in the t h i r d  

research cyc l e ,  t h e r e f o r e ,  was to const ruct  p r e d i c t o r  models of 

academic achievement for  the (weighted)  populat ion and Indian  

st udent s ,  and then to compare the Indian models wi th the populat ion  

models ( t ha t  were,  in a sense,  c r i t e r i o n  models f o r  comparat ive  

purposes) .  Thus, t hree  groups of analyses were performed during t h i s  

stage of the f i r s t  set  of processes.  The f i r s t  group of analyses were 

performed on the t o t a l  weighted populat ion sample,  the second on j us t  

the Indian students,  and the t h i r d  also on Indian st udent s ,  but wi th  

the a d d i t i on a l  v a r i a b l e s  a p p l i c a b l e  to Indian students only.  In order  

to perform the l a s t  group of analyses,  two a d d i t i o n a l  systems f i l e s  

had to be creat ed.  This was done by simply copying the f i r s t  two 

systems f i l e s ,  and adding the v a r i ab l es  t ha t  were a p p l i c a b l e  to Indian  

students only.

The t h i r d  stage of the f i r s t  set  of analyses in the t h i r d  research  

cycle  was to const ruct  and compare p r e d i c t o r  models of academic
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achievement by grade l e v e l s  f or  the weighted populat ion and Indian  

students .  Four groups of analyses were made dur ing t h i s  stage of the  

f i r s t  cyc l e .  The f i r s t  group of analyses were performed e x a c t l y  as in 

the second st age ,  using stepwise and forced en t r y  m u l t i p l e  regression  

in sequence,  except  t h a t  grade l e v e l  was removed from the l i s t  of 

independent  v a r i a b l e s .  These models were then compared wi th the 

models t ha t  included grade l eve l  as a p r e d i c t o r  to determine  

s t r u c t u r a l  and exp l anat ory  changes caused by the removal of grade 

l e v e l .  S i m i l a r l y ,  the second group of analyses were made on j ust  the 

I nd ian s t udent s ,  again wi thout  grade l e v e l ,  and compared wi th the 

Indian models produced in the second stage of t h i s  set  of analyses.

The t h i r d  and f our t h  groups of analyses,  then,  const ructed models of 

achievement for  each grade l e v e l  for  the (weighted)  populat ion and 

I nd ian students r e s p e c t i v e l y .  Rather than const ruct i ng  new systems 

f i l e s  f or  each group of analyses and f or  each grade l e v e l ,  the  

e x i s t i n g  ( reading and math or i en t ed )  systems f i l e s  were simply  

modi f ied by d e l e t i n g  the grade l eve l  v a r i a b l e  from the p r e d i c t o r  l i s t  

and using the s e l ec t  procedure of SPSS*. The e n t i r e  command f i l e  was 

then copied four  t imes so t hat  the analyses f o r  each grade l eve l  could 

be performed wi t h i n  the same procedural  f i l e  and dur ing the same 

computer run .

The second set  of procedures in the t h i r d  research cycle was 

accompl ished through two stages.  The f i r s t  stage framed the r e s u l t s  

of the f i r s t  set  of procedures in terms of the v a r i ab l es  themselves.  

Three groups of analyses were then made. The f i r s t  group compared the
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populat ion and Indian reading and math or i ent ed p r e d i c t o r  pools.  The 

second group of analyses compared p r e d i c t o r s  to determine whether more 

manipulable or non-manipulable v a r i a b l e s  helped to p r e d i c t  var ious  

dimensions of academic achievement .  The t h i r d  group compared types of 

antecedent  p r ed i c t or s  to a s cer t a i n  whether one type ( e . g . ,  background 

c h a r a c t e r i s t i c s )  pred i c t ed  achievement b e t t e r  than the others .  The 

second stage encompassed e x a c t l y  the same analyses,  except  in terms of 

expla ined var i ance r a t h e r  than antecedent  v a r i a b l e s .  The t e s t s  of 

s i g n i f i c a n c e  for  these analyses involved the use of several  

s t a t i s t i c s ,  i nc l ud i ng  the binomial  t e s t  of pr opor t i ons ,  ch i - squar e ,  

and the t_- test .

Discussion of Research Resul ts

Owing to the vastness and complexi ty  of the research r e s u l t s  from 

the t h i r d  research c yc l e ,  they w i l l  be repor ted in severa l  d i s t i n c t  

chapt ers .  The actual  f i nd i ngs  from the f i r s t  two stages in the f i r s t  

c y c l e ,  which created achievement models,  w i l l  be repor ted in t h i s  

chapter  (Chapter 5 ) ,  whi l e  these r e s u l t s  w i l l  then be compared and 

discussed in Chapter h. Chapter 7 w i l l  repor t  the r e s u l t s  from the  

analyses made for  the populat ion and Indian students by grade l eve l  in 

the t h i r d  stage,  and Chapter 8  w i l l  compare these r e s u l t s .  The 

r e s u l t s  of the second set  of analyses in t h i s  ( t h i r d )  research cycle  

w i l l  be discussed in Chapter 9. A d d i t i o n a l l y ,  Chapter 9 w i l l  discuss  

the conclusions of the t h i r d  research cycle .
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I n t e r c o r r e l a t i o n s  Among P r e d i c t o r  Var iab les

Before discussing the r e s u l t s  of the m u l t i p l e  regression analyses,  

the i n t e r r e l a t i o n s h i p s  between the p r e d i c t o r s  of each general  model 

need to be discussed.

General  Reading Model

Table E-2 (Appendix E) shows the i n t e r c o r r e l a t i o n s  among the 

twenty-one p r e d i c t o r s  (from the general  reading model) of word study 

s k i l l s ,  reading comprehension,  reading t e s t  t o t a l ,  vocabulary  

knowledge,  l i s t e n i n g  comprehension,  a ud i t o r y  t e s t  t o t a l ,  and s p e l l i ng  

achievement t es t  scores.  Inspect ion of the r e s u l t s  i nd i ca t ed  t hat  105 

of the 210 (50V.) c o r r e l a t i o n  c o e f f i c i e n t s  were s t a t i s t i c a l l y  

s i g n i f i c a n t .  With the except ion of the c o r r e l a t i o n s  l i s t e d  below, the 

c o e f f i c i e n t s  i nd i cated  low to moderate r e l a t i o n s h i p s  between the 

pr ed i c t or s :

1. Acreage per student  and
a. Cost of school const ruct i on  per student  (r_ = . 5 1 ) ;
b. Number of magazine s ubscr i p t i ons  per student  (r_ =

.49)  ;
c. Percentage of books l os t  per student  (r_ = . 5 1 ) ;
d. S tudent ' s  residence (r = . 4 2 ) ;

2. Number of parents absent from the home and
a. Number of parents employed (r_ = . 4 7 ) ;

3. Student ' s  age in months at the t ime of the t e s t  and
a. St udent ' s  grade l eve l  (r_ = . 9 4 ) .

Of these ra t her  high assoc i a t i ons ,  the r e l a t i o n s h i p  between age and

grade l eve l  was most expected and understandable because students were

ge ne r a l l y  assigned to a s pe c i f i c  grade l e v e l  according to t h e i r

chronologica l  age.
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While the other  f a i r l y  l a r ge  c o r r e l a t i o n s  were not expected,  they  

were not incomprehensible.  F i r s t ,  wi th regards to the v a r i a b l e s  

associated wi th school acreage per s t u den t ,  i t  would seem t h a t  schools  

in the Washoe County School D i s t r i c t  wi th more acreage also tended to 

be more r u r a l ,  cost  more to const ruct  per s t udent ,  have more magazine 

subscr i p t i ons  per s tudent ,  and lose more books per student .  I t  must 

be r e c a l l e d ,  however,  t ha t  the t hr ee  school v a r i a b l es  were p r ev i o us l y  

(Chapter 3) i n t e r p r e t e d  as possibly  measuring some common f a c t o r  l i k e  

school ethos.  These r e l a t i v e l y  l a r ge  c o r r e l a t i o n s  seem to have 

f u r t h e r  suggested t h i s  as w e l l ,  a l though the percentage of books l os t  

per student  f a c t o r  would be d i f f i c u l t  to i nc l ude .  I t  may be t ha t  

books being l o s t  more f r e q u e n t l y  was a r e s u l t  of a negat i ve school  

ethos,  or t ha t  the more t here  was of something the more t ha t  got  

1ds t . Second, in the case of number of parents absent and number of 

parents employed,  i t  may be t hat  the v a r i a b l e s  i n d i r e c t l y  measured the 

economic or socia l  condi t i ons  of the Washoe County School D i s t r i c t .

General  Math Model

Table E-3 (Appendix E) presents the i n t e r c o r r e l a t i o n s  among the 

ten p r e d i c t o r s  ( from the general  math model) of math concepts,  math 

t e s t  t o t a l ,  and science knowledge achievement  t e s t  scores.  I nspect i on  

of the r e s u l t s  i nd i ca t ed  t ha t  twenty-one of f o r t y - f i v e  (47’/.) 

c o r r e l a t i o n  c o e f f i c i e n t s  were s t a t i s t i c a l l y  s i g n i f i c a n t .  Most of the  

c o e f f i c i e n t s ,  however,  i nd i ca t ed  low to moderate as s oc i a t i ons ,  wi th  

the except ions of the f o l l o wi n g  p r e d i c t o r  r e l a t i o n s h i p s :
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1. Acreage per student  and
a. Percentage of books l os t  per student  (r. = . 5 1 ) ;

2. S t udent ' s  age in months at  t ime of t es t  and 
a. S t udent ' s  grade l eve l  (r_ = . 9 4 ) .

Both of these r e l a t i v e l y  high c o r r e l a t i o n s  also were found in the

general  reading model i n t e r c o r r e l a t i o n s , and have been discussed above.

Student  Achievement in the Washoe County School D i s t r i c t

Soph i s t i ca t ed  m u l t i p l e  regression procedures were employed to t e s t

the u t i l i t y  of the general  models of academic achievement establ i shed

dur ing the second research cycle (Chapter 4 ) .  Fol lowing the

establ i shment  of populat ion regression equat ion est imates  f o r  the

Washoe County School D i s t r i c t  populat ion (weighted sample) ,  models of

achievement were made for  Indian students only in order to answer the

f i f t h  research quest ion:

5. Are d i f f e r e n t  f a c t or s  antecedent  p r e d i c t o r s  of achievement for  
Indian and non- Indian students?

Or, more s p e c i f i c a l l y ,  the models would t e s t  the e ighth hypothesis:

Hg: As compared to the general  popu l a t i on ,  d i f f e r e n t  antecedent
f a c t o r s  are p r e d i c t i v e  of s tandardi zed achievement t es t  
scores f or  Indian students in the Washoe County School 
D i s t r i c t .

Va r i a b l e s  a p p l i ca b l e  to Indian students only were then added to answer

the e ighth research quest ion:

B. Do f a c t o r s  a p p l i cab l e  to Indian students only ( e . g . ,  t r i b a l  
a f f i l i a t i o n ,  preschool )  a f f e c t  the antecedent  s t r uc t u r a l  
models of achievement?

In order to t e s t  the research hypotheses and answer the research

quest ions of t h i s  research cyc l e ,  populat ion regression equat ions of
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academic achievement in the Washoe County School D i s t r i c t  were 

necessary.  This was accomplished by making stepwise and forced ent ry  

m u l t i p l e  regression analyses of each dependent v a r i a b l e  using the 

p r e d i c t or s  from the appropr i a t e  general  model.  Once again,  using both 

procedures al lowed for  r e s u l t s  t ha t  showed how the independent  

v a r i a b l e s  would enter  in stepwise f ashion,  but u l t i m a t e l y  provided an 

equat ion wi th a l l  e l i g i b l e  va r i a b l e s  forced i nt o  the equat ion at  

once. That i s ,  the forced ent ry procedure entered a l l  va r i ab l es  that  

s a t i s f i e d  the t o l e r ance  c r i t e r i o n .  Va r i ab l es  were a n a l y t i c a l l y  

entered by the SPSS* procedure one at  a t ime in order  of decreasing  

t o i s r a n c e ,  but were u l t i m a t e l y  t r ea t ed  as a s i ng l e  block for  

computat ion of s t a t i s t i c s .  This resu l t ed  in a l l  v a r i a b l e s  meeting or 

exceeding the t o l e r ance  c r i t e r i o n  being s imul taneously  forced into the 

equat ion tor model ) .  Whi le t h i s  of ten reduced the s i g n i f i c a n c e  l eve l  

of the F_-test for  a number of enter i ng v a r i ab l e s  and tne equat ion 

i t s e l f ,  i t  also provided more comprehensive and useful  models d v  

holding a l l  independent  v a r i a b l e s  constant .

Table 35 presents the (weighted)  populat ion pr ed i c t o r  models of 

academic achievement ,  as measured by standardized achievement t es t s ,  

for  the Washoe County School D i s t r i c t ,  and includes only those f ac t or s  

t hat  entered i n t o  the equat ion at  or beyond the .15 l eve l  along with 

each v a r i a b l e ' s  r e l a t i v e  co n t r i b u t i o n  to the t o t a l  observed i t ab l e )  

var iance of the dependent v a r i a b l e  i nvolved.  Table G- l  (Appendix G) 

presents the t echni ca l  r e s u l t s  of the stepwise and forced entry  

m u l t i p l e  regression analyses,  g iv ing the simple c o r r e l a t i o n  between
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Table 35. Population Predic tor Models of Acadeaic Achieveaent

Dependent Variables/ 
Predictors

X of Table 
Variance

Dependent Variables/ 
Predictors

X of Table 
Variance

Mord Studv Skills Readino Coaorehension
1933 Reading Grade (n) 14.3 1933 Reading Grade (a) 21.8
Acreage Per Student (a) 4.9 Acreage Per Student (a) 4.4
Sex (n) 1.8 Library Open After
Grade Level (n) 1.2 School Per Student (a) 1.0
Eaergency Telephone Sai 1.4 Gifted Prograa (ai 1.5
Father's Status (n) .6 Cost of School Per Student (a) -.3
1933 Citizenship Grade (a; -.9 Change of Schools (n) 1.5
Other4 1.6 Sex in) .8

Total 24.8 Eaergency Telephone (a) 
Free & Reduced Lunch in) 
1983 Citizenship Grade (a)  
Other4

1.1
1.1

-1.3
_J_

Total 32.4

Reading Test Total Vocabulary knowledge
1983 Reading Grade (a) 25.7 1983 Reading Grade (a) 20.7
Acreage Per Student (a) 5.1 Free b Reduced Lunch (n) 3.0
Library Open After Change of Schools (n) 1.5
School Per Student (ai .9 Eaergency Telephone (ai • 1.4

Sex (n) 1.8 Grade Level in) .  t

Eaergency Telephone (a) 1.9 Gifted Prograa (a) 1.6
Grade Level in; .7 Library Open After
Father's Status (nl .9 School Per Student (a) 1

1983 Citizenship Grade in) -1.6 Magazine Subscriptions
Other4 3.7 Per Student (a) .9

Total 39.2 Nunber of Days Absent 
in 1982-83 (a)

Hose Phone Listed in) 
Other4

.9
1.6
.9

Total 34.0

4~Predictors forced into equation, but not significant at or beyond the .15 level, 
(a)—Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not aanipulable by the school district.
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Tab Ie 35. (continued)

Dependent Variables/ 
Predictors

/1 of Table 
Variance

Dependent Variables/ 
Preoictors

I of Tabie 
Variance

Listenino Coaprehension Auditory Test Total
1933 Reading 6rade (a) 16.7 1933 Reading Braae is) 16.5
Grade Level (n) 3.0 Eaergency Telephone (a) 2.0
Change of Schools in) 2.3 Free & Reduced Lunch (n) 1.7
Magazine Subscriptions Sifted Prograa (a) 1.5
Per Student (a) 1.4 Change of Schoois in) 1.6

Free !< Reduced Lunch in) 2.0 Student's Residence m) .6
Nuaber of Parents Absent tru -.0 Father's Status in) 7

■ J

Hoae Phone Listed (n) 1.6 Nuaoer of Days Absent
Library Open After in 1932-33 ia) .6
School Per Student in) .1 Nuaber of Parents Absent In) “  * L

Eaergency Telephone is) 1.2 Hoae Phone Listed (n)
Student's Residence in) .9 Other3 .4
Other3 1.0 Total 26.3

Total 30.7

Spellino Math Concepts
1933 Reading Grade (ai 24.7 1933 Grace Point Average (a) 23.9
Student's Residence (n) 3.3 Sifted Prograa (a) 2.6
Sex (n) 2.3 Grade Level (n) 1.3
Acreage Per Student i») 2.9 Percentage of Books
Encyclopedia Sets Lost Per Student la) 1.4
Per Student (a) 2.0 1983 Citizenship Grade (a) -1.2

Percentage of Books Hoae Phone Listed in) 1 7
1 • J

Lost Per Student is) n 1
A. a 1 Library Open After

Nuaber of Parents Eaployed (n) -.0 School Per Student (a) .6
Other3 1.3 Other3 .3

Total 39.6 Total 31.2

a—Predictors forced into equation, Out not significant at or beyond the .15 level, 
(a)—Indicates variable that is aanipulable by the school district, 
in)—Indicates variable that is not aanipulable by the scnool district.
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Table 35. (continued)

Dependent Variables/' I of Table Dependent Variables/ 1 of Taole
Predictors variance Predictors Variance

Hath Test Total Science kncNiedoe
1983 Grade Point Average UU 28.3 1933 Grade Point Average ;at 17.3
Bitted Prograa ia; 3.1 Age in Months at Tise of Test in) 4.6
Percentage of Books Acreage Per Student (si 4.5
Lost Per Student is) 1.6 Library Open After

1983 Citizenship Grade (a; -1.5 School Per Student (a; 1.1
Age in Months at Time o~ iest in) .9 be:; ini L

Library Open After Gifted Progras ( id 1.3
School Per Student !a; .a Other3 ” » - j

Gtner3 1 -1 
* ■ i . Total 29.8

*otai o4.c

a—Predictors forced into equation, out not significant at or beyond the .);5 level.
i a ’ Indicates vanaDie tnat is aanipulable b.■ the school district.
(ni  — indicates variable tnat is not nanioulable bv the school district.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



264

the p r e d i c t o r  and r e s pec t i ve  dependent v a r i a b l e ,  the B_ va l ue ,  the 

standardi zed Beta va lue ,  the l eve l  of s t a t i s t i c a l  s i g n i f i c a n c e  of the  

Beta va lue ,  the standard er r or  (SE) o-f the Beta va l ue ,  and the percent  

of t ab l e  var i ance (or var i ance  accounted for  by the independent  

v a r i a b l e )  f o r  each antecedent .  This l a t t e r  value was obtained by 

mu l t i p l y i n g  the simple c o r r e l a t i o n  by the st andardi zed Beta value  

( Wi l l i ams ,  1986:157) .  The m u l t i p l e  R_, R^, adjusted R_̂ , and standard  

er r or  are also presented f o r  each equat ion in Table G - l .

As pr ev i ous l y  ment ioned,  each model in Table 35 (and subsequent  

t ab l es  showing s i m i l a r  r e s u l t s )  r epor t s  those manipulable (m) and 

non-manipulable (n) antecedent  p r e d i c t or s  that  were s t a t i s t i c a l l y  

s i g n i f i c a n t  (F_-test) at  or beyond the .15 l e v e l .  Since a more 

r igorous technique of data ana l ys i s  was employed for  the populat ion  

models,  a s i gn i f i c a n c e  l e v e l  of p < .15 was se lected r a t h e r  than the  

t r a d i t i o n a l l y  accepted l e v e l  of . 05 .  Moreover,  because t h i s  research  

was meant to be an e x p l o r a t o r y  study the l a r g e r  p r o b a b i l i t y  l eve l  was 

accepted in order to obtain models of achievement t ha t  were as 

comprehensive as po ss i b l e .  Thus, a l l  v a r i a b l e s  en t er i ng  i n t o  the  

equat ions t ha t  were s t a t i s t i c a l l y  s i g n i f i c a n t  at  or beyond the .15  

l eve l  were l i s t e d  as p r e d i c t o r s  in the model.  Levels of s i g n i f i c a n c e  

( i . e . ,  for  p < . 0 5 ) ,  f or  the p r e d i c t o r s ,  however,  were i nd i ca t ed  only  

in Table G - l .  Al l  v a r i a b l e s  t ha t  entered the equat ions as a r e s u l t  of 

the forced ent ry  procedure,  but were not s t a t i s t i c a l l y  s i g n i f i c a n t  at  

or beyond the .15 l e v e l ,  were repor ted in Table 35 (and subsequent  

t ab l es )  and Table G- l  (and other  regression t ab l e s  in the appendices)
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as "Other . "  Hence, not a l l  repor ted p r e d i c t o r s  in the populat ion  

models of achievement entered wi th the same degree of s i gn i f i c a n c e  as 

those in the o r i g i n a l  stepwise regression (only)  models (Table F — 1, 

Appendix F) , in which a l l  enter i ng p r e d i c t o r s  were s t a t i s t i c a l l y  

s i g n i f i c a n t  at  or beyond the .05 l e v e l .  That i s ,  because the forced 

ent ry  procedure was used to f orce  "other" v a r i a b l es  in t o  the equat ion,  

a l l  l e v e l s  of s i g n i f i c a n c e  were increased.  Again,  the purpose for  

t h i s  was to obtain academic achievement models wi th the grea t es t  (yet  

somewhat s t a t i s t i c a l l y  r igorous)  scope of p r ed i c t o r s  poss i b l e .

Table 36 compares (see Appendix G f or  a model by model discussion  

of these comparisons) the populat ion models wi th the o r i g i n a l  stepwise  

equat ions (Table F—1, Appendix F ) , which were exp 1 o r a t o r i 1y developed 

using the l a r g er  set  of ( t h i r t y - o n e )  independent  v a r i a b l e s  (see 

Chapter 3 ) .  Only s l i g h t l y  more var iance in the dependent va r i a b l e s  

was explained by the new populat ion models.  That i s ,  the explained  

var iance (R^) increased only between .17. and 3.37.,  with an average 

increase of .97. across the ten models.  A pr imary i n t e r e s t  in these 

analyses for  s e t t i ng  up populat ion models,  however,  was to f ind  the 

s t r u c t u r a l l y  most explanatory  models.  As expected the stepwise and 

forced ent ry mu l t i p l e  regression analyses produced new populat ion  

models that  g e n e r a l l y  included one to f i v e  more pr ed i c t  ors of academic 

achievement t e s t  scores,  al though there were no s t r u c t ur a l  changes in 

the reading t e s t  t o t a l ,  s p e l l i n g ,  and science knowledge models.

Accounting For the Variance

As expected,  previous grades ( e i t h e r  the 1983 reading grade or the
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Tab l e  36.  Compar i son of  O r i g i n a l  and
P o p u l a t i o n  Regr ess i on  Models

Or i g i na l  Stepwise 
Models

Populat ion Stepwise/ i -orced  
Entrv Models

of Table 7. of Table
Pr ed i c t o r Var i ance Predi  c tor Vari  ance

Word Study S k i l l s

1983 Reading Grade (m) 13.81 19B3 Reading Grade (m) 14. 32
Acreage Per Student  (m) 4.60 Acreage Per Student  (m) 4.89
Sex ( n ) 1.59 Sex ( n ) 1.76
Grade Level  (n) 1.36 Grade Level  (n) 1. 17
Emergency Telephone (m) 1.31 Emergency Telephone (m) 1.44

F a t h e r ' s  Status (n) .56
1983 C i t i z e n s h i p  Grade ( m) - . 9 2

. Ot her 3 1.62
Total 22.67 Total 24. 84

Readinq Comorehension

1983 Reading Grade (m) 2 0 . 6 8 1983 Reading Grade <m) 21.85
Acreage Per Student  (m) 5.08 Acreage Per Student  (m) 4.38
L i br a r y  Open Af t e r L i b r a r y  Open Af t e r

School Per Student  (m) 1.16 School Per Student  (m) . 97
Gi f t ed  Student  Program (m) 2 . 0 0 Gi f t ed  Student  Program (m) 1. 52
Cost of School Cost of School

Per Student  (m) " . 35 Per Student  (m) - . 2 9
Change of Schools (n) 1.61 Change of Schools (n) 1. 52

Sex (n) .77
Emergency Telephone (m) 1.14
Free S< Reduced Lunch (n) 1.14
1983 C i t i z e n s h i p  Grade (m) - 1 . 2 6

. Other 3 . 6 8

Total 30. 18 Total 32. 42

a- - P r e d i c t o r s  forced i n t o  equat ion,  but not s i g n i f i c a n t  at or 
beyond the .15 1e v e l .

( m ) - - I n d i c a t e s  v a r i a b l e  t ha t  i s  manipulable by the school d i s t r i c t ,  
( n ) — I nd i c a t e s  v a r i a b l e  t ha t  i s  not manipulable by the school  

d i s t r i c t .
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Table 36. ( Cont i nued)

Or i g i na l Stepwis e Populat ion Step wise/Forced
Model 5 Entry Models

i. of Tao1 e X of i abl e
Predi  ctor V a n  ance Pred 1 ctor Var iance

Readino Test Total

1983 Read 1 ng Grade ( (Ti) 26. 04 1983 Read i no Grade iTi) 2 0 . / 4
Acreage Per Student ( m) 6.63 Acreage Per Student 1 iD) 5 . 0  3
L i b r a r y  Open A f t e r L i b r a r y  Open Af t e r

School Per Student ( 1T1) 1. 23 School Per Student ini) .94
S e ( n i 1.31 Sex ( n i 1 » i"
Emergency Teleonone ( m > 1.99 Emergency Telephone ( ffi) 1.87
Grade Level  ini . 32 Grade Level  n l 7 5
Father  s Status t n) . 9 3 F a t h e r ' s  Status in; . 90
1980 C i t i z e n s h i o  b r a d e '. m; - 1 .  44 1933 C i t i z e n s h 1 p Gr a d e 1m j - 1 . 5 7

. Other 3 3.69
Total T O ') 1 U 1 Total *T O 1 G * 1 w

19 33 Reading Grade (mi

Vocabulary 

2 0 . 2 3

Knowledge 

1933 Reading G r ade t m; 20. 7 0
Free & Reduced Lunch in) 3.67 Free Reduced Lunch in; G ~
Change of Schools (n; 2.03 Cnange of Scnooi s i n ; i . 5 0
Emergency Telephone im) 1. 73 Emergency Teiapnone im.1 1. 45
Grade Level  in) . 90 Grade Level  in; u  C

*

Gi f t ed  Program (mi 2. 09 Gi f t ed  Program ( m) 1 , l 3
L i br ar y  Open Af t e r  

School Per Student  1m; 
Magazine Subscr ipt ions  

Per Student (mi 
Number of Days 9bsent  

1 n 1 932-1983 um)
Home Phone L is t ed ini  
Other 3

• ! *1

. 90
1 . 5 9

Total 30. 7 0 Total 3 4 . 0 2

3 -  - P r ed i c t or s  forced into equat ion,  but not s i g n i f i c a n t  at or 
beyond the .15 l e v e l ,  

t m ) - - I n d i c a t e s  v a r i a b l e  that  1 5  manipulable cv tne school o i a t r i c t .  
( n ) - - I nd i ca t es  v a r i a b l e  that  1 5  not_ man 1 c u i ao1e by tne scnool  

d i s t r i c t .
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Tab le  36. (C on t inue d )

O r ig i n a l  Stepwise  
Models

Po pula t ion  Stepwise /Forced  
Entry Models

of Table X of Table
Predi c tor Vari  ance Predi  c to r Var i ance

Li s t e n i n q  Comprehension

1983 Reading Grade (m) 16.71 1983 Reading Grade (m) 16.67
Grade Level (n) 3.44 Grade Level (n) 3.04
Change of Schools (n) 3.08 Change of Schools (n) 2.76
Magazine Su b scr ip t io n s Magazine S ubscrip t ions

Per Student  (m) 1.49 Per Student  (m) 1.43
Free & Reduced Lunch (n) 1.95 Free & Reduced Lunch (n) 2.03
Number of Parents Absent ( n ) - . 0 5 Number of Parents Absent (n) - . 0 4
Home Phone L is ted  (n) 1 . 60 Home Phone L is ted  (n) 1.55

L ib r a r y  Open A f t e r
School Per Student  (m) .09

Emergency Telephone (m) 1.24
S tud e n t 's  Residence (n) .91

. O ther 3 1.04
Total 28.22 Total 30. 72

Auditory  Te st Total

1983 Reading Grade (m) 15.28 1983 Reading Grade (m) 14.46
Emergency Telephone (m) 2.28 Emergency Telephone (m) 2.03
Free & Reduced Lunch (n) 1. 94 Free & Reduced Lunch (n) 1.71
G i f te d  Program (m) 2 . 08 G i f ted  Program (m) 1.48
Change of Schools (n) 1.47 Change of Schools (n) 1.55

S tud e n t 's  Residence (n) . 59
F a t h e r ' s Sta tus  ( n ) .32
Number of Days Absent

in 1982-1983 (m) . 62
Number of Parents Absent (n) - . 1 9
Home Phone Lis ted  (n) 1.33

. Other 3 . 39
Total 23. 05 Total 26. 29

3- - P r e d i c t o r s  -forced in t o  equat ion ,  but not s i g n i f i c a n t  at  or 
beyond the .15 1e v e l .

( m)- - I n d ic a t e s  v a r i a b l e  th a t  i s  manipulable by the school d i s t r i c t ,  
( n ) - - I n d i c a t e s  v a r i a b l e  th a t  i s  not_ manipulab1e by the school  

d i s t r i c t .
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Table 36. (Con t i nued )

O r ig in a l  Stepwise  
Models

'/. o f Table
P re d ic to r t»V a r 1anca

Populat ion  Stepwise/Forced  
  Entry Models

Predi  ctor
of Table 

Variance

Sp e l l in g

1983 Reading Srade (mi 
St udent ' s  Residence ( n ) 
S e n  ( n )

Acreage Per Student i m; 
Encyclopedia Sets 

Per  S t u d e n t  imI 
Percentage of Books 

L o s t  P e r  S t u d e n t  ( m l  

Numoer of Parents  
Employed (n)

Total

24.32
3. 93 
2. 79 
2.71

2.13

2 . 00

38.

1983 Reading Grade (m) 
Student s Residence (n)
Sex (n)
Acreage Per Student (mi 
Encyclopedia Sets 

Per Student ( m) 
Percentage of Books 

Lost Per Student im) 
Number of Parents  

E m p l o y e d  ( n )

O th er 3

Total

1. 98

- .  04

a l |
' /  i  u i

Math Concepts

1983 Grade Point
Average (m) 24.64

G i f te d  Program (m) 2.54
Grade Level mi  1.68
Percentage of Books 

Lost Per Student (m) 1.48
1983 C i t i z e n s h ip  Grade (m) - 1 . 3 4
Home Phone L is ted ( n ) 1.40

Tot a l

1983 Graae Point
A v e r a g e  (ml  2 3 . 8 6

G i f t e d  P r o g r a m  (m) 2 . 5 9
Gr a d e  L e v e i  ( n ) 1 . 7 5
P e r c e n t a g e  o f  Books  

Los t  Per S tudent  im) 1.41
1983 C i t i z e n s h i p  Gr ade  (m; - 1 . 19
Home Phone L i s t e d  i n i  1 . 3 4
L i b r a r y  Open A f t e r  

S c h o o l  Pe r  S t u d e n t  (ml  . a 5
O th er 3 .75

40 T o t a l  3 1 . 1a

3- - P r e d i c t o r s  f o r c e d  i n t o  e q u a t i o n ,  but  not  s i g n i f i c a n t  at  or 
beyond the .15 l e v e l .

( m l - - I n d i c a t e s  v a r i a b l e  t h a t  i s  man i p u i a b l e  bv t he school  d i s t r i c t ,  
( n ( - - I n d i c a t e s  v a r i a b l e  t h a t  i s  not_ man i pu i ab l e  ay tne school  

d i s t r i c t .
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Table 36. (C on t inue d !

O r ig in a l  Stepwise  
Models

Populat ion Stepwise/Forced  
Entry Models

Pred ic to r
of Table 

Vari  ance
'/. of Table  

P re d ic to r  Variance

Math Test Total

19B3 Grade Point  
Average (m)

G i f ted  Program (m) 
Percentage of Books 

Lost Per Student (m) 
1983 C i t i z e n s h ip  Grade

29.60
3.09

1.67
( m) - 1 . 5 4

1983 Grade Point  
Average (m)

G i f te d  Program <m) 
Percentage of Books 

Lost Per Student (m)
1983 C i t i z e n s h ip  Grade (m) 
Age in Months at 

Time of Test ( n)
L ib r a r y  Open A fte r  

School Per Student (m) 
Other a

28.26  
3. 07

1.65
- 1 . 4 9

.89

.61
1 . 2 1

Total 32.82 Total 34 .20

Science 1Knowledqe

1983 Grade Point 1983 Grade Point
Average (m) 17.22 Average (m) 17.80

Age in Months at Age in Months at
Time of Test (n) 4.68 Time of Test (n) 4.61

Acreage Per Student (m) 4 .25 Acreage Per Student (m) 4. 47
L ib ra ry  Open A f te r L ib r a r y  Open Af ter

School Per Student (m) 1. 13 School Per Student (m) 1.07
Sex (n) . 6 8 Sex (n) . 60
G i f ted  Program (m) 1. 70 G i f te d  Program (m) 1.62

a Other a " i  JO
Total 29.66 Total 29. 84

a— P red ic to rs  forced in to  equat ion ,  but not s i g n i f i c a n t  at or 
beyond the .15 l e v e l .

( m ) - - In d i c a t e s  v a r i a b l e  th a t  is  manipuiable by the school d i s t r i c t ,  
( n ) - - I n d i c a t e s  v a r i a b l e  th a t  is  not manipuiable by the school 

d i s t r i c t .
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1983 grade po in t  average)  accounted -for the g rea tes t  amount of 

var iance  in the popula t ion  models, ranging from a low of 147. in the 

word study s k i l l s  model to a high of 267. in the reading t e s t  t o t a l  

model. These r e s u l t s  cont inued to emphasize th a t  the degree of 

p r e d i c t a b i l i t y  of previous grades— or any other v a r i a b 1 e--was h ighly  

dependent upon which measure of achievement was being used. As 

f u r t h e r  a n t i c i p a t e d ,  the new popula t ion  models g e n e ra l ly  involved a 

g rea te r  number of v a r i a b l e s ,  which was what was des ir ed .  In order to 

i d e n t i f y  which other v a r i a b l e s  were cons is ten t  p r e d i c t o r s ,  the 

v a r ia b l e s  were c ross tabu la ted  with the dependent v a r ia b le s  in Table 

37. In looking at the other  v a r i a b le s  in vo lved ,  the r e s u l t s  (Table

37) in d ic a ted  th a t  the number of minutes the l i b r a r y  was open a f t e r  

school per student  was s t r u c t u r a l l y  the second best p r e d ic t o r ,  

enter ing  in to  four of the seven reading equat ions and a l l  three of the 

math equat ions;  or seven of the ten models. The emergency telephone  

l i s t i n g  and p a r t i c i p a t i o n  in the g i f t e d  program v a r ia b le s  were the 

next best p r e d ic t o r s ,  en ter in g  in to  six of the models. The emergency 

te lephone v a r i a b l e ,  which was not part  of the p re d ic to r  pool for  the 

math models (see Table 34 in Chapter 4 ) ,  entered in t o  a l l  possible  

reading o r ien ted  equat ions except s p e l l i n g .  The p a r t i c i p a t i o n  in the 

g i f t e d  program v a r i a b l e  entered in to  a l l  th ree  math models and three  

of the seven reading models. Acreage per student ,  s tu d en t 's  sex, 

grade l e v e l ,  and 1983 c i t i z e n s h i p  grade each entered in to  f i v e  

equat ions.  With regards to the amount of explained var iance isee 

Table 3 5 ) ,  the best  p r e d i c t o r  a f t e r  previous grades was acreage per
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Table 37. Step of Entry for Predictor ov Academic 
Achieveaent Model for Student Population

Models
Word Study 

Predictors Skills
Reading

Coaorehension
Reading 

Test Total
Vocabulary
knculetiqe

Listening
Coaorehension

Acadeaic Achieveaent
1933 Reading Grade (a) 1 1 1 1 1
1983 Grade Point Average (a)
Nuaber of Days Absent
in 1932-1983 (a) 9

Student Evaluations
1983 Citizenship Grade it) 7 10 8
Gifted Prograa la) 4 b

Backoround Characteristics
Age in Months at
Tiae of Test in)

Change of Schools in) 6
7
o J

Eaergency Telephone (a) c
J 8 5 4 9

Father's Status in) 6 •J/
Free k Reduced Lunch in) 9 n

L 5
Hose Phone Listed in) 10 7
Nuaber of Parents Absent in) d
Nuaber of Parents Etployed In)
Sex in) 3 7 4
Student s Residence in) 10

School Environaent and
Learmno Contexts

Acreage Per Student (a) 2 1
L

T
i.

Cost of School Per Student (a) 5
Encyclopedia Sets Per Student (a)
Grade Level in) 4 6 5 2

Library Open After
School Per Student is) 0 7 8

Magazine Subscriptions
Per Student (a) 8 4

Percentage of Books
Lost Per Student (a)

(a)—Indicates variable that is potentially aanipulable by the school district, 
(n)—Indicates variable that is not aanipulable by the school district.
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Table 37. (Continued)

Predictors

Models
Auditory 

Test Total Spelling
Math Math 

Concepts Test Total
Science

Knowledge

Academic Achieveaent
1983 Reading Srade (a) 1 1
1983 Srade Point Average (a) 1 1 1
Nuaber of Days Absent
in 1982-1983 (a) 8

Student Evaluations
1983 Citizenship Srade (a) 5 4
Gifted Prograa (a) 4 r) TL i- 6

Background Characteristics
Age in Months at
Ti#e of Test (n) C

J T
i .

Change of Schools (n! 5
Eaergency Telephone (a) n

L

Father's Status in) 7
Free & Reduced Lunch In; 0
Hcee Phone Listed in) 10 6
Nuaber of Parents Absent (n) 9
Nuaber of Parents Employed in) 7
Sex (n) ■j

c
J

Student s Residence (n) 6 L

School Environment and
Learnmo Contexts

Acreage Per Student (a) 4 3
Cost of School Per Student (a)
Encyclopedia Sets Per Student la) 5
Grade Level In) 7

Library Open After
School Per Student (a) 7 fa 4

Magazine Subscriptions
Per Student (a)

Percentage of Books
Lost Per Student (a) 6 4 3

(a)—Indicates variable that is potentially aanipulable bv the school district.
(n)—Indicates variable that is not aanipulable by the school district.
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student .  Fol lowing acreage,  the next best p r e d ic t o r s  were s tud e n t 's  

age, grade l e v e l ,  and p a r t i c i p a t i o n  in the g i f t e d  student program.

In consider ing ju s t  the seven reading or ien ted  models, the second 

best s t r u c t u r a l  p r e d i c t o r  was, aga in ,  the emergency telephone l i s t i n g  

v a r i a b l e .  The next best  p re d ic to r s  were acreage,  s tu d e n t 's  sex, grade 

l e v e l ,  number o-f minutes th a t  the l i b r a r y  was open a f t e r  school per 

student ,  the s t u d e n t ' s  change of schools,  and p a r t i c i p a t i o n  in the 

f ed e ra l  lunch program, each of which entered in t o  four equations.

In comparison, when considering ju s t  the th ree  math or iented  

models, i t  was found th a t  two of the v a r i a b l e s ,  the number of minutes 

tha t  the l i b r a r y  was open a f t e r  school per student  and p a r t i c i p a t i o n  

in the g i f t e d  program, entered in to  a l l  three  of the models. The 

percentage of books lo s t  per s tudent ,  1983 c i t i z e n s h i p  grade, and 

s tu d e n t 's  age a l l  entered in to  two of the th ree  math models. 

S t r u c t u r a l l y ,  then ,  the best p r e d ic to rs  fo r  the math or iented  models 

a f t e r  previous grades were l i b r a r y  hours and p a r t i c i p a t i o n  in the 

g i f t e d  student program.

Suppressor V ar iab les

In looking back at Table 35 and Table 36, i t  was observed that  a 

number of the p r e d ic t o r s  in the models acted as suppressor v a r i a b l e s .  

Again, t h i s  meant th a t  the in c lu s ion  of the suppressor v a r i a b le  

increased the exp la natory  power of the other  v a r i a b l e s  in the model by 

n e g a t iv e ly  c o n t r ib u t i n g  to the t o t a l  explained var ia nce .  Of 

p a r t i c u l a r  i n t e r e s t  here,  was the f in d in g  th a t  by fo rc ing  a l l  possib le  

v a r ia b le s  in to  the equation th a t  did not enter  in the stepwise
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regress ion a n a ly s is ,  the amount of explained var iance  ( m u l t ip l e  Rp) 

was s l i g h t l y  increased in one model. That i s ,  a l l  v a r ia b le s  en ter ing  

in t o  the equat ion during forced e n t ry  m u l t i p le  regression a n a ly s is ,  

but not having s t a t i s t i c a l  s i g n i f i c a n c e  ( repor ted  as "O th e r" ) ,  

contr ib u ted  n e g a t iv e ly  or suppressed the amount of exp lained var iance  

(-37.) in the populat ion science models. However, because the 

percentage was so sm al l ,  i t  was probably due more to s t a t i s t i c a l  

a r t i f a c t  than anything else .

I t  was also found (Table 35) th a t  the 1983 c i t i z e n s h i p  grade 

v a r ia b l e  was a cons is ten t  and, r e l a t i v e l y  speaking,  strong  

suppressor. Again, t h i s  meant th a t  in c lu s io n  of t h i s  v a r i a b l e  

enhanced the model's p r e d i c t a b i l i t y .  Other suppressors were cost of 

school per s tudent ,  number of parents absent ,  and number of parents  

employed. While these other  th ree  v a r ia b le s  c o n s i s t e n t l y  acted as 

suppressors when they entered,  t h e i r  c o n t r ib u t i o n  was much le ss ,  and 

more l i k e l y  due to chance, or s t a t i s t i c a l  e r r o r  than to re a l  

suppression e f f e c t s .

Manipuiable and Non-Hanipulable V ar ia b le s

A pr imary i n t e r e s t  of t h i s  research was to i d e n t i f y  f a c t o rs  th a t  

would be p o t e n t i a l l y  manipuiable by the school system, so th a t  they  

could a l t e r  t e s t  score var iance  and, thereby ,  improve student  

achievement.  Thus, the m u l t ip le  regress io n  analyses were f u r t h e r  

evaluated fo r  m a n i p u la b i l i t y  by the school system. In looking at the 

v a r ia b le s  th a t  entered most o f t e n ,  i t  was found th a t  many antecedent  

p r e d ic to rs  of academic achievement, as measured by standard ized
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achievement t e s t  scores,  were indeed p o t e n t i a l l y  manipuiable by the 

Washoe County School D i s t r i c t .

Table 38 presents the percentages of manipuiable and 

non-mam pulab le  v a r i a b l e s  tor  each dependent v a r i a b l e  ( t e s t )  to r  both 

the o r i g i n a l  and the popula t ion models ot academic achievement in the 

Washoe County School D i s t r i c t .  In comparing the o r i g i n a l  and 

popula t ion models i t  was found that  they d i f f e r e d  by between OX and 

20X in terms of the percentages of mam p u lab le /no n -m am p u la b le  

v a r i a b le s  in the models. Across the ten models, however, the 

populat ion models averaged 5X fewer manipuiable p red ic to rs  than the 

o r i g i n a l  models. In c o n t r a s t ,  there  was only a IX average d i f f e r e n c e  

for  the seven reading models, but a Q’/. average d i f f e r e n c e  fo r  the 

three math models of academic achievement.

Looking at s p e c i f i c  models iTable 3 8 ) ,  comparisons ind ic a ted  that  

there  were no d i f f e r e n c e s  between the o r i g i n a l  and popula t ion reading 

t e s t  t o t a l ,  s p e l l i n g ,  and science knowledge models of achievement witn 

respect  to the percentages of manipuiable and non-manipuiable  

v a r ia b l e s  en ter ing  the r e sp e c t ive  models. I t  was also found through 

comparisons (Table 33) th a t  fo r  four of the other  seven models, the 

popula t ion  model included a smal ler  percentage of p o t e n t i a l l y  

manipuiable v a r ia b le s  than the o r i g i n a l  model.

The grea tes t  d i f f e r e n c e  (20X) was fo r  the aud it o ry  t e s t  t o t a l  

model, which had 60X manipuiable v a r i a b le s  in the o r i g i n a l  model, but 

only 40'/. in the popula t ion model. That i s ,  the smal ler  set of 

antecedent  p r e d ic to r s  and the forced en try  procedures resu lted  in a
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Table 38. Coaparison of Percentages of Manipuiable and Non-Manipulable 
Variables for the Original and Population Models

Dependent Variables

Qrioinal Models Population Models
Manipuiabie 
f I

Non-Manipulable 
f I

Manipuiable 
f I

Non-Manioulable 
f I

Readinq Oriented Models

Word Studv Skills 3/5 60 2/5 40 Ml 57 i n 43
Reading Comprehension 5/6 B3 1/6 17 7/10 70 3/10 30
Readinq Test Total 5/8 62 3/8 38 5/3 62 3/8 40
Vocabulary Knowledge 3/6 50 3/6 50 6/10 60 4/10 40
Listening Coaprehension 2/7 29 5/7 71 4/10 40 6/10 60
Auditory Test Total 3/5 faO 2/5 40 4/10 40 6/10 60
Spelling Ml 57 3/7 43 Ml 57 i n 43

Average Ml 57 3/7 43 5/9 56 4/9 44

Math Concepts 4/6 67 2/6

Matn Oriented Models 

c, >7OU Ji ! 71 2/7 29
Math Test Total 4/4 100 0/4 0 5/6 83 1/6 17
Science Knowledge 4/6 67 2/6 J* j 4/o 67 lib 33

Average 4/5 80 1/5 20 5/7 71 111 29

Average 4/6 67 2/6

All Ten

7?

Models

5/8 62 3/8 38
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model of au d i to ry  t e s t  t o t a l  achievement t h a t  was s u b s t a n t i v e l y  less  

p o t e n t i a l l y  manipuiable by the school system than when the la r g e r  set  

of independent v a r i a b l e s  was used (Chapter  4 ) .  Previous r e s u l t s  

(Table 36) have in d ica ted  th a t  th ere  were f i v e  more (or twice as many) 

v a r i a b le s  in the au d i to ry  t e s t  t o t a l  popu la t io n  model than in the 

o r i g i n a l ,  and t h a t  four of these were not p o t e n t i a l l y  manipuiable by 

the school system. The second l a r g e s t  d i f f e r e n c e  (177.) was between 

the two math t e s t  t o t a l  models. This was probably due to s t a t i s t i c a l  

p r o b a b i l i t y  or a regress ion e f f e c t  t h a t  reduced the percentage of 

p o t e n t i a l l y  manipuiable f a c t o r s  from 1007. to 827.. That i s ,  because 

the number of v a r i a b l e s  involved was small and invo lved no 

non-manipulable antecedents in the o r i g i n a l  math t e s t  t o t a l  model, the 

in c lu s io n  of ju s t  one non-manipulab1 e p r e d i c t o r  in the populat ion  

model had a la rg e  e f f e c t  on the percentage d i f f e r e n c e s .  The next  

l a r g e s t  d i f f e r e n c e  (137.) a lso  involved fewer p o t e n t i a l l y  manipuiable  

v a r i a b l e s  in the popula t ion  reading comprehension model, where h a l f  of 

the a d d i t io n a l  four v a r i a b l e s  in the popula t ion  model were 

non-manipulable .  The l a s t  of the four comparisons th a t  showed a 

smal le r  percentage (37.) of manipuiable v a r i a b le s  in the popula t ion  

model was fo r  word study s k i l l s .  Again t h i s  d i f f e r e n c e  was 

a t t r i b u t a b l e  to s t a t i s t i c a l  procedures.

In looking  at the th ree  models where the po pula t ion  model had a 

l a r g e r  percentage of manipuiable v a r i a b le s  than the o r i g i n a l ,  i t  was 

found th a t  the d i f f e r e n c e s  were somewhat l e s s .  The la r g e s t  

d i f f e r e n c e s  were fo r  l i s t e n i n g  comprehension (117.) and vocabulary
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knowledge (107.), and the l e a s t  fo r  math concepts (47.). Also,  

l i s t e n i n g  comprehension was the only one of the o r i g i n a l  models (Table

38) where there  were fewer manipuiable than non-manipulable v a r i a b le s ,  

while  l i s t e n i n g  comprehension and au d i to ry  t e s t  t o t a l  both had fewer 

manipuiable than non-manipulable f a c t o r s  in the populat ion (or  

c r i t e r i o n )  models. Thus, desp ite  these observed d i f f e r e n c e s  between 

s p e c i f i c  models, the populat ion models g e n e r a l ly  were more s tab le  

( i . e . ,  e xh ib i ted  less  d i f f e r e n c e s  in the percentages of p o t e n t i a l l y  

manipuiable v a r i a b l e s ;  407.-837. versus 297.-1007.) and, on the average,  

were qu ite  s i m i l a r  to the o r i g i n a l  models.

Summary

Stepwise and forced en try  m u l t ip le  regress ion  analyses were made 

fo r  each of the ten dependent v a r i a b le s  (or standardised achievement  

t e s t s )  to e s t a b l is h  populat ion models of student  academic achievement 

in the Washoe County School D i s t r i c t .  Since more v a r ia b le s  were 

en tered ,  i t  was expected th a t  these procedures would produce 

s t r u c t u r a l l y  expanded p r e d ic t o r  models and exp la in  s l i g h t l y  more of 

the dependent v a r i a b l e  var iance  (m u l t ip le  R^) ,  although th ree  of the  

models were not a l t e r e d .  An u n an t ic ip a ted  r e s u l t  was th a t  the forced 

e n t ry  of the other  p r e d ic t o r s  suppressed, or n e g a t iv e ly  a f f e c t e d ,  the 

t o t a l  var ia nce ,  thereby enhancing the o v e r a l l  c o n t r ib u t io n  of the 

other p r e d ic t o r s ,  in the science model. With respect  to the 

composition of the models in regards to f a c to r s  p o t e n t i a l l y  

manipuiable by the school d i s t r i c t ,  the expanded popula t ion models
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were not a l t e r e d  to any s i g n i f i c a n t  degree by the in c lu s io n  of the 

a d d i t i o n a l  p r e d i c t o r s .

Indian Achievement in the Washoe County School D i s t r i c t

Once the stepwise and forced en t ry  m u l t i p l e  regression  analyses  

were completed fo r  the Washoe County School D i s t r i c t  (weighted)  

p a p u la t io n ,  s i m i l a r  analyses were made fo r  Indian students only.  

M e th o d o lo g ic a l ly ,  the systems f i l e  was modif ied by simply adding a 

se le c t  procedure so th a t  Indian students only (n = 201) were 

analyzed.  These analyses r esu l ted  in ten models of academic 

achievement for  Indian students in the Washoe County School D i s t r i c t ,  

which are t e c h n i c a l l y  repor ted in Tabie H- l  (Appendix M) ,  and 

summarized in Table 39 ( fo r  a model by model discussion of the 

s t r u c t u r a l  c h a r a c t e r i s t i c s ,  see Appendix H as w e l l ) .

Accounting For the Variance

As found in analyses fo r  the weighted popula t ion vor c r i t e r i o n  

models) ,  previous grades ( e i t h e r  the 1933 reading grade or the 1933 

grade po int  average) accounted for the g rea te s t  amount of the 

variance in the Indian student  models of achievement iTable 39 ; ,  

ranging from a low of 15'/. in the l i s t e n i n g  comprehension model to a 

high of 37'/. in the reading t e s t  t o t a l  model. Once again,  while  

previous grades were expected to be the best p r e d ic t o r s ,  i t  was also  

a n t ic ip a t e d  th a t  such previous measures of achievement would account  

fo r  a much la r g e r  percentage of the var iance  than found in these 

analyses.  As with the popula t ion models, these r e s u l t s  corroborated
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Table 39. P red ictor Models of Indian Acadeaic Achievement

Dependent Variables/ 
Predictors

I of Table 
Variance

Dependent Variables/ 
Predictors

I of TaDle 
Variance

Word Studv Skills Readinq Coaprehension
1983 Reading Srade is) 18.7 1983 Reaoinq Grade (a) 31.5
Father's Status in) 4.4 Encyclopedia Sets
Grade Levei (ni 1.3 Per Student («) 3.0
Magazine Subscriptions Gifted Proqras (a) i i O

Per Student (a) 4.1 Other3 c 1 o
Emergency Telephone (a) 
Other3

i• i.

4.1
Total jLt 7

Total 32.3

Readinq Test Total Vocabulary Knowledge
1993 Reading Grade la) 37.2 1983 Readinq Grade (a; 20.6
Magazine Subscriptions Grade Levei in) .4
Per Student (a) 7 ~)

•J i  L Encyclopedia Sets
Grade Level (n) “ i i . Per Student is) 1.9
Emergency Telephone (a) I  L Other3 4.3
Father's Status in; 1 .0 Total l i . i .

Sifted Prograa is; 2.o
Other3 •“* i  

i . . i

Total 46.3

Listening Cosprenension Auditory Test Total
1933 Reading Grade (a; 14.8 1983 Reading Grade ta) 2 1 . 2

Percentage of Books Percentage of Books
Lost Per Student (a) 2.8 Lost Per Student is; 2.4

Father's Status ;n) 1.3 Gifted Program tsi 7 'w1 . i.

Encyclopedia Sets Encyclopedia nets
Per Student (a) i. 3 Per Student (a) 2.4

Student s Residence (n) 1.6 Grade Level (n) . 0

Other3 1.9 Other3 1.4
Total 24.6 Total; 30.5

a—Predictors forced into equation, but not significant at or beyond the .15 level.
(b)—Indicates vanaole that is aanipulable by the school district.
(ni—Indicates variable that is not aanipulable by the school district.
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Table 39. (continued)

Dependent Variables/ I 
Predictors

of Table 
Variance

Dependent Variables/ 
Predictors

I of Table 
Variance

Spellinq Nath Concents
1983 Reading Grade la) 21.0 1983 Grade Point Average (a)  30.4
Nuaber of Days Absent Percentage of Books
in 1982-83 (a) 4.2 Lost Per Student (a) 3.3

Father's Status in) 1.6 Sex (n) .7
Gifted Prograa (a) 3.6 Gifted Prograa (a) 2.6
Nuaber of Parents Absent In) 2.4 Other3 7  

.  J
Eaergency Telephone la) .4 Total 37.6
Free k Reduced Lunch In) 2.0
Student's Residence in) . 1

Nuaber of Parents Eaployed (ni -.6
Other3 1.9

Total 34.5

Math Test Total Science Knowledge
1983 Grade Point Average (a) 32.8 1983 Grade Point Average (a) 16.8
Percentage of Books Percentage of Books
Lost Per Student (a) 3.5 Lost Per Student (a) 5.8

Gifted Prograa (a) 2.8 Grade Level (n) 2.7
Other3 -.3 Gifted Prograa ia) 4.0

Total 33.7 1983 Citizensnip Grade (a) -1.4
Other3 7 . /

Total 28.4

a—Predictors forced into equation, but not significant at or beyond the .15 level, 
(ai—Indicates variable that is aanipulable by the school district, 
in)—Indicates variable that is not, aanipulable by the school district.
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the assumption t h a t  the model ot academic achievement success was 

dependent upon what measure was used. That i s ,  most models ot 

achievement were d i f f e r e n t  from the o thers .

Table 40 presents the c r o s s t a b u la t io n  of the p red ic to r s  with the 

dependent v a r i a b l e s .  The r e s u l t s  (Table 40) in d i c a t e  th a t  

p a r t i c i p a t i o n  in the g i f t e d  student  program was s t r u c t u r a l l y  the  

second best p r e d ic t o r  of Indian student  achievement,  e n ter in g  in to  

four of the seven reading and a l l  th ree  of the math or ien ted  

equat ions;  or seven of the ten models. The next best s t r u c t u r a l  

p r e d ic t o rs  were percentage of books lo s t  per student and grade l e v e l ,  

both of which entered in t o  f i v e  of the ten models. Whi le grade l e v e l ,  

f a t h e r ' s  s t a t u s ,  p a r t i c i p a t i o n  in the g i f t e d  program, and the number 

of encyclopedia sets  per student  were the best p r e d ic t o r s  of reading  

o r ie n ted  t e s t s  fo r  Indian studen ts,  the percentage of books l o s t  per 

student and p a r t i c i p a t i o n  in the g i f t e d  program were the best  

p r e d ic t o r s  in math or ien ted  models a f t e r  previous grades. With 

respect  to the amount of co n t r ib u ted  va r ia n c e ,  there was no p re d ic to r  

th a t  was c l e a r l y  the next best a f t e r  previous grades. Both 

p a r t i c i p a t i o n  in the g i f t e d  program and percentage of books l o s t  per 

student were f a i r l y  cons is ten t  (2-47. ) ,  but other v a r ia b le s  ( e . g . ,  

f a t h e r ' s  s ta tus )  also co n t r ib u ted  s i m i l a r  amounts of explained  

variance  when they entered in to  equat ions.

I t  was also observed (Table 39) tha t  o ther  v a r ia b le s  being forced  

in to  the word study s k i l l s  and vocabulary knowledge equat ions,  desp ite  

t h e i r  l ev e l  of s t a t i s t i c a l  s i g n i f i c a n c e  ( repor ted  as "O ther" ) ,
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Tabie 40. Step of Entry fcr Predictor by Academic 
Achieveaent Mode! for Indian Students

ilodeis
tford Study Readinq Reading VoCduiii ar y Listening

Predictors Skills Coaorehension Test Total knowledge Comprehension

Acadeaic Achieveaent
'

1983 Reading Grade la) 1 1a 1 1 1
1933 Graae Point Average ta)
Nuaber of Days Absent

in 1982-1983 (a)

Student Evaluations
1933 Citizenship Grade (a)
Gifted Prograa la) 3 6

Background Characteristics
Age in Months at
Tiae of Test (ni

Change of Schools in)
Emergency Telephone (a) 5 4
Father's Status mi 2 J  j

Free i  Reduced Luncn in)
Hoae Phone Listed in)
Nuaber of Parents Absent ini
Nuaber of Parents Employed in) 
Sex in)
Student 5 Residence m) J

School Environment ana
Learning Contexts

Acreage Per Student la)
Cost of School Per Student ia)
Encyclopedia Sets Per Student (a) I

i .
7 4

Grade Level In) 3 •7
J

■1c

Library Open After
School Per Student ia)

Magazine Subscriptions
Per Student ia) 4 n

i.

Percentage of Books
Lost Per Student (a) i .

in)—Indicates variable that is potentially aanipuiaole by tne school district, 
in)—Indicates variable that is not. aampuiable by the school district.
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Table 40. (Continued)

Models
Auditory

Predictors Test Total Soellinq
Hath

Concepts
Math 

Test Total
Science

Knowledoe

Acadesic Achieveaent
1983 Reading Grade Is) 1 1
1983 Grade Point Average (i) 1 1 1
Nuaber ot Days Absent

in 1982-1983 (a) •I
i .

Student Evaluations
1983 Citizenship Grade (a) 5
Sifted Prograa (a) 3 4 4 3 4

Backoround Characteristics
Age in Months at
Tiae of Test (n)

Change of Schools (n)
Eaergency Telephone (a) h
Father's Status (n) 3
Free & Reduced Lunch (n) 7
Hoee Phone Listed (n!
Nuaber of Parents Absent (n) 5
Nuaber of Parents Eaplcyed InJ 9
Sex (n) 3
Student's Residence (n) 3

School Environaent and
Learninq Contexts

Acreage Per Student (a)
Cost of School Per Student (a)
Encyclopedia Sets Per Student (a) 4
Grade Level (n) 5 3
Library Open After
School Per Student (a)

Magazine Subscriptions
Per Student (a)

Percentage of Books
Lost Per Student (a) 2 i nL 1

i .

(si—indicates variable that is potentially aanipulable by the school district, 
(n)—Indicates variable that is not tarn pul able by the school district.
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co n tr ib u te d  nea r ly  as much to the t o t a l  var iance  as the p r e d i c t o r  

v a r ia b l e s  in the equat ion .  Secondly,  i t  was found (Table 39) th a t  

v a r ia b l e s  acted as suppressors in only th ree  of the models. In the  

reading t e s t  t o t a l  and math t e s t  t o t a l  models, the suppressor e f f e c t  

was q u i t e  s m al l ,  and probably due to s t a t i s t i c a l  e r r o r ,  d i s t r i b u t i o n ,  

or chance. The suppressing e f f e c t  of the 19B3 c i t i z e n s h i p  grade on 

Indian s tu d e n t 's  science achievement was, on the o ther  hand,  

s i g n i f i c a n t .  In c lu s io n  of t h i s  v a r i a b l e  in the equat io n ,  t h e r e f o r e ,  

enhanced the a c c o u n t a b i l i t y  of science achievement var iance  fo r  Indian  

students by adding to the o v e r a l l  exp lan a to ry  power of the other  

p r e d ic t o r s .  More im p o r t a n t ly ,  however, was the i m p l i c a t i o n  of t h i s  

suppressing e f f e c t .  That i s ,  c i t i z e n s h i p  was i n i t i a l l y  found to 

c o r r e l a t e  p o s i t i v e l y  with subsequent academic achievement,  yet when 

other th ings were held constant  t h i s  r e l a t i o n s h i p  revers ed,  so that  

having a high c i t i z e n s h i p  grade r e s u l t e d  in subsequent lower Indian  

s t u d e n t 's  science achievement.

Manipuiable and Non-Manipulable V a r ia b le s

Table 41 summarizes the percentage of manipuiable and 

non-manipulable v a r i a b l e s  th a t  entered in t o  each of the models of 

academic achievement fo r  Indian s tudents .  The r e s u l t s  in d ica te d  that  

fo r  the most p a r t ,  en te r in g  p r e d i c t o r s  of the var ious areas of 

achievement were indeed v a r ia b l e s  t h a t  were by and la rg e  subject  to 

change or manipula t ion by the school d i s t r i c t .  I n t e r e s t i n g l y ,  the one 

achievement area le a s t  su b ject  to school d i s t r i c t  man ipula t ion was 

s p e l l i n g .  This r e s u l t  was p a r t i c u l a r l y  i n t r i g u i n g  because s p e l l in g
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Table 41. Percentages of Manipuiable and Non-Manipul able  
V a r ia b le s  En ter ing  Indian Models

Dependent V a r ia b les
Man i pu lab le  

f ■/.
Non-Mani pul able  

f 7.

Readinq Oriented Models

Word Study S k i l l s 3 /5 60 2 /5 40
Reading Comprehension 3 /3 1 0 0 0 /3 0

Reading Test Total 4/6 67 2 / 6 7  7

Vocabulary Knowledge 2 /3 67 1/3 7  7

L is te n in g  Comprehension 3/5 60 2/  5 40
Audi tory  Test Total 4/5 80 1/5 2 0

S p e l1i ng 4/9 44 5 /9 56

Average 3 /5 60 2 /5 40

Math Oriented M o d e 1 5

Math Concepts 3/4 75 1/4 “ c  
iL  J

Math Test Total 3/3 1 0  0 0 / 3 0

Science Knowledge 4/5 80 1/5 2 0

Average 3/4 7 5 1/4 •-) c:

All  Ten Models

Average 3/5 60 n / r *1 / J 40
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has o f ten  been c i t e d  in the l i t e r a t u r e  as the area Indian students  

have c o n s i s t e n t l y  done best i n .  The lo g ic  used to exp la in  t h i s  

phenomena (which was also al luded  to in Chapter 3) has been th a t  the 

schools have much more contro l  over t h i s  curr iculum area. Yet these 

r e s u l t s  have suggested t h a t  such a conclusion has been i n c o r r e c t l y  

made.

The r e s u l t s  (Table 41) a lso demonstrated the v a r i a b i l i t y  between 

the models with regards to the number of p re d ic t o r s  th a t  were 

manipuiable by the school system. In some cases (reading  

comprehension and math t e s t  t o t a l )  a l l  e n te r ing  p red ic to rs  were 

manipuiable .  Conversely,  in no case were a l l  e n te r ing  v a r ia b le s  

non-manipulable .  Moreover, i t  was noted th a t  the math or ien ted  models 

were much more s u s c e p t ib le  to school man ipula t ion (757.) than the 

reading or ien te d  models (607.).

Suromarv

Stepwise and forced en try  m u l t i p le  regression analyses were made 

fo r  each of the ten dependent v a r i a b le s  to e s t a b l is h  models of 

academic achievement fo r  Indian students in the Washoe County School 

D i s t r i c t .  The r e s u l t s ,  l i k e  those made fo r  the Washoe County School 

D i s t r i c t  popula t ion  (and the o r i g i n a l  models) ,  were much less  

exp lana tory  than expected.  That i s ,  no model explained more than 477. 

of the t o t a l  var ian ce ;  which meant t h a t  more than ha l f  of the var iance  

in Indian student  achievement was due to f a c t o r s  not included in these 

analyses .  As expected,  previous grades were found to' be the most 

exp lana tory  f a c t o r s  fo r  Indian  s tudents .  No other  v a r i a b l e ,  however, 

stood out as the next  best p r e d i c t o r .  The r e s u l t s  substan t ia ted  that
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each measure of academic achievement was g e n e r a l l y  subject  to a 

completely d i f f e r e n t  set ot p r e d ic t o r s ,  but t h a t  they were otten  

f a c t o r s  that  would be p o t e n t i a l l y  manipuiable by the school system.

These r e s u l t s  have ra ised  several  quest ions:  1) How do the models

of academic achievement fo r  Indian students compare with the  

populat ion  models? and 2) How would these models of Indian student  

achievement compare to models constructed when in c lu d ing  ad d i t io n a l  

f a c to rs  appropr ia te  to Indian students only? To answer these  

quest ions ,  comparat ive analyses of the p o p u l a t i o n / c r i t e r i o n  and Indian  

student regress ion models were made and another group of analyses were 

made, a f t e r  in c lud ing  such v a r ia b le s  a p p l ic a b le  to Indian students  

only among the p r e d i c t o r s ,  as reported in Chapter 6.
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Chapter  6

COMPARISONS OF ACADEMIC ACHIEVEMENT

The f i r s t  two stages of t h is  set  of processes in the t h i r d  

research cycle have r e s u l t e d  in ten models of academic achievement fo r  

both the (weighted) Washoe County School D i s t r i c t  popula t ion  and 

Indian students on ly.  The main o b je c t iv e  of t h i s  c h ap te r ,  t h e r e f o r e ,  

is  to comparat ive ly  discuss the r e s u l t s  from the f i r s t  two stages and, 

se c o n d a r i ly ,  to compare the Indian models with models modif ied by the  

ad d i t io n  of antecedent  v a r i a b le s  unique to Indian s tudents .  Such 

discussion w i l l  provide empir ica l  evidence towards the fo l lo w in g  

research hypotheses:

Hg: As compared to the general p o pu la t ion ,  d i f f e r e n t  antecedent
fa c t o r s  are p r e d i c t i v e  of standard ised achievement t e s t  
scores for  Indian  students in the Washoe County School 
Di s t r i c t .

H j tj : Residence is  not a determinant  p r e d ic t o r  of Ind ian  students'  
achievement in the Washoe County School D i s t r i c t .

The comparisons of the Indian and Indian modif ied models of

achievement w i l l ,  h o p e f u l l y ,  provide a p a r t i a l  answer to the eighth

research quest ion:

8 . Do f a c t o rs  a p p l ic a b le  to Ind ian students only ( e . g . ,  t r i b a l  
a f f i l i a t i o n ,  preschool)  a f f e c t  the antecedent s t r u c t u r a l  
models of achievement?
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To - f a c i l i t a t e  comparat ive analyses of Ind ian student  and d i s t r i c t  

popula t ion  models of achievement,  Table 42 was const ructed  in such a 

way as to v i s u a l l y  compare both the s t r u c t u r e  and each i n d i v i d u a l  

p r e d i c t o r ' s  c o n t r i b u t io n  to both the t o t a l  ( t a b l e )  and explained  

variances  of each dependent v a r i a b l e  of academic achievement,  as 

measured by s tandard ized  achievement t e s t s .  The most immediate and 

obvious conc lusion (Table  42) was t h a t  d i f f e r e n t  antecedent  v a r i a b l e s  

were, indeed,  p r e d i c t i v e  of Ind ian  student  achievement than were 

p r e d i c t i v e  fo r  the Washoe County School D i s t r i c t  in genera l .

Secondly,  most models of Ind ian student  achievement had s u b s t a n t i a l l y  

fewer antecedent  p r e d ic t o r s  than fo r  the d i s t r i c t  po pula t ion  models.  

Moreover, p r e d ic t o r s  tended to account fo r  more of the t a b l e  var iance  

in Indian  student  achievement than in the achievement of students in  

gen era l .  That i s ,  in comparison to the Washoe County School D i s t r i c t  

popula t ion  models of achievement, the Ind ian  student  models were much 

more parsimonious.

The Indian student  models were found to e x p la in  more of the t o t a l  

var ia nce  than the p o pu la t io n  word study s k i l l s ,  reading comprehension,  

reading t e s t  t o t a l ,  a u d i to r y  t e s t  t o t a l ,  math concepts,  and math t e s t  

t o t a l  achievement models. A f i n a l  general  observa t ion was t h a t  

prev ious grades appeared to be more e xp lana tory  fo r  Indian  student  

word study s k i l l s ,  reading comprehension, reading t e s t  t o t a l ,  auditory-  

t e s t  t o t a l ,  math concepts,  and math t e s t  t o t a l  achievement,  than fo r  

the Washoe County School D i s t r i c t  p o p u la t io n .
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Table 42. Ccaparison of Population ana

Indian Regression Models

Population Stepwise/Forced 
Entry Models

Indian Stepwise/Forced 
Forced Entry

Predictor V

X of 
Table 
!ariance

X of 
Explained 
Variance Predictor

X of 
Table 

Variance

X of 
Explained 
Variance

Word Study Skills

1983 Reading Grade (a) 14.32 58 1983 Reading Grade (s) 18.47 57
Acreage Per Student (a) 4.89 20
Sex in) 1.76 7
Grade Level In) 1.17 5 Srade Level in! 1.28 4
Eaergency Telephone iai 1.44 6 Eaergency Telephone (a) .19 1
Father's Status in) . 06 L Father's Status (n) 4.40 13
1983 Citizenship Grade ia) -.92 -4

Magazine Subscriptions
Per Student Is) 4.08 12

Other3 1.62 6 Other3 4.07 AI
Total 24.84 100 Totai 32.69 99

Readina Coaorehension

1983 Reading Grade !a; 21.85 67 1983 Reading Grade la) 31.46 84
Acreage Per Student (ml 4.38 14
Library Open After
School Per Student (a) .97 3

Gifted Proqraa ia) 1.52 r Gifted Prograa la; i.. jU 6
Cost of School
Per Student (a; -.29 -l

Change of Schools In; 1.52 5
Sex (n) .77 2
Eaergency Telephone (a) 1.14 4
Free & Reduced Lunch (n) 1.14 4
1983 Citizenship Grade la) -1.26 -4

Encyclopedia Sets
Per Student Is) 3.05 8

Other3 .68 _2 Other3 .46 _ !
Total 32.42 101 Total 37.27 99

a—Predictors forced into equation, but not significant at or beyond the .15 level, 
(a)—Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not aanipulable by the school district.
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Table 42. (Continued)

Population Stepwise/Forced 
Entry Models

Indian Stepwise/Forced 
Forced Entry

Predictor

2 of 
Table 

Variance

2 of 
Explained 
Variance Predictor

2 of 
Table 

Variance

2 of 
Explained 
Variance

Reading Test Total

19S3 Reading Erade (a) 25.74 66 19B3 Reading Erade (a) 77 07 
.  L\J 80

Acreage Per Student (a) 5.08 13
Library Open After
School Per Student (a) .94 2

Sex (n) 1.80 5
Eaergency Telephone (a) 1.87 5 Eaergency Telephone (a) .15 0
Grade Level (n) .73 2 6rade Level (n) _ 00 

.  LL -1
Father's Status in) .90 2 Father's Status (n) 1.01 1

L

1933 Citizenship Grade (a) -1.57 -4
Magazine Subscriptions
Per Student (a) 3.23 1

Sifted Prograa (a) 2.61 6
Other3 3.69 _9 Other3 2.74 _6
Total 39.18 100 Total 46.75 100

a—Predictors forced into equation, but not significant at or beyond the .15 level, 
(a)—Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not aanipulable by the school district.
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Table 42. (Continued)

Population Stepwise/Forced 
Entry Models

Indian Stepwise/Forced 
Forced Entrv

I of I of l of I of
Table Explained Table Explained

Predictor Variance Variance Predictor Variance Variance

Vocabulary Knowledqe

1983 Reading 6rade (a) 20.70 61 1983 Reading Grade (a) 20.59 76
Free fc Reduced Lunch (n) 2.97 9
Change of Schools (n) 1.50 4
Eaergency Telephone (a) 1.45 4
Grade Level (n) .69 2 Grade Level (n) .40 1
Gifted Prograa (a) 1.63 5
Library Open After
School Per Student (a) .74 n

L

Magazine Subscriptions
Per Student (a) .92 3

Nuaber of Days
Absent in 1982-1983 (a) .90 7

Hoae Phone Listed (n) 1.59 5
Encyclopedia Sets
Per Student (a) 1.86 7

Other3 .93 _3 Other3 4.30
Total 34.02 101 r - i .  - 1 

I U L d i 27.15 100

a—Predictors forced into equation, but not significant at or beyond the .15 level. 
<■)--Indicates variable that is aanipulable by the school district.
(nJ—Indicates variable that is not aanipulable by the school district.
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Table 42. (Continued)

Population Stepwise/Forced 
Entrv Models

Indian Stepwise/Forced 
Forced Entrv

I of 7. of I of I of
Table Explained Table Explained

Predictor Variance Variance Predictor Variance Variance

Listenino Coaprehension

1983 Reading Srade (a) 16.67 54 1983 Reading Grade (a) 14.75 60
Grade Level (n) 3.04 10
Change of Schools (n) 2.76 9
Magazine Subscriptions
Per Student (s) 1.43 5

Free & Reduced Lunch in) 2.03 7
Nuaber of Parents Absent (n) -.04 0
Hoae Phone Listed In) 1.55 c

J

Library Open After
School Per Student (a) .09 0

Eaergency Telephone (a) 1.24 4
Student's Residence (n) .91 T Student's Residence (n) 1.55 6

Percentage of Books
Lost Per Student (a) 2.82 11

Father's Status (n) 1.31 J

Encyclopedia Sets
Per Student (a) 2.30 9

Other3 1.04 _3 Other3 1.90 _ 8

Total 30.72 100 Total 24.63 99

a—Predictors forced into equation, but not significant at or beyond the .15 level. 
(■>—Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not aanipulable by the school district.
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Table 42. (Continued)

Population Stepwise/Forced 
Entrv Models

Indian Stepwise/Forced 
Forced Entry

Predictor

I of 
Table 

Variance

I of 
Explained 
Variance Predictor

I of 
Table 

Variance

I of 
Explained 
Variance

Auditory Test Total

1983 Reading 6rade (a) 16.46 63 1983 Reading Grade (a) 21.18 69
Eaergency Telephone (a) 2.03 8
Free 1 Reduced Lunch (n) 1.71 6
Gifted F'rograa (a) 1.48 6 Gifted F'rograa (a) 3.18 10
Change of Schools (n) 1.55 6
Student's Residence (n) .59 2
Father's Status (n) .32 1
Nuaber of Days Absent

in 1932-1983 (a) .62 2
Nuaber of Parents Absent (n) -.19 -1
Hoae Phone Listed (a) 1.33 5

Percentage of Books
Lost Per Student (a) 2.43 3

Encyclopedia Sets
Per Student (a) 2.37 8

Grade Level (n) .00 0
Other3 .39 2 Other3 1.35 _4
Total 26.29 100 Total 30.51 99

a—Predictors forced into equation, but not significant at or beyond the .15 level. 
(«)--Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not aanipulable by the school district.
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Table 42. (Continued)

Population Stepwise/Forced 
Entry Models

Indian Stepwise/Forced 
Forced Entrv

Predictor

I of 
Table 

Variance

X of 
Explained 
Variance Predictor

I of 
Table 

Variance

I of 
Explained 
Variance

Spelling

1983 Reading Grade (a) 24.72 62 1983 Reading Grade (a) 21.02 58
Student's Residence (n) 3.84 10 Student's Residence (n) .08 0

Sex (n) 2.82 7
Acreage Per Student (a) 2.91 7
Encyclopedia Sets
Per Student (a) 1.98 5

Percentage of Books
Lost Per Student is) 2.13 5

Nuaber of Parents Nuaber of Parents
Esployed in) -.04 0 Eaployed (n) -.61 -2

Nuaber of Days Absent
in 1982-19B3 (a) 4.17 11

Father's Status (n) 1.63 4
Gifted F'rograa (a) 3.55 1 0

Nuaber of Parents Absent (n)2.45 7
Esergency Telephone (a) .36 1

Free 1 Reduced Lunch (n) 2.03 6

Other3 1.25 7 Other3 1.86 _5
Total 39.61 ~99 Total 36.54 100

a—Predictors forced into equation, but not significant at or beyond the .15 level, 
(a)—Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not_ aanipulable by the school district.
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Table 42. (Continued)

Population Stepwise/Forced 
Entry Models

Indian Stepwise/Forced 
Forced Entrv

X of 7, of X of I of
Table Explained Table Explained

Predictor Variance Variance Predictor Variance Variance

Math Concepts

1933 Grade Point 1933 Grade Point
Average (a) 23.66 76 Average (a) •30.57 81

Gifted F'rograa la) 2.59 8 Gifted F'rograa la) 2.65 7
Grade Level (n) 1.75 6
Percentage of Books Percentage of Books
Lost Per Student la) 1.41 4 Lost Per Student la) 3.34 9

1983 Citizenship Grade [si -1.91 -6
Hoae Phone Listed in) 1.34 4
Library Open After
School Per Student (a) .65 L

Sex In) .71 0a.
Other3 1.48 J Other3 .28 1
Total 31.17 99 Total 37.55 100

a—Predictors forced into equation, but not significant at or beyond the .15 lcvei. 
(a)—Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not_ aanipulable by the school district.
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Table 42. (Continued)

Population Stepwise/Forced 
Entrv Models

Indian StepHise/Forced 
Forced Entry

Z of X of I of X of
Table Explained Table Explained

Predictor Variance Variance Predictor Variance Variance

Math Test Total

1993 Grade Point 1983 Grade Point
Average (a) 28.26 83 Average (s) 32.77 85

Gifted Prograa (a) 3.07 9 Gifted Prograa (a) 2.75 1
/

Percentage of Books Percentage of Books
Lost Per Student (■) 1.65 5 Lost Per Student (a) 3.46 9

1983 Citizenship Grade (a) -1.49 -4
Age in Months at
Tiae of Test (n) .89 3

Library Open After
School Per Student (i) .61 2

Other3 1.21 T Other3 -.30 _±
Total 34.20 101 Total 33. i8 100

Science knoHledoe

1983 Grade Point 1983 Grade Point
Average (a) 17.80 60 Average (a) 16.81 59

Age in Months at
Tiae of Test (n) 4.61 15

Acreage Per Student (a) 4.47 15
Library Open After
School Per Student (a) 1.07 4

Sex (n) .60 2

Gifted Prograa (a) 1.62 J Gifted Prograa (a) 3.99 14
Percentage of Books
Lost Per Student (a) 5.78 20

Grade Level (n) 2.69 10
1983 Citizenship Grade (a) -1.5B -6

Other3 -.33 Other3 .72 _3
Total 29.84 100 Total 28.41 100

a—Predictors -forced into equation, but not significant at or beyond the .15 level. 
(«) —Indicates variable that is aanipulable by the school district.
(n)—Indicates variable that is not aanipulable by the school district.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



300

These two r e s u l t s  tended to suggest t ha t  much of the observed 

d i f f e r e n c e s  in t o t a l  var i ance might be a f unct i on p r i m a r i l y  of the 

gr ea t er  p r e d i c t a b i l i t y  of previous grades in these achievement areas.  

That i s ,  previous grades accounted f or  between 147. and 287. (wi th an 

average of 217.) of the var i ance in the Washoe County School D i s t r i c t  

populat ion models of achievement ,  and between 157. and 377. (wi th an 

average of 257.) of the var i ance in the Indian student  models of 

academic achievement .  Hence, wi th respect  to the a b i l i t y  of previous  

grades to account f o r  t o t a l  var i ance in academic achievement ,  previous  

grades had much more s t a b i l i t y  in the populat ion than in the Indian  

models of achievement .  However,  when looking at the percentage of 

explained ( r a t he r  than t o t a l )  var i ance ,  previous grades were found to 

account f o r  between 547. and S37. (wi th an average of 657.) of the 

explained var i ance in the populat ion models,  and between 577. and 857. 

(wi th an average of 707.) of the expla ined var i ance in the Indian  

student  achievement models.  That i s ,  previous grades had much grea t e r  

v a r i a b i l i t y  r e l a t i v e  to other  p r ed i c t or s  in account ing for  expla ined  

var i ance ,  than f o r  t o t a l  var i ance .  Moreover,  the percentages of 

explained var i ance by previous grades were very comparable f o r  most 

models,  wi th the g r ea t es t  d i f f e r e n c e s  being between the populat ion and 

Indian reading comprehension (177. d i f f e r e n c e ) ,  reading t e s t  t o t a l  

(147.),  and vocabulary knowledge (157.) models.

Word Study S k i l l s

In comparing the models for  word study s k i l l s  (Table 4 2 ) ,  i t  was 

found that  o v e r a l l  the antecedent  p r e d i c t o r s  ent er i ng  the equat ions
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accounted for  7.8'/. more var i ance  in the Indian model than the Washoe 

County School D i s t r i c t  populat ion model.  The best p r e d i c t or  -for both 

was prev ious c l ass  ( reading)  grades,  wi th each having about the same 

amount of var i ance  expla ined by previous grades.  I n t e r e s t i n g l y ,  

previous grades expla ined 47. more of the t o t a l  var i ance in the Indian  

model,  but 17. l ess  of the expla ined var i ance .  This meant t ha t  in 

comparison to the other  p r e d i c t o r s  in the word study s k i l l s  model for  

Indian s t udent s ,  t h i s  l a r g e r  amount of t o t a l  var i ance accounted f o r  by 

previous grades was e s s e n t i a l l y  the same (17. l ess)  as the r e l a t i v e  

c o n t r i b u t i o n  of previous grades to the popul a t i on model.

Other p r e d i c t o r s  en t e r i ng  i n t o  both the populat ion and Indian word 

study s k i l l s  models of achievement were grade l e v e l ,  emergency 

t e lephone l i s t i n g ,  and f a t h e r ' s  s t a t u s .  That i s ,  being in an upper 

grade l e v e l  and having a na t ur a l  f a t h e r  were p r e d i c t i v e  of higher  

achievement f o r  both the populat ion and Indian students.  However,  

having an emergency telephone number l i s t e d  at  the school o f f i c e  (r_ = 

. 15)  pred i c t ed  higher  achievement f o r  the popul a t i on ,  whi l e  not having 

one l i s t e d  (r_ = - . 0 2 ) apparent l y  p r ed i c t ed  higher  achievement for  

Indian s tudents .  Grade l e v e l  co n t r i b u t ed  near l y  equa l l y  to both 

models,  but emergency telephone l i s t i n g  accounted for  seven t imes more 

of the var i ance  in the populat ion model than in the Indian model,  

whi le  f a t h e r ' s  s t a t us  ( i . e . ,  having a na t ura l  f a t he r  or not)  explained  

e ight  t imes more in the Indian model than the populat ion model.  More 

i mp o r t a n t l y ,  f a t h e r ' s  s ta t us  made the second l a r ges t  c o n t r i bu t i o n  to 

Indian word study s k i l l s  achievement ,  but had minimal c o n t r i bu t i o n  to

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



302

the populat ion model.  Conversely,  the emergency telephone l i s t i n g  

v a r i a b l e  made the smal l est  c o n t r i bu t i o n  to the Indian word study 

s k i l l s  model,  and only a moderately smal l  co n t r i b u t i o n  to the  

populat ion model.

The school ' s  acreage per student  was the second l a r ges t  

c o n t r i bu t o r  (57.) to the word study s k i l l s  var i ance in the Washoe 

County School D i s t r i c t  populat ion model,  but was not a p r e d i c t o r  in 

the Indian model.  S p e c i f i c a l l y ,  l ess  acreage per student  (r_ = - . 2 5 )  

was s i g n i f i c a n t l y  p r e d i c t i v e  of word study s k i l l s  achievement ( for  a 

discussion of t h i s ,  see the sect ion on "Accounting For the Var iance"  

below) .  Other antecedents ent e r i ng  only the populat ion model were 

s t ud e n t ' s  sex (27.) and s t ud e n t ' s  1983 c i t i z e n s h i p  grade ( -17. ) .  Thus,  

being female (r  = .13)  and having good c i t i z e n s h i p  grades (r. = .13)  

were p r e d i c t i v e  of higher  word study s k i l l s  achievement .  The one 

v a r i a b l e  ent er i ng  i n t o  the Indian model,  but not i n t o  the populat ion  

model,  was the number of magazine subscr i p t i ons  per student  (47.),  

which i n t e r e s t i n g l y  meant t ha t  having fewer magazines per student  (r_ = 

- . 1 9 )  was p r e d i c t i v e  of higher  word study s k i l l s  achievement f or  

Indian s tudents.  In regards to v a r i a b l e s  forced i n t o  the equat ion,  

but not s t a t i s t i c a l l y  s i g n i f i c a n t  at  or beyond the .15 l e v e l ,  i t  was 

found that  these other  f a c t o r s  cont r i but ed  twice as much to the t o t a l  

var iance in the Indian model (47.) as in the Washoe County School  

D i s t r i c t  populat ion model (27.).

Readino Comprehension

The Indian model of achievement accounted for  4.87. more of the
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t o t a l  reading comprehension var i ance than did the Washoe County School 

D i s t r i c t  populat ion model.  Previous grades were the best p r e d i c t o r  of 

reading comprehension f o r  both models,  but the 1983 reading grade 

accounted for  9.67. more of the t o t a l  var i ance (and cont r i but ed  177. 

more to the explained var i ance)  in the Indian student  model. The only 

other f a c t o r  enter i ng both models was p a r t i c i p a t i o n  in the g i f t e d  

program, where p a r t i c i p a t i o n  predicted higher  reading comprehension 

achievement for  both the populat ion (r_ = . 22)  and Indian students (r_ = 

. 2 3 ) .  The p a r t i c i p a t i o n  in the g i f t e d  program v a r i a b l e  accounted for  

more of the t o t a l  var i ance in the Indian student  model (27.) than in 

the populat ion model (17.),  but both cont r ibut ed about the same 

percentage to the explained var i ance .

The second best p r e d i c t o r  of reading comprehension achievement ,  

a f t e r  previous grades,  in the Washoe County School D i s t r i c t  populat ion  

model was once again the school ' s  acreage per student  (47.); t ha t  i s ,  

smal ler  school grounds promoted or predict ed higher  reading  

comprehension achievement for  the populat ion but not for  Indian  

students.  Other antecedents in the populat ion model,  but not in the 

I ndian student  model,  were how long the l i b r a r y  was open a f t e r  school  

per student  (17.), the cost  of the school per student  ( - . 37 . ) ,  the 

change of schools made by the student  (27.),  the s t uden t ' s  sex (17.), 

whether an emergency telephone number was l i s t e d  (17.),  whether the 

student  was in the f eder a l  lunch program (17.),  and the s t udent ' s  1983 

c i t i z e n s h i p  grade ( -17. ) .  In other words, having l i b r a r i e s  open longer  

a f t e r  school (r_ = . 1 0 ) ,  having less expensive schools (r_ = - . 0 3 ) ,
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remaining at  the same school for  consecut ive years (r_ = . 1 8 ) ,  being 

female (r_ = . 0 8 ) ,  having an emergency telephone number l i s t e d  wi th the 

school (r_ = . 1 5 ) ,  not being in the f eder a l  lunch program (r  ̂ = - . 1 6 ) ,  

and having good c i t i z e n s h i p  grades (r_ = .13)  were a l l  p r e d i c t i v e  of 

higher reading comprehension achievement in the Washoe County School  

D i s t r i c t  popula t ion.  In c o n t r a s t ,  the only p r e d i c t o r ,  which was also  

the next best p r e d i c t o r  a f t e r  previous grades,  in the Indian student  

model,  but not the populat ion model was the number of encyclopedia  

sets per s t udent ,  where having more sets ( q  = . 2 0 ) p red i c ted  higher  

reading comprehension achievement and expla ined 3’/. of the t o t a l  

var i ance ,  but cont r i but ed  87. of the explained var i ance .  The other  

v a r i a b l es  forced i n t o  the equat ion t h a t  were not s t a t i s t i c a l l y  

s i g n i f i c a n t  were not very good p r e d i c t o r s  e i t h e r ,  as they accounted 

f or  l ess than 17. of the t o t a l  var i ance in both models.

Reading Test Total

O v e r a l l ,  the Indian student  model accounted for  7.67. more of the  

var iance than the Washoe County School D i s t r i c t  populat ion model for  

reading t e s t  t o t a l  academic achievement (Table 42 ) .  Previous grades 

were the best p r e d i c t o r s  f or  both models,  but they accounted for  11.57. 

more of the t o t a l  va r i ance ,  and cont r i but ed  147. more to the explained  

var i ance ,  in the Indian reading t e s t  t o t a l  model.  The emergency 

telephone l i s t i n g  v a r i a b l e  accounted f o r  more var i ance in the 

populat ion model (27.) than in the Indian model ( .27. ) ,  and cont r i buted  

considerable  more (57. versus 07.) to the expla ined var i ance .  However,  

the e f f e c t  was d i f f e r e n t  f o r  each. Having an emergency phone l i s t e d
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<r  ̂ = .18)  was p r e d i c t i v e  of higher  reading t e s t  t o t a l  achievement in 

the popul a t i on ,  but not havino one l i s t e d  (r_ = - . 0 1 ) was seemingly  

p r e d i c t i v e  of higher  reading t e s t  t o t a l  achievement  f o r  Indian  

students.  F a t h e r ' s  s t a t u s  cont r i bu t ed  e q u a l l y  (27.) to the expla ined  

var iance in the models,  but did account f o r  a l i t t l e  more (.17.) of the  

t o t a l  t a b l e  var i ance in reading t e s t  t o t a l  achievement for  Indian  

students.  Thus, having a na t ur a l  f a t h e r  was p r e d i c t i v e  of higher  

reading t e s t  t o t a l  achievement f o r  both the populat ion (r_ = . 1 1 ) and 

Indian students (r_ = . 1 0 ) .  I n t e r e s t i n g l y ,  grade l eve l  was found to 

n e g a t i v e l y  co n t r i b u t e  (-17.) to the expla ined var i ance  for  Indian  

students ,  whi l e  i t  p o s i t i v e l y  added (27.) to the populat ion model.

This was caused by the f a c t  t ha t  being in a 1ower grade l e v e l  (r_ = 

- . 0 2 ) ,  r a t h e r  than a h igher  grade l e v e l ,  was p r e d i c t i v e  of higher  

reading t e s t  t o t a l  achievement for  Indian s t udents ,  whi le  being in a 

higher  grade <r_ = . 1 0 ) was p r e d i c t i v e  of higher  achievement in the 

popul a t i on .  Thus, grade l e v e l  had d i ver gent  e f f e c t s  in the populat ion  

and for  Indian students in the area of reading t e s t  t o t a l  achievement;  

t ha t  i s ,  being in a higher  grade l e v e l  acted as a suppressor v a r i a b l e  

in the Indian model as wel l  as p r e d i c t i n g  lower reading t e s t  t o t a l  

achievement r a t h er  than higher  achievement f o r  the Indian students.

As wi th the previous two models,  which were concerned wi th  

subtests  of reading achievement ,  the second best p r e d i c t o r  of reading  

t e s t  t o t a l  achievement a f t e r  previous grades in the Washoe County 

School D i s t r i c t  (but not for  Indian students only)  was school acreage 

per student  (57.),  which cont r i bu t ed  137. of the explained var i ance .
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Thus, going to  schools wi th l ess acreage <r_ = - . 2 8 )  was p r e d i c t i v e  of 

higher  reading t es t  t o t a l  achievement f or  the popul a t i on .  Other  

f a c t o r s  account ing f or  the t o t a l  var i ance  in only the populat ion model 

were how long the l i b r a r y  was open a f t e r  school per student  ( I X ) ,  

s t u d e n t ' s  sex (27.),  and 1983 c i t i z e n s h i p  grade ( -27. ) .  In other  words,  

going to schools where the l i b r a r y  was open longer  a f t e r  school (r_ = 

. 1 0 ) ,  being female (r_ = . 1 3 ) ,  and having higher  c i t i z e n s h i p  grades (r_ 

= . 15 )  were a l l  p r e d i c t i v e  of higher  reading t e s t  t o t a l  achievement in 

the p o p u l a t i on ,  but not  for  Indian s tudents .  The two p r ed i c t o r s  of 

I nd ian reading t e s t  t o t a l  achievement t ha t  did not enter  the 

popul a t i on  model were the number of magazine subscr i p t i ons  per student  

(37.) and p a r t i c i p a t i o n  in the g i f t e d  program (37.).  That i s ,  having 

fewer magazines per student  in the school l i b r a r y  (r_ = - . 1 7 )  and 

p a r t i c i p a t i n g  in the g i f t e d  program (r_ = .26)  were p r e d i c t i v e  of 

higher  reading t es t  t o t a l  achievement for  Indian students but not the  

popul a t i on in general .

With regards to the other  v a r i a b l e s  t hat  entered the equat ion as a 

r e s u l t  of the forced ent ry  data ana l ys i s  procedure,  but were not 

s t a t i s t i c a l l y  s i g n i f i c a n t  ( i . e . ,  p > . 1 5 ) ,  i t  was found t hat  they 

accounted for  47. of the t o t a l  var i ance  in the populat ion model and 37. 

of the t o t a l  var i ance in the Indian student  model,  which was 67. of the 

expla ined var i ance  in both the populat ion and Indian models of reading  

t e s t  t o t a l  achievement .

Vocabulary Knowledge

In cont ras t  to the other  areas of achievement discussed so f a r ,
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the Washoe County School D i s t r i c t  populat ion model (347.) accounted for  

more var i ance in vocabulary knowledge (Table 42) than the Indian model 

(277.).  The 1983 reading grade,  the best p r e d i c t o r ,  accounted for  207. 

of the t o t a l  var i ance in both the populat ion and Indian vocabulary  

models,  but cont r i bu t ed  157. more of the explained var iance in the 

I ndian (767.) model than in the populat ion model (617.).  The only other  

antecedent  t h a t  entered i n t o  both equat ions was grade l e v e l ,  but in 

ne i t he r  case did the v a r i a b l e  account f or  much of the t o t a l  var iance  

( l ess  than 17.). However,  being in a higher  grade l eve l  was p r e d i c t i v e  

of higher vocabulary achievement f or  both the populat ion (r_ = . 1 0 ) and 

the Indian students (r_ = . 0 3 ) .

Eight  antecedent  v a r i a b l e s  of vocabulary knowledge were pred i c t ors  

of the observed var i ance in the populat ion model of vocabulary  

achievement ,  but were not in the Indian model. P a r t i c i p a t i o n  in the 

f eder a l  lunch program (37.),  change of schools (27.),  emergency 

telephone l i s t i n g  (17.),  p a r t i c i p a t i o n  in the g i f t e d  program (27.),  

l ength of t ime the l i b r a r y  was open a f t e r  school per student  (17.),  

number of magazine subscr i p t i ons  per student  (17.),  number of days 

absent in 1982-83 ( 17.), and whether a home phone was l i s t e d  (27.) 

together  accounted for  127. of the populat ion vocabulary knowledge.

That i s ,  not being in the f eder a l  lunch program (r. = - . 2 3 ) ,  not 

changing schools (r_ = . 2 0 ) ,  having an emergency telephone number 

l i s t e d  (r_ = . 1 7 ) ,  p a r t i c i p a t i o n  in the g i f t e d  program (r_ = . 2 3 ) ,  

at tending a school where the l i b r a r y  was open longer a f t e r  school per 

student  (r_ = . 1 1 ) ,  having fewer magazines (n  = - . 1 4 ) ,  being absent
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more days (r_ = . 0 9 ) ,  and the l i s t i n g  of a home telephone number (r_ = 

. 18)  were a l l  p r e d i c t i v e  of higher  vocabulary achievement in the  

Washoe County School D i s t r i c t  popu l a t i on ,  but not -for Indian students  

only.  The number of encyclopedia sets per s t udent ,  which accounted 

f or  27. of the t o t a l  var i ance ,  was the only p r e d i c t o r  tha t  was in the  

Indian model and not the populat ion model of vocabulary knowledge.  

Thus, having more encyclopedias per student  (r_ = .18)  was p r e d i c t i v e  

of I nd i an ,  but not popul a t i on ,  vocabulary achievement .

There was considerable  d i f f e r e n c e  between the models wi th respect  

to the amount of t ab l e  and explained var i ance cont r i but ed  by the other  

v a r i a b l es  forced i n t o  the r espec t i ve  models.  Those ent er ing v a r i a b l e s  

which were not s t a t i s t i c a l l y  s i g n i f i c a n t  ( i . e . ,  p >.15)  accounted f or  

1 1, of the t o t a l  (and 37. of the expla ined)  var i ance in the populat ion  

model,  but they accounted f or  47. of the t o t a l  (and 167. of the 

expla ined)  var iance in the Indian model,  of vocabulary knowledge.  In 

other words, those v a r i a b l es  forced in to  the Indian model of 

vocabulary knowledge by s t a t i s t i c a l  procedures made a s u b s t a n t i v e l y  

l a r ge r  co n t r i b u t i o n  t D  both the t a b l e  and explained var i ances.

L i s t en i ng  Comprehension

A5 wi th the vocabulary knowledge models,  considerable  d i f f e r e n c e s  

between the Washoe County School D i s t r i c t  populat ion model and the 

I ndian model of l i s t e n i n g  comprehension achievement were found (Table

42) .  Of the ten antecedent  f a c t o r s  in the populat ion model,  only two 

were found to be also p r e d i c t i v e  of Indian l i s t e n i n g  comprehension.  

Moreover,  the populat ion model accounted f or  more var i ance (317.) in

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



309

l i s t e n i n g  comprehension t es t  scores than the Indian model (257.).  

Previous grades accounted f o r  177. of the t o t a l  var i ance and 54): of the 

explained var iance in the populat ion model,  whi l e  they accounted for  

157 of the t o t a l  va r i ance ,  but 607. of the explained va r i ance ,  in the 

I ndian model of l i s t e n i n g  comprehension.  Student ' s  res idence was the 

only other  common p r e d i c t o r ,  which explained 17. and 27. in the  

populat ion and Indian models of l i s t e n i n g  comprehension r e s p e c t i v e l y .  

I n t e r e s t i n g l y ,  the p r e d i c t i v e  assoc i a t i on between residence and 

l i s t e n i n g  comprehension was d i f f e r e n t  for  the populat ion and Indian  

students.  Whi le l i v i n g  in the urban Reno-Sparks (and Colony) area (r_

= - . 1 0 ) was p r e d i c t i v e  of higher  l i s t e n i n g  comprehension achievement  

in the Washoe County School D i s t r i c t  popul a t i on ,  l i v i n g  on the Pyramid

Lake Indian Reservat ion (and in the r u r a l  Washoe County area)  (r_ =

. 1 1 ) was p r e d i c t i v e  of higher  l i s t e n i n g  comprehension achievement for  

Indian students.

The eight  antecedents of the Washoe County School D i s t r i c t  

populat ion model of l i s t e n i n g  comprehension,  which did not co n t r i b u t e  

to understanding Indian student  l i s t e n i n g  comprehension,  were grade 

l eve l  (37.),  change of schools (37.), number of magazine subscr i p t i ons  

per student  (17.), p a r t i c i p a t i o n  in the f eder a l  lunch program (27.), 

number of parents absent (07.),  home telephone l i s t i n g  (27.),  how long 

the l i b r a r y  was open a f t e r  school per student  (07.), and emergency 

te lephone l i s t i n g  (17.). In other  words,  being in a higher  grade l eve l  

(r_ = . 1 8 ) ,  having not changed schools (r_ = . 2 0 ) ,  having fewer

magazines per student  in the school l i b r a r y  (r. = - . 1 6 ) ,  not
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p a r t i c i p a t i n g  in the f ed er a l  lunch program (r_ = - . 1 8 ) ,  having both 

parents present  at  home (r_ = - . 0 0 ) ,  having a home telephone number 

l i s t e d  at  the school  ( ^  = . 1 6 ) ,  a t t end i ng  a school  where the l i b r a r y  

was open longer  a f t e r  school per student  (r_ = . 1 2 ) ,  and having an 

emergency t e lephone number l i s t e d  at  the school (r_ = .15)  were a l l  

p r e d i c t i v e  of h igher  l i s t e n i n g  comprehension achievement for  the 

p o p u l a t i o n ,  but not the Indian s t udents .  In c o n t r a s t ,  the percentage  

of books l o s t  per student  (3'/.), the f a t h e r ' s  s t a t us  to the student  

(17.),  and the number of encyclopedia  sets  per student  (27.) were 

p r e d i c t o r s  of I ndian student  l i s t e n i n g  comprehension achievement ,  but  

not f or  the whole Washoe County School D i s t r i c t  popu l a t i on .  Thus,  

a t t endi ng  schools where fewer books per student  were l o s t  (r_ = . 1 3 ) ,  

having a s t e p f a t h e r ,  l egal  guardian,  or f a t h e r  missing (r_ = . 1 2 ) ,  and 

going to schools wi th more encyclopedia  sets per person ( r_= . 2 0 ) 

pred i c t ed  higher  l i s t e n i n g  comprehension achievement f o r  Indian 

students ,  but not f o r  the popu l a t i on .

Once again,  the other  v a r i a b l e s  forced i n t o  the models accounted 

f or  more t o t a l  var i ance  in the Indian model (27.) than in the 

populat ion model (17.).  These other  v a r i a b l e s ,  however,  did c o n t r i b u t e  

t wice as much expla ined var i ance  in the Indian model (87.) as in the  

populat ion model (37.).

Audi tory  Test Total

I t  was i n t e r e s t i n g  to have found t h a t  the aud i t o r y  t e s t  t o t a l  

model (Table 42) accounted f o r  more t o t a l  var i ance  in achievement t e s t  

scores f o r  the Indian students (317.) than for  the populat ion (267.),
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because the populat ion models f or  the two subtests  ( l i s t e n i n g  

comprehension and vocabulary)  expla ined more t o t a l  var i ance than the  

I ndian models.  As the one antecedent  in the Indian a ud i t o r y  t e s t  

t o t a l  model not in the two Indian subtest  models was the p a r t i c i p a t i o n  

in the g i f t e d  program v a r i a b l e ,  i t  would seem l i k e l y  t ha t  t h i s  was a 

c o n t r i b u t i n g  f a c t o r  in the aud i t o r y  t e s t  t o t a l  model account ing f o r  

more var i ance in achievement t es t  scores.  However,  a second 

c o n t r i b u t i n g  f a c t o r  was t ha t  the 19B3 reading grade was also more 

p r e d i c t i v e  of aud i t o r y  t e s t  t o t a l  achievement than f o r  l i s t e n i n g  

comprehension or vocabulary achievement f or  Indian students.  Previous  

grades explained 57. more of the t a b l e  var i ance in the Indian model 

(21‘/.) than in the populat ion model (167.) , al though that  57. c o n t r i bu t ed  

only 67. to the explained va r i ance .  Moreover,  p a r t i c i p a t i o n  in the  

g i f t e d  program explained 27. more of the t o t a l  (or 47. more of the  

expl a i ned)  var i ance in the Indian model (r_ = .26)  than in the 

populat ion model (r.  = . 2 1 ) of aud i t o r y  t es t  t o t a l  achievement .

As wi th the subt es t s ,  however,  the remainder  of the antecedent  

p r e d i c t o r s  in the two models were d i f f e r e n t .  Together ,  emergency 

te lephone l i s t i n g  (27.),  p a r t i c i p a t i o n  in the f eder a l  lunch program 

(27.),  change of schools (27.),  s t ud e n t ' s  residence (17.),  f a t h e r ' s  

st a t us  (07.),  number of days absent in 1982-83 (07.),  number of parents  

absent (07.),  and home phone l i s t i n g  (17.) accounted f or  87. of the t o t a l  

var iance in the Washoe County School D i s t r i c t  populat ion model ,  but  

not in the Indian model. That i s ,  having an emergency telephone  

number l i s t e d  wi th the school (r_ = . 1 8 ) ,  not p a r t i c i p a t i n g  in the
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•federal  lunch program (r. = - . 1 7 ) ,  s t ay ing at  the same school (r_ =

. 1 7 ) ,  l i v i n g  in the urban Reno-Sparks (and Colony) area (r_ = - . 0 6 ) ,  

having a s t e p f a t h e r ,  l egal  guardian,  or no f a t h e r  (r. = . 0 5 ) ,  being 

absent more days (r_ = . 0 8 ) ,  having both parents present  at home (r_ = 

- . 0 2 ) ,  and having a home telephone l i s t e d  (r_ = .15)  were a l l  

p r e d i c t i v e  of higher  audi t ory  t es t  t o t a l  achievement f or  the 

popul a t i on ,  but not for  Indian students only.  The percentage of books 

l o s t  per student  (27.),  the number of encyclopedia sets per student  

(27.),  and grade l e v e l  (07.) v a r i ab l es  accounted for  47. of the t o t a l  

var iance in the Indian model,  which were not in the Washoe County 

School D i s t r i c t  populat ion model,  of aud i t ory  t es t  t o t a l  achievement.  

Thus, a t t ending a school where fewer books were lost  per student  (r_ = 

- . 1 4 ) ,  having more encyclopedia sets per student  (r, = . 2 0 ) ,  and being 

in a higher  grade (r_ = . 0 0 ) were a l l  p r e d i c t i v e  of audi t ory  t es t  t o t a l  

achievement for  Indian students,  but not the populat ion.  Once again,  

the other  v a r i ab l es  forced i n t o  the models accounted for  more var iance  

in the Indian model (17.) than in the populat ion model (07.).

Spe l l i ng

Pred i c t or s  enter i ng i n t o  the Washoe County School D i s t r i c t  

populat ion model of spe l l i ng  accounted f or  407. of the observed 

var iance in achievement ,  whi le those ent er i ng i n t o  the Indian model 

expla ined 367. of the t ab l e  var i ance (Table 42 ) .  Previous grades,  the 

st rongest  p r ed i c t o r  in both models,  accounted for  s l i g h t l y  more 

var iance in the populat ion model (257.) than in the Indian model 

(217.).  St udent ' s  residence and number of parents employed also
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entered i n t o  both equat ions.  Whi le s t u d e n t ' s  residence accounted for  

4’/i of the t o t a l  va r i ance ,  and, as the second best  p r e d i c t o r ,  

cont r i but ed  1 0 ’/. to the expla ined var i ance in the populat ion model,  i t  

accounted f o r  l ess than 17. of e i t h e r  t a b l e  or explained var i ance in 

the Indian model of s p e l l i n g  achievement .  The number of parents  

employed entered both models,  but as a suppressor v a r i a b l e ,  a l b e i t  

more so in the Indian model (-17.) than in the populat ion model (07.).  

Thus, l i v i n g  in the urban Reno-Spart:s area ( rp = - . 2 1 ;  r_i = - . 0 1 )  and 

having e i t h e r  both parents or j us t  the f a t h e r  employed (rp = - . 0 0 4 ;  r j  

= - . 0 3 )  were p r e d i c t i v e  of higher  s p e l l i n g  achievement f o r  both the  

populat ion and Indian students.

In looking at  the percentages of exp l a i ned ,  r a t he r  than t o t a l  (or 

t a b l e )  var i ance (Table 4 2 ) ,  i t  was found t h a t  a number of antecedents  

entered only one or the Gther model,  and t ha t  several  of these  

v a r i a b l e s  accounted for  r e l a t i v e l y  subst ant i ve  l arge amounts of the  

explained var i ance .  In the Washoe County School D i s t r i c t  populat ion  

model,  s t udent ' s  sex (37.),  acreage per student  (37.), encyclopedia sets  

per student  (27.),  and percentage of books l os t  per student  (27.) 

t ogether  accounted f or  107. of the t o t a l  var i ance and 247. of the  

explained var i ance in s p e l l i n g  achievement .  Hence, being female (r_ = 

. I S ) ,  a t t ending schools wi th less acreage per student  ( r _ = - . 3 0 ) ,  

at tending schools wi th more encyclopedia sets per student  (r_ = . 1 9 ) ,  

and losing fewer books per student  (r_ = - . 2 0 ) were a l l  p r e d i c t i v e  of 

higher  s p e l l i n g  achievement f or  the popul a t i on ,  but not f or  Indian  

students only .  In c o n t r a s t ,  number of days absent in 1982-83 (47.),
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f a t h e r ' s  s ta t us  (27.),  p a r t i c i p a t i o n  in the g i f t e d  program (47.),  number 

of parents absent (27.),  emergency telephone l i s t i n g  (07.),  and 

p a r t i c i p a t i o n  in the f eder a l  lunch program (27.) a l l  toget her  explained  

147. of the t o t a l  var i ance  and cont r i bu t ed  397. of the expla ined  

var iance .  That i s ,  being absent fewer days (r_ = - . 2 7 ) ,  having a 

nat ura l  f a t h e r  (r_ = - . 1 3 ) ,  p a r t i c i p a t i n g  in the g i f t e d  program (r. = 

. 2 6 ) ,  having both parents  at  home (r.  = - . 1 3 ) ,  not having an emergency 

telephone number l i s t e d  wi th the school (r.  = - . 0 3 ) ,  and not  

p a r t i c i p a t i n g  in the f eder a l  lunch program (r_ = - . 1 6 )  were a l l  

p r e d i c t i v e  of higher  s p e l l i n g  achievement f o r  Indian students only,  

and not the popul a t i on .  Other v a r i a b l e s  forced to enter  i n t o  the 

r e s p ec t i ve  models cont r i bu t ed  17. of the t o t a l  var i ance in the 

populat ion and 27. in the Indian models of s p e l l i n g  achievement .

Hath Concepts

Taken t oge t her ,  a l l  antecedents ent e r i ng  i n t o  the equat ions for  

math concepts achievement (Table 42) accounted for  317. of the var i ance  

in the Washoe County School D i s t r i c t  populat ion model and 387. of the  

var iance in the Indian model. Al though the 1983 grade point  average  

accounted for  77. more t o t a l  var i ance in the Indian model (317.) than in 

the populat ion model (247.),  there was only a 57. d i f f e r e n c e  in t h e i r  

r e l a t i v e  c o n t r i bu t i o n s  to the expla ined var i ances .  Two other  

antecedents were also found to enter  i n t o  both models of math concepts 

knowledge.  P a r t i c i p a t i o n  in the g i f t e d  program accounted for  37. of 

the t o t a l  var i ance in both,  whi le c o n t r i b u t i n g  77. of the explained  

var iance in the Indian model and 87. in the populat ion model.
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Percentage of books l o s t  per student  was the second best  p r e d i c t o r  in 

the Indian model ,  account ing f o r  31/. of the t o t a l  (and 97, of the 

expla ined)  v a r i a n c e ,  whi l e  i t  accounted f o r  only 17. of the t o t a l  (and 

47. of the exp l a i ned)  var i ance  in the populat ion model.  Thus,  

p a r t i c i p a t i o n  in the g i f t e d  program (rp = .23;  r j  = . 27)  and at tending  

schools where fewer books were l o s t  per student  ( rp = - . 1 2 ; r j  = - . 1 9 )  

were p r e d i c t i v e  of higher  math concepts achievement for  both the 

popul a t i on  and Indian students only.

S t u d e n t ' s  sex,  the one p r e d i c t o r  e n t e r i ng  the Indian model and not  

the popu l a t i on  model of  math concepts achievement ,  accounted for  only 

17. of the t o t a l  var i ance .  That i s ,  being male (r_ = - . 0 7 )  was 

p r e d i c t i v e  of higher  math concepts achievement f o r  I nd i ans ,  but not  

f or  the po pu l a t i on .  Conversely ,  grade l e v e l  (27.),  1983 c i t i z e n s h i p  

grade ( -27. ) ,  home phone l i s t i n g  (17.),  and how long the l i b r a r y  was 

open a f t e r  school  per student  (17.),  a l l  of which entered i n t o  only the 

popul a t i on  model ,  accounted for  27. of the t o t a l  va r i ance  in the 

popul a t i on math concepts model. In other  words,  being in a higher  

grade l eve l  (r_ = . I B ) ,  having higher  c i t i z e n s h i p  grades (r_ = . 1 0 ) ,  

having a home phone l i s t e d  at  the school (r_ = . 1 6 ) ,  and a t tending a 

school where the l i b r a r y  was open longer a f t e r  school per student  (r_ = 

. 0 8 ) were a l l  p r e d i c t i v e  of higher  achievement in the popul a t i on ,  but  

not f o r  Ind ian students only.  Other v a r i a b l e s  forced i n t o  the models 

accounted f o r  17. of the t o t a l  (or 57. of the expla ined)  var i ance in the 

popul a t i on  model ,  but l ess  than 17. of the t o t a l  (or 17. of the  

expl a i ned)  var i ance  in the Indian model of math concepts achievement.
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Hath Test Total

Of a l l  the models of academic achievement ,  the math t e s t  t o t a l  

models e x h i b i t e d  the gr ea t es t  s t r u c t u r a l  congruency in the sense t ha t  

t her e  were no p r e d i c t o r s  in the Indian model t hat  were not a lso in the 

Washoe County School D i s t r i c t  populat ion model (Table 42) .  Despi te  

the f a c t  t h a t  t h r ee  of the antecedents in the populat ion model did not  

enter  the Indian model of math t e s t  t o t a l  achievement ,  the Indian  

model s t i l l  expla ined 397. of the t o t a l  var i ance ,  in comparison to only  

347. expla ined by the populat ion model. The 1983 grade point  average 

was the st rongest  p r e d i c t o r ,  co n t r i b u t i n g  over 807. of the explained  

var iance in both the populat ion (837.) and Indian (857.) models.

Previous grades,  however,  accounted f o r  57. more of the t o t a l  var i ance  

in the Indian model (337.) than in the populat ion model (287.).  

P a r t i c i p a t i o n  in the g i f t e d  program was the second best p r e d i c t o r  in 

the populat ion model (37.),  and the t h i r d  antecedent  of the Indian  

model (37.).  Conversely,  the percentage of books l os t  per student  was 

the second best p r e d i c t o r  in the Indian model (37.) and the t h i r d  

antecedent  of the popul a t i on model (27.).  Both p a r t i c i p a t i o n  in the 

g i f t e d  program (rp = .25;  r j  = .28)  and at t ending schools where fewer  

books were l o s t  per student  ( rp = - . 1 2 ;  r_i = - . 1 7 ) ,  t h e r e f o r e ,  were 

p r e d i c t i v e  of higher  math t e s t  t o t a l  achievement f o r  both the 

populat ion and the Indian students.

Two of the three  p r e d i c t o r s  that  entered j u s t  the populat ion model 

added p o s i t i v e l y  to the explained var i ance ,  whi le  1983 c i t i c e n s h i p  

grade acted as a suppressor ( -17. ) .  The other  two v a r i a b l e s ,  age in
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months at the t ime of the t e s t  (17.) and how long the l i b r a r y  was open 

a f t e r  school per student  (17.) p o s i t i v e l y  expla ined another 27. of the 

var iance in math t e s t  t o t a l  achievement.  Nonetheless,  higher  

c i t i z e n s h i p  grades ([_ = . 1 3 ) ,  being older  ( in months) (r. = . 1 2 ) ,  and 

at tending a school where the l i b r a r y  was open longer a f t e r  school per 

student  (r.  = .08)  were p r e d i c t i v e  of high math t es t  t o t a l  achievement  

for  the popul a t i on ,  but not f or  Indian students only.  Thus, those 

var i ab l es  not ent er ing the Indian model,  but enter ing the populat ion  

model,  were s t r u c t u r a l l y  r a t he r  than s t a t i s t i c a l l y  impor tant .  In 

looking at  the other v a r i a b l e s  forced i n t o  the equat ions,  i t  was found 

t hat  these other v a r i a b l e s  accounted for  17. of the t o t a l  (or 37. of the 

expla ined)  var iance in the populat ion model,  whi l e  nega t i ve l y  

expl a i n i ng  or suppressing less that  17. of the t o t a l  (or -17. of the 

ex p la ined)  var iance in the Indian model of achievement.

Science Knowledge

With respect  to the percentage of t o t a l  var iance accounted f or  by 

the models,  the l e a s t  observed d i f f e r e n c e s  between the Washoe County 

School D i s t r i c t  populat ion model and the Indian model were found for  

science knowledge achievement (Table 42) .  Six va r i a b l e s  accounted for  

307. of the t o t a l  var i ance in the populat ion model,  whi le  f i v e  f a c t o r s  

accounted f or  287. of the t o t a l  var iance in the Indian model of science  

achievement.  The 1983 grade point  average,  again the best p r e d i c t o r ,  

accounted f or  187, of the t o t a l  (or 607. of the explained)  var i ance in 

the populat ion model, and 177. of the t o t a l  (or 597. of the expla ined)  

var iance in the Indian model. The other  antecedent  common to both
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models,  p a r t i c i p a t i o n  in the g i f t e d  program, was more than twice as 

p r e d i c t i v e  in the I ndian model (47.) as in the populat ion model (27.),  

and cont r i but ed  n e a r l y  t hr ee  t imes the amount of expla ined var i ance .  

P a r t i c i p a t i o n  in the g i f t e d  program (rp = .19;  r j  = . 3 0 ) ,  then,  was 

p r e d i c t i v e  of science achievement f o r  both the populat ion and Indian  

students only.

Both the age in months at  the t ime of the t e s t  (57.) and the 

acreage per student  (47.) v a r i ab l es  made su bst an t i ve  c o n t r i b u t i o n s  to 

the explained var i ance  in the populat ion model,  but were not par t  of 

the Indian model.  Conversely ,  the percentage of books l o s t  per 

student  (67.) and grade l eve l  (37.) made subst ant i ve  co n t r i b u t i o n s  to 

the explained var i ance  in the Indian model,  but did not ent er  in to  the  

populat ion model. Together ,  how long the l i b r a r y  was open a f t e r  

school per student  (17.) and the s t udent ' s  sex (17.) accounted for  

another 27. of the t o t a l  var i ance in the populat ion model, whi l e  the  

1983 c i t i z e n s h i p  grade acted as a suppressor in the Indian model (-27.) 

of science knowledge achievement .  In other  words,  being older  ir_ = 

. 2 4 ) ,  a t t ending schools wi th less acreage (r_ = - . 2 1 ) ,  a t t ending  

schools t ha t  had a l i b r a r y  open longer a f t e r  school per student  (r_ = 

. 1 0 ) ,  and being male (r_ = - . 0 7 )  were a l l  p r e d i c t i v e  of higher  science  

achievement for  the popul a t i on model,  but not f or  the Indian students

only.  On the other  hand,  at t ending a school wi th fewer books l os t  per

student  (r_ - - . 2 2 ) ,  being in a higher  grade l e v e l  (r_ = . 1 2 ) ,  and

having higher  c i t i z e n s h i p  grades (r_ = .13)  were a l l  p r e d i c t i v e  of

science achievement f o r  Indian students only ,  and not f or  the
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popul a t i on.  With respect  to the other  v a r i a b l e s ,  i t  was found that  

the v a r i a b l e s  acted as a suppressor (07.) in the populat ion model and 

added an a d d i t i on a l  17. to the amount of var i ance expla ined by the 

Indian model of science achievement .

Account ing For the Var iance

As discussed above,  previous grades were the s i n g l e  best p red i c t or  

of academic achievement f or  both students in the Washoe County School  

D i s t r i c t  in gener a l ,  and for  Indian students more s p e c i f i c a l l y .

Despi te t h i s  r e s u l t ,  i t  was also found t ha t  previous grades,  on the 

average,  accounted for  only 217; of the var i ance in achievement for  the 

populat ion and 257. of the var i ance in achievement f or  Indian  

students.  This meant that  t h r e e - f o u r t h s  or more of a s t u d e n t ' s  

academic achievement ,  as measured by standardised t e s t  scores,  was 

a t t r i b u t a b l e  to phenomena other  than previous academic performance.  

This r a i ses  the issue of how wel l  other  p r ed i c t or s  accounted for  the 

var i ance .  Table 43,  t h e r e f o r e ,  comparat i ve ly  summarises these f ac t ors  

found to be p r e d i c t i v e  of the var ious measures of academic achievement  

f o r  the d i s t r i c t  and the Indian student  popul a t i on .

I t  was found (Table 43) that  the other  antecedent  measure of 

previous academic success used in t h i s  study,  the number of da vs 

absent in 1922-83,  was an even poorer p r e d i c t o r  than grades.  The 

v a r i a b l e  accounted for  less than 17. of the var i ance in the populat ion  

vocabulary knowledge and a u d i t o r v  t e s t  t o t a l  models,  and 4 7. of the 

var iance in the Indian s p e l l i n g  model. Except for  helping to expla in  

var iance in Indian s t u d e n t ' s  s p e l l i n g  achievement ,  at tendance was
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Table 43. Comparison of Predic tor Contributions to Models

worfl Study Reading Reading Vocabulary
Skills Comprehension Test Total Knowledoe

pa jb P I P I P I
Predictors I V *1 1 *

Academic Achievement
Nuflber of Days Absent
in 1982-1983 (a) ■ 90

Subtotal .90

Student Evaluations
1983 Citizenship Grade is) - .92 -1.26 -1.57
Gifted Prograa (ai ____ 1.52 2.30 _j____ 2.61 1.63
Subtotal - .92 .26 2.30 -1.57 2.61 1.63

Backorouno Characteristics
Age in Months at
Tiae of Test in)

Change of Schools in) 1.52 1.50
Emergency Telephone (a) 1.44 .19 1.14 1.87 .15 1.45
Fathers Status (n) .So 4.40 .90 1.01
Free & Reduceo Lunch in) 1.14 2.97
Home Phone Listed in) 1.59
Number of Parents Absent ini
Number of Parents Employed In)
Sex in) 1.76 .77 1.80
Student's Residence in) , . ( . . .

Subtotal 3J6 4.59 4T57 4.0/ 1.16 7.51

School Environment and Learninq Con):exts
Acreage Per Student la) 4.89 4.38 5.08
Cost of School Per Student is) - .29
Encyclopedia Sets Per Student is) 3.05 1.86
Grade Level in; 1.17 1 TO

l i L U . 73 .  i i
• i.i. .69 .40

Library Open After
School Per Student (a) .97 .94 .74

Magazine Subscriptions
Per Student (a) 4.08 3.23 .92

Percentage of Books
Lost Per Student la) , , , , , _ .____ _ .____

Subtotal 6.06 j . 36 5.06 3705 6. 7o 2.81 2.35 2.26

Total 8.90 9.95 9.89 5.35 9.75 6.78 12,39 2.26

a—Population Models. ''—Indian Models.
c—Value 15 total rather than mean 5incE there was only one occurrence of this factor, 

(el —Indicates variable that is ootentiallv mampulable by the school district.
:n) — Indicates variable that is not aampuiaole by the school district.
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Table 43. (Continued)

Listenmo Auditory- Headsnq Model
Coaorehensian Test Total Spelling Averace

Pa jb P I P I P I
Predictors •/

7. X 71 I I V
H '/. 4

Academic Achieveaent
Number of Cays Absent
in 1982-1993 (a) ■ 62 4.17 J6 4.17L

Subtotal .62 4.17 .76 4.17c

Student Evaluations
1993 Citizenship Grade (a) -1.25
Gifted Prograa (a) 1.49 3.18 3.55 1.54 2.91
Subtotal 1.49 3.18 3. b5 .18 2.91

Background Characteristics
Age in Months at
Tine of Test (n)

Change of Schools (n) 2.76 1.55 1.83
Emergency Telepnone (a) 1.24 2.03 .36 1.53 .23
Father's Status in) 1.31 • w'i. 1.63 .59 2.09
Free & Reduced Lunch In) 2.03 1.71 2.03 1.96 2.03c
Hose Phone Listed ini 1.55 1.33 1.49
Nuaber of Parents Absent (n; - .04 - .19 2.45 - .11 2.45C
Number of Parents Employed (nJ - .04 - .61 - .G4C - .61=
Sex (n) 2.82 1.79
Student s Residence ini .9! 1.55 .59 3.84 ■ 03 1.78 .82
Subtotal S. 45 2.86 7.34 6.62 5.94 6.12 3.64

School Environment and Learning Contexts
Acreage Per Student is) 2.91 4.32
Cost of School Per Student iau -.29=
Encyclopedia Sets Per Student (ml 2.30 2.37 1.99 1.98c 2.40
Grade Level in) 3.04 .00 1.41 .36
Library Open After
School Per Student is) .09 .67

Magazine Subscriptions
Per Student (a) 1.43 1.18 3.66

Percentage of Books
Lost Per Student (a) , 2.92 2.43 2.13 2.13c 2.62

Subtotal 4.56 5.12 4.80 7.02 5.30 3.90

Total 13.01 7.93 9.44 7.98 13.64 13.66 1 1 . 0 0 7.71

a—Population Models. D—Indian Models.
c—Value is total rather than mean since there was only one occurrence of this factor, 

(a)—Indicates variable that is potentially aamoulable by the school district, 
in) —Indicates variable that is not. aamoulable bv tne school district.
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Tabie 43. (Continued)

Predictors

Math 
Concepts 
Pa jb
I I

Math 
Test Total 
P I
I I

Science 
Knowledge 
P I
I I

Math Model 
Average 
P I
v y

Academic Achievement
Nuaber of Days Absent
in 1982-1983 (a)

Subtotal

Student Evaluations
1933 Citizenship Grade u) -1.19 -1.49 -1.53 -1.34 -1.53“
Gifted Program ia) i. • j9 iiuD 3.07 2.75 i.62 3.99 2.43 3.13
Subtotal .63 2.65 1.53 2.75 1.62 2.41 1.88 2.60

Background Characteristics
Age in Months at
Time of Test ini .39 4.61

Hose Phone Listed (ni 1.34 1.34“
Sex (ni ■ .71 , .60 .60“ .71“
subtotal 1.34 .71 ”7i? 5.21 2.48 .71“

school Environment and
Learning Contexts

Acreage Per Student i n n 4.47 4.47“
Grade Level (n) 1 I V

1 . I J 2.69 1.75“ 2.69“
Library Open After
School Per Student imi .65 .61 1.07 .78

Percentage of Books
Lost Per Student (a) 1.41 3.34 1■6j j .46 , 5.78 1.53 4.19

Subtotal 3.31 3.34 C.U6 3.46 5.54 S.47 3.37 5.09

Total 5.83 6.70 4.73 6.21 12.37 10.88 7.64 7.93

a—Population Models. “ — Indian Modeis.
“—Value is total rather than mean since there was only one occurrence of this factor, 

(a)—Indicates variable that is potentially aampuiable by the school district.
(ni—Indicates variable that is not_ manipulate bv the scnooi district.
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found to be a poor p r e d i c t o r  of achievement .  More to the p o i n t ,  

at tendance was not a p r e d i c t o r  of word study s k i l l s ,  reading  

comprehension,  reading t es t  t o t a l ,  l i s t e n i n g  comprehension,  math 

concepts,  math t e s t  t o t a l ,  or science knowledge f o r  e i t h e r  the Washoe 

County School D i s t r i c t  elementary students in general  or the Indian  

elementary students in p a r t i c u l a r .  Nor was at tendance a pr e d i c t o r  of 

vocabulary knowledge or audi t ory  t e s t  t o t a l  achievement f o r  Indian  

students.  S t r u c t u r a l l y ,  at tendance was a b e t t e r  p r e d i c t o r  f or  the 

Washoe County School D i s t r i c t  populat ion in general  than f o r  Indian  

students only ,  whi le  in terms of t o t a l  a c c o u n t a b i l i t y  at tendance was a 

good p r e d i c t o r  of s p e l l i n g  achievement only .

In looking at the student  eva l ua t i on  p r e d i c t o r s  (Table 43) several  

pa t t e r ns  stood out .  Foremost was t hat  p a r t i c i p a t i o n  in the g i f t e d  

program was, both in terms of s t r u c t u r e  and a c c o u n t a b i l i t y ,  a 

consi s tent  p r e d i c t o r  of achievement ,  p a r t i c u l a r l y  for  the math 

or i ented  models.  This meant that  in the Washoe County School  

D i s t r i c t ,  where p a r t i c i p a t i o n  in the g i f t e d  program was based upon 

previous demonstrated achievement and previous achievement (grades)  

was accounted f o r ,  the g i f t e d  program enhanced or compounded student  

achi evement - - the achievers become even b e t t e r  achievers .  With respect  

to j u s t  the reading models,  the g i f t e d  program antecedent  entered i n t o  

four  of the Indian models,  as compared to t h r ee  of the populat ion  

models.  More i mp o r t a n t l y ,  p a r t i c i p a t i o n  in the g i f t e d  program 

accounted f o r ,  on the average,  near l y  twice as much of the t o t a l  

var iance in the Indian reading or i ent ed  models (2.97.) as in the
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popul a t i on reading or i en t ed  models (1.57. ) .  In the math or i en t ed  

models,  the g i f t e d  program v a r i a b l e  entered i n t o  a l l  equat ions,  but ,  

on the average,  expla ined more var i ance in the Indian models (3.17.)  

than in the popul a t i on  models (2.47. ) .

A second p a t t e r n  in the previous student  eva l ua t i o n  r e s u l t s  (Table

43) was that  the 1983 c i t i z e n s h i p  grade,  when i t  entered i n t o  a model ,  

was c o n s i s t e n t l y  a suppressor v a r i a b l e — adding n e g a t i v e l y  to the 

expl a i ned va r i an ce .  Again,  t h i s  means t h a t  higher  1983 c i t i z e n s h i p  

grades r e s u l t e d  in lower subsequent achievement t e s t  scores.

Moreover,  c i t i z e n s h i p  was a much b e t t e r  p r e d i c t o r  in the popul a t i on  

models,  only e n t e r i ng  i n t o  the Indian science knowledge model.  Thus,  

both measures of previous t ea c h e r ' s  student  eva l ua t i ons  were found to 

be good p r e d i c t o r s  of academic achievement ,  wi th c i t i z e n s h i p  being 

more impor tant  f or  the populat ion in general  and p a r t i c i p a t i o n  in the  

g i f t e d  program being more r e l i a b l e  for  the Indian students.

A t h i r d  category of p r e d i c t or s  involved personal  and f a m i l i a l  

background c h a r a c t e r i s t i c s .  I t  was found (Chapter  4) that  these 

f a c t o r s  were f a r  more impor tant  to understanding reading or i en t ed  than 

math or i ent ed  models of achievement .  That i s ,  the general  reading  

model (Table 34) contained ten background v a r i a b l e s ,  whi le the general  

math model had only t h r e e  antecedents.  The r e s u l t s  in Table 43 

r e f l e c t  t h i s  general  pa t t e r n  as we l l .  The most obvious r e s u l t  in the 

comparison of the Washoe County School D i s t r i c t  populat ion models wi th 

the Indian models,  was t h a t  background c h a r a c t e r i s t i c s  were t wi ce  as 

p r e d i c t i v e  f or  the populat ion in general  as for  Indian students only .
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That i s ,  taken t oge t h e r ,  these v a r i a b l e s  entered t h i r t y  of a poss i b l e  

seventy tiroes in the populat ion reading or i ent ed  models,  and four  out  

of nine t imes in the populat ion math models.  In c o n t r a s t ,  background 

v a r i a b l e s  entered only twelve of seventy,  and one of nine,  t imes in 

the Indian reading and math models,  r e s p e c t i v e l y .

I n d i v i d u a l l y  the p r e d i c t o r s  t h a t  accounted f or  more than 27. of the  

t o t a l  var i ance were f a t h e r ' s  s t a t us  in the Indian word study s k i l l s  

model (47.),  p a r t i c i p a t i o n  in the f e d e r a l  lunch program in the  

populat ion vocabulary knowledge (37.) and l i s t e n i n g  comprehension (27.) 

models and the Indian s p e l l i n g  (27.) model ,  the change of schools in 

the populat ion l i s t e n i n g  comprehension (37.) model ,  emergency telephone  

l i s t i n g  in the populat ion aud i t o r y  t es t  t o t a l  (27.) model,  s t uden t ' s  

sex (37.) and s t ud e n t ' s  residence (47.) in the populat ion s p e l l i n g  

model,  the number of parents absent in the Indian s p e l l i n g  (27) model,  

and the s t u d e n t ' s  age in the populat ion science knowledge (57.) model.  

On the average,  a l l  background v a r i a b l e s  accounted for  67. of the t o t a l  

var i ance  in populat ion reading or i en t ed  models,  which cont rasted wi th  

47. of the t o t a l  var i ance in Indian reading or i ent ed  models.  More 

d r a m a t i c a l l y ,  background c h a r a c t e r i s t i c s  accounted for  over 27. of the 

t o t a l  var i ance ,  on the average,  in the Washoe County School D i s t r i c t  

populat ion math or i ent ed  models,  but l ess than 17. in the Indian  

models.  Ov e r a l l ,  then,  background c h a r a c t e r i s t i c s  were f a i r  

p r e d i c t o r s ,  p a r t i c u l a r l y  s t r u c t u r a l l y ,  f or  the d i s t r i c t  students in 

gener a l ,  but were poor p r e d i c t or s  of I ndian student  achievement .
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Perhaps of g r ea t es t  i n t e r e s t  to t h i s  study was how the models 

compared (Table 43) wi th respect  to school environment and l earn i ng  

context  antecedents of academic achievement .  S t r u c t u r a l l y ,  the most 

consist ent  p r ed i c t o r  of achievement was grade l e v e l ,  al though the 

amount of var i ance explained by t h i s  f ac t o r  was n e g l i g i b l e .  The 

percentage of books l o s t  per student  was also a consistent  p r e d i c t o r  

for  the math or i ent ed models.  When comparing amounts of var iance  

explained by the var ious contextual  v a r i a b l e s ,  i t  was found that  they 

explained more va r i ance ,  on the average,  in the Washoe County School  

D i s t r i c t  reading or i ent ed populat ion models (5.37.) than in the same 

Indian models (3.97. ) ,  but they explained more in the Indian math 

or iented models (5.17.) than in the same populat ion models (3.97. ) .  

O v e r a l l ,  then,  these contextual  antecedents were found to be f a i r l y  

good p r ed i c t o r s  of achievement ,  and c e r t a i n l y  b e t t e r  than student  

background c h a r a c t e r i s t i e s .

In comparing the r e l a t i v e  average co n t r i bu t i o n s  to the Washoe 

County School D i s t r i c t  populat ion and Indian models of achievement  

(Table 43) by var ious measures of previous achievement,  student  

ev a l ua t i on ,  student  and f a m i l i a l  background c h a r a c t e r i s t i c s ,  and 

school contextual  f a c t o r s ,  i t  was found t hat  background 

c h a r a c t e r i s t i c s  accounted for  the greatest  amount of var iance in 

reading or i ented academic achievement ( a f t e r  previous grades) for  

students in general  in the d i s t r i c t .  In c o n t r a s t ,  i t  was found that  

school contextual  f a c t o r s  accounted f or  the l a r g es t  average amount of 

var iance for  Indian students.  ( I t  should be noted that  the l a rges t
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average percentage shown in Table 43 f o r  Indian models was f o r  the 

number of days absent ,  but t ha t  f i g u r e  was not a t r ue  average since i t  

was based on a f requency of only one appearance) .  I t  was also found 

t h a t  school contextual  f a c t o r s  accounted f o r  the l a r ge s t  average 

var iance in math or i en t ed  models f or  both the populat ion in general  

and for  Indian students.

S i mi l a r  r e s u l t s  were obtained when s t r u c t u r a l  occurrences of the 

four  types of antecedents were compared. That i s ,  in looking at  j us t  

the reading or i ent ed  models f i r s t ,  i t  was found t h a t ,  r e l a t i v e  to the 

d i s t r i c t  populat ion models,  s u b s t an t i v e l y  more school context ual  and 

student  eva l ua t i on  p r e d i c t o r s  were par t  of the Indian models.  The 

r a t i o s  f o r  populat ion to Indian occurrences of p r e d i c t o r s  were as 

f o i l ows:

1 ) Academic Achievement 2 /7 1/7
2 ) Student  Evaluat ion 6/14 4/14
3) Background C h a r a c t e r i s t i c s 30/70 12/70
4) School Environment and Learning Contexts 17/49 12/49

Thus, r e l a t i v e  to the t y p i c a l  student  in the Washoe County School  

D i s t r i c t ,  background c h a r a c t e r i s t i c s  were s t r u c t u r a l l y  much less  

p r e d i c t i v e ,  and previous student  e va l ua t i ons  by teachers and school  

contextua l  c h a r a c t e r i s t i c s  comparat i vely  more p r e d i c t i v e ,  for  Indian  

students in the d i s t r i c t .

The same pa t t e rn  was found for  the math or i ent ed  models as we l l ,  

where the r a t i o s  f or  populat ion to Indian occurrences of p r ed i c t o r s  

were:
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1) Academic Achievement
2) Student Eva l uat i on
3) Background C h a r a c t e r i s t i c s
4) School Environment and Leanring Contexts

(no occurrences)  
5 / 6  : 4/6  
4/ 9  : 1/9 

7/12  : 4 /12

L a s t l y ,  i t  was found t h a t ,  on the average,  a l l  p r e d i c t o r s ,  except  

previous grades,  accounted f o r  117. of the t o t a l  var i ance  in the Washoe 

County School D i s t r i c t  reading or i en t ed  populat ion models and 87. in 

the same Indian models.  On the other  hand, i t  was found t ha t  a l l  

p r e d i c t o r s ,  except  previous grades,  accounted f or  e s s e n t i a l l y  the same 

amounts of var i ance (87.),  on the average,  in both the populat ion and 

Indian math or i ent ed  models.

Suppressor Var i ab l es

Five v a r i a b l e s  were observed to act  as suppressor v a r i a b l e s  in one 

or more of the popul a t i on and Indian models of academic achievement .  

That i s ,  these v a r i a b l e s  suppressed the explained var i ance  (R.^), so 

t ha t  when the v a r i a b l e s  were held constant  in the a n a l ys i s ,  they  

cont r i but ed  n e g a t i v e l y  to the var i ance in achievement (as measured by 

the p a r t i c u l a r  dependent v a r i a b l e ) .  Again,  in doing so, these 

antecedent  p r e d i c t or s  increased the importance,  or p r e d i c t i n g  power,  

of the other  v a r i a b l e s  in the model.  Thus, wi thout  the s t r u c t u r a l  

presence of the suppressor v a r i a b l e ,  the p r e d i c t i v e  power of the other  

antecedents would have been less by that  percentage.

Of the f i v e  v a r i a b l e s  act ing as suppressors,  only the 1983 

c i t i z e n s h i p  grade was of much explanat ory  consequence,  adding an 

average of 1.57. to the a c c o u n t a b i l i t y  of models.  In a l l  cases where 

the c i t i z e n s h i p  grade v a r i a b l e  was i nc luded,  i t  was a suppressor
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v a r i a b l e .  Both cast  of school per student  and the number of parents  

employed were -found to be cons i s t en t  suppressors,  and made an average 

c o n t r i b u t i o n  to the t o t a l  var i ance  o-f 17. or l ess.  Both grade l eve l  

and number of parents absent  acted as i n c on s i s t e n t  suppressors.  Grade 

l e v e l  entered as a suppressor in only one model ( I nd i an  reading t e s t  

t o t a l ) ,  whereas number of parents absent  entered two populat ion models 

as a suppressor .  Again,  the amount of expla ined var i ance  was less  

than 17.. The i n t e r e s t i n g  r e s u l t ,  in c o n t r a s t ,  was when the number of 

parents ahsent entered i n t o  one of the Indian models of achievement i t  

made a p o s i t i v e  r a t he r  than negat i ve  c o n t r i b u t i o n  to  the expla ined  

v a r i an ce .  Genera l l y  speaking,  then,  suppressor v a r i a b l e s  had a 

gr e a t e r  e f f e c t  upon the Washoe County School D i s t r i c t  populat ion  

models than on the Indian models of academic achievement .

Hani pul abl e  and Non-Manipulable Va r i ab l e s

Table 44 compares the percentages of manipulable and 

non-manipulable antecedent  p r e d i c t o r s  ent er i ng  i n t o  the populat ion and 

Indian models of academic achievement .  Only two Indian models 

contained more than o n e - t h i r d  non-manipulable  v a r i a b l e s ,  but seven of 

the populat ion models had more than o n e - t h i r d  non-manipulable  

v a r i a b l e s .  More i mp o r t a n t l y ,  t h r ee  of the models a c t u a l l y  had over 

o n e - h a l f  non-manipulable v a r i a b l e s :  the populat ion l i s t e n i n g  and

a u d i t o r y  t e s t  t o t a l  models both had 607. non-manipulable p r e d i c t o r s ,  

and the Indian s p e l l i n g  model contained 567. non-manipulable f a c t o r s .

In c o n t r a s t ,  f i v e  of the Indian models had 751 or more manipulable  

v a r i a b l e s ,  whi le  only one of the popul a t i on  models contained 757. or
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Table 44. Comparison of Percentages of Manipulable  
and Non-Manipulable Var i ab l es  for  the 

Populat ion and Indian Models

Type of Va r i ab l e
Populat ion Indian  

f V. f V.
Populat i  on 

f '/.
Indian  

f 7.

Word Study S k i l l s Readino Comprehension

Mani pu l ab l e 4 57 3 60 7 70 3 10 0
Non-Hanipulable 43 2 40 3 30 0 0

Reading Test Tota l Vocabulary Knowledge

Manipulable j 62 4 67 6 60 2 67
Non-Man 1 pu l ab1e 3 38 2 33 4 40 1 33

Li steninq Comprehension Audi t ory Test Total

Manipulable 4 40 3 60 4 40 4 80
Non-Manipulable 6 60 2 40 6 60 1 2 0

Sp e l 1i no Math Concepts

Manipulable 4 57 4 44 5 71 3 / 5
Non-Mani pulable 7 43 5 56 ■-/ - DjL i.  i 1 25

Math Test Total Science Knowledqe

Mani pu l ab l e J 83 3 100 4 67 4 80
Non-Manl pul ab1e 1 17 0 0 t. a o 1 2 0
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more manipulable p r e d i c t or s .  Indeed,  on the average,  the populat ion  

models had 59'/. manipulable v a r i a b l e s ,  whi l e  the Indian models had 69'/. 

manipulable v a r i a b l e s .  Indian student  achievement ,  as s t r u c t u r a l l y  

compared to that  o-f t h e i r  classmates,  then,  involved considerably  more 

manipulable f a c t o r s .  That i s ,  Indian student  achievement in the 

Washoe County School D i s t r i c t  was apparent l y  s t r u c t u r a l l y  subject  to 

much grea t e r  cont ro l  or manipulat ion by the school system than was the 

academic achievement o-f d i s t r i c t  students in genera l .

These comparisons of percentages of mani pul a t i ve  and 

non-manipulat i ve f a c t o r s ,  however,  did not take i n t o  cons i dera t i on the 

amounts of var i ance a c t u a l l y  accounted f o r  by the var ious v a r i ab l es .  

Table 45,  t h e r e f o r e ,  compares the populat ion and Indian models for  the 

percentages of both t ab l e  (or t o t a l )  and expla ined var iances accounted 

for  by manipulable,  non-manipulable,  o t her ,  and a l l  p r ed i c t o r s  

enter ing in t o  the models of academic achievement .  From the r e s u l t s  

presented in Table 45,  i t  was obvious t h a t ,  of both the t o t a l  and 

explained var i ance ,  the preponderance of the var i ance was p o t e n t i a l l y  

manipulable by the school system. In a l l  cases,  over f>0'/., of the 

explained var i ance was a t t r i b u t a b l e  to manipulable v a r i a b l e s .  I t  was 

found t h a t ,  on the average (Table 45) ,  manipulable f ac t o r s  accounted 

for  267. of the t o t a l  (or 817. of the expla ined)  var i ance in the 

populat ion models and 307. of the t o t a l  (or 897. of the explained)  

var iance in the Indian models of academic achievement .  In other  

words, manipulable va r i a b l e s  accounted f or  f i v e  t imes as much var iance  

as non-manipulable va r i ab l es  in the populat ion models and f i f t e e n
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Tabie 45. Comparison of Table and Explained Variances 
Accounted for oy Manipulable and 

Non-Mampulable Variables

Population Models Indian Models Averaoe
I  of I  of I  of I  of I  of I  of

Tabie Explained Table Explained Table Explained
Variance Variance Variance Variance Variance Variance

Nord Study Skills
Manipulable 19.73 79 22.94 70 21.34 74

Non-Mampulable 3.49 14 5.63 17 4.58 16

Other3 1.62 6 4.07 12 2.84 10

Total 24.34 99 32.09 99 23.76 100

Readinq Comprehension
Manipulable 28.31 37 36.81 99 32.56 93

Ncn-Manipulable 3.43 11 0.00 0 1.72 J

Other3 .£>6 t .46 1 .57
n
L

Total 7 r > A r < 
•Ji.» it 100 37.27 100 34.85 100

Readinq Test Total
Manipulable 32.06 82 - 43.02 92 37.54 88

Non-Manipulable 3.43 9 .79
n

2.11 5

Other3 3.69 9 2.74 6 3.22
n

Total 39.18 100 46.75 100 42.37 100

Vocaoularv Knonledoe
Manipulable 26.34 77 22.45 83 24.40 80

Non-Mampulable 6.75 20 .40 1 3.58 12

Other3 .93
7

4.30 16 2.62 8

Total 34.02 100 27.15 100 30.60 100

Listening Comprehension
Manipulable 19.43 63 19.87 81 19.65 71

Hon-Manipulable 10.25 33 2.86 12 6.56 24

Other3 1.04 7
1.90 8 1.47

r
j

Total 30.72 99 i'4.63 101 27.69 100

Audi torv Test Total
Manipulable 20.59 78 29.16 96 24.88 88

Non-Manipulable 5.31 20 0.00 0 2.66 9

Other3 .39 t 1.35 4 .87 3

Total 26.29 100 30.51 100 28.41 100

a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Tabie 45. (Continued)

Population rtcdsls Indian Models Average
V n L 

01 1 of 1 of I  of I  of I  of
Table Explained Table Explained Table Explained

Variance Variance Variance Variance Variance Variance

Spelling
Hanipulable 31.74 eo 29.10 80 30.42 80
Non-Ham pul a b l  a 6.62 17 5.53 15 6.10 16
Other4 1.25 3 1.86 5 1.56 4
Total 39.61 100 36.54 100 38.08 100

Math Concepts
rianipuiable 26.33 84 36.56 97 31.44 92
Non-Mampulable 3.09 10 .71 L 1.90 6

Other4 1.4B c
J .28 1 .88 2

Total 31.17 99 37.55 100 34.22 100

Math Test Total
Manipulable 32.10 94 38.98 101 35.54 98
Non-Mampulable .89 7 0.00 o .44 1

Other4 1.21 3 -.30 -1 .46 \
i

Total 34.20 100 38.68 100 36.44 100

Science Knowledge
Mampuiabie 24.9b 84 25.00 88 24.98 86

Non-Hani pula b l  e 5.21 17 2.69 10 3.95 14
Other4 _ 77  

< -1 . 72 i .20 1

Total 29.84 100 28.41 100 29.1 j 101

Averaoe of All Models
Manipulable 26.16 81 30.39 89 23.28 85
Non-Mampulable 4.35 15 1.87 6 3.36 10

Other4 .20 _4 1.74 r
j 1.47 _4

Total 32.21 100 34.00 100 33.11 99

a—Preoictors forced into equation, but not significant at or beyond the .15 level.
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t imes as much in the Indian models.  O v e r a l l ,  manipulable f ac t o r s  

accounted for  e ight  t imes as much var i ance  as non-manipulable  

v a r i a b l e s .

On the other hand, the populat ion models involved l a r ger  

percentages of var i ance  t h a t  were accounted f o r  by non-manipulable  

v a r i a b l e s .  This was p a r t i c u l a r l y  t r u e  for  reading comprehension,  

reading t e s t  t o t a l ,  vocabulary knowledge,  l i s t e n i n g  comprehension,  

aud i t or y  t e s t  t o t a l ,  and math concepts (or 6 of 10) models.  In 

comparison to the populat ion models of achievement ,  t h e r e f o r e ,  the  

I ndian models had much less exp l a i ned ,  or t a b l e ,  var i ance that  was 

accounted f o r  by non-manipulable f a c t o r s .  That i s ,  much more of the 

observed t o t a l  var i ance in elementary Indian student  achievement than 

t ha t  of students in general  in the Washoe County School D i s t r i c t  was 

p o t e n t i a l l y  manipulable by the school system.

L a s t l y ,  i t  should be noted t hat  in a number of the models,  and for  

the word study s k i l l s  and vocabulary knowledge models f o r  Indian  

students in p a r t i c u l a r ,  considerably  much more of both the t ab l e  and 

expla ined var i ance was accounted f or  by the "other"  v a r i a b l e s  t hat  

were forced in t o  the equat ions by the s t a t i s t i c a l  procedures.  This 

suggested that  f u r t h e r  comparat ive analyses of these other  v a r i a b l e s  

and the f a c t o r s  not ent er i ng i n t o  the models of academic achievement  

were necessary.

The "Other" Pred i c t or s

In r eana l yz i ng  the SF'SS  ̂ stepwise and forced ent ry  mu l t i p l e  

regression r e s u l t s  f or  the word study s k i l l s ,  i t  was found t ha t  eleven
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antecedents made up the "other" p r ed i c t o r s  in the Indian model,  whi le  

twelve made up the "other" p r ed i c t o r s  in the populat ion model. I t  was 

found t ha t  three  of the v a r i a b l es  accounted f o r  most of the var iance  

a t t r i b u t e d  to these other  v a r i a b l e s ,  which had been forced i n t o  the 

equat ion but were not s t a t i s t i c a l l y  s i g n i f i c a n t  p r e d i c t o r s .  The 

number of days absent ,  which usua l l y  was not a s t a t i s t i c a l l y  

s i g n i f i c a n t  p r e d i c t o r  of Indian achievement (except  in the sp e l l i ng  

model ) ,  cont r i buted  . B 7. (p = .51)  to the "other" var i ance .  

P a r t i c i p a t i o n  in the g i f t e d  program, which was a consistent  p red i c t or  

of Indian achievement in other  models,  cont r i but ed another 1.37. (p = 

. 3 3 ) .  I n t e r e s t i n g l y ,  the 1933 c i t i z e n s h i p  grade made the l a rges t  

c o n t r i b u t i o n  to the var i ance accounted f or  by the "other" p r ed i c t o r s  

in the Indian model of word study s k i l l s  achievement ,  exp l a i n i ng  2.57. 

(p = .23)  of the var i ance .  This was p a r t i c u l a r l y  noteworthy because 

the 1983 c i t i z e n s h i p  grade had been found to be a suppressor v a r i a b l e  

when i t  s t a t i s t i c a l l y  entered i n t o  other  models.

With respect  to the Indian vocabulary model,  p a r t i c i p a t i o n  in the 

g i f t e d  program cont r ibut ed 2.17. (p = .17)  to the var iance accounted 

for  by the other  p r ed i c t o r s  (4.37. ) .  Thus, p a r t i c i p a t i o n  in the g i f t e d  

program accounted f or  over 27. of the var i ance ,  whether i t  entered  

s t a t i s t i c a l l y  or was forced i n t o  the equat ion,  in a l l  ten models of 

I ndian academic achievement - -making i t  one of the best p r ed i c t o r s .  

Three other  antecedents accounted for  most of the remaining var iance  

expla ined by the s t a t i s t i c a l l y  no n s i g n i f i c a n t  other  va r i ab l es :  

percentage of books l os t  per student  (17., p = . 2 7 ) ;  home telephone
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l i s t e d  (.57.,  p = . 6 3 ) ;  and 1983 c i t i z e n s h i p  grade (.97.,  p = . 3 9 ) .

Once again i t  was observed t h a t ,  as par t  o-f the "other" p r e d i c t o r s ,  

the 1983 c i t i z e n s h i p  grade v a r i a b l e  was not a suppressor ,  a l b e i t  i t  

cont r i buted  very l i t t l e  to the t o t a l  expla ined var i ance .

Unused F' redictors

I t  was of i n t e r e s t  to note which v a r i a b l e s  in the p r e d i c t o r  pools 

did not enter  i n t o  the equat ions,  even a f t e r  forced ent ry  and l eve l  of 

s i g n i f i c a n c e  were set  aside .  Most or a l l  of the var i ance in these 

v a r i a b l e s  was accounted for  by v a r i a b l e s  in the models.  Table 46 

l i s t s  the unused v a r i a b l e s  f o r  both the Washoe County School D i s t r i c t  

populat ion and Indian models of achievement .  The most obvious r es u l t  

was that  acreage per s t udent ,  s t udent ' s  age,  and how long the l i b r a r y  

was open a f t e r  school per student  were unused in a l l  Indian models,  

whi le in comparison only s t ud e n t ' s  age (or i t s  c o r r e l a t e  grade l ev e l )  

were unused in a l l  populat ion models.  Other unused p r ed i c t o r s  ( for  

the seven reading or i ent ed  models) were cost of school per s tudent ,  

percentage of boots l os t  per s tudent ,  number of magazine subscr i pt i ons  

per s tudent ,  and, f or  populat ion models only ,  the number of 

encyclopedia sets per student  and acreage per s tudent .  What was 

i n t e r e s t i n g  was t ha t  many of these v a r i a b l e s ,  when they did enter  in t o  

achievement models (see Table 4 2 ) ,  made r e l a t i v e l y  good con t r i bu t i o ns  

to the explained var i ance .  This s t rongl y  suggested t ha t  these  

pr e d i c t o r s  were l e f t  unused because they co- var i ed  wi th other  enter ing  

predi  c tors .
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Table 46. Antecedent Predictors Not Entering Models A fte r  Stepwise/Forced Entry Regression

Dependent
Variable Population Predictors Indian Predictors

Word Study 
Skills

Age in Months at Tiaie of Test in)
Cost of School Per Student is)
Percentage of Books Lost Per Student (a)

Reading Magazine Subscriptions Per Student is! 
Coaprehension Encyclopedia Sets Per Student (a)

Percentage of Books Lost Per Student (a) 
Grade Level (n)

Reading 
Test Total

Age in Months at Tiae of Test (n)
Cost of School Per Student ta)
Percentage of Books Lost Per Student la)

Age in Months at Tiae of Test in)
Cost of Scnool Per Student (a)
Percentage of Books Lost Per Student (a)  
Library Open After Scnool Per Student is) 
Acreage Per Student (a)

Magazine Subscriptions Per Student la)

Percentage of Books Lost Per Student (a)

Acreage Per Student (a)
Age in Months at Tiae of Test (n)
Library Open After School Per Student la)

Age in Months at Tiae of Test (n)
Cost of School Per Student (a)
Percentage of Books Lost Per Student (a; 
Library Open After School Per Student is) 
Acreaoe Per Student la)

Vocabulary Acreage Per Student ten
Knowledge Age in Months at Tiae of Test In)

Listening Acreage Per Student (a)
Coaprehension Age in Months at Tiae of Test In)

Auditory Acreage Per Student lai
Test Total Aoe in Months at Tiae of Test (ni

Acreage Per Student (a)
Age in Months at Tiae of Test in)
Library Open After School Per Student (a) 
Cost of School Per Student is)
Magazine Subscriptions Per Student la)

Acreage Per Student (a)
Age in Months at Tiae of Test In)
Library Open After School Per Student (a) 
Cost of School Per Student 1b)
Magazine Subscriptions Per Student la)

Acreage Per Student (a)
Age in Months at Tiae of Test In)
Library Coen After Scnool Per Student Is) 
Cost of School Per Student la)
Magazine Subscriptions Per Student (a)

i *) — Indicates variable that is isani pul able by the school d is tric t.
In) —Indicates variable that is not man i pul able by the school d is tric t.
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Table 46. (continued)

Dependent
Variable Population Predictors Indian Predictors

Spelling Age in Months at Tiae of Test (n)
Cost of School Per Student (a)
Magazine Subscriptions Per Student (a)

Age in Months at Tiae of Test (n)

Magazine Subscriptions Per Student (a) 
Library Open After School Per Student (a) 
Percentage of Books Lost Per Student (a) 
Acreage Per Student (a)

Math Concepts Age in Months at Tiae of Test (n) Age in Months at Tiae of Test (n)
Acreage Per Student la)
Library Open After School Per Student (a)

Math Test Total Grade Level (n)
Age in Months at Tiae of Test (n)
Library Open After School Per Student (a) 
Acreage Per Student la)

Science
Knowledge

Grade Level (n)
Age in Months at Tiae of Test (n)

' Library Open After School Per Student (a) 
Acreage Per Student (a)

(«)—Indicates variable that is aanipulable by the school d is tric t, 
(n)—Indicates variable that is not. aanipulable by the scnool d is tric t.
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Summary

Comparat ive analyses o-f the Washoe County School D i s t r i c t  

populat ion and Indian models of achievement demonstrated t ha t  the 

I ndian models were g e n e r a l l y  more parsimonious and p o t e n t i a l l y  subject  

to grea t e r  manipulat ion by the school system than were models of 

achievement f o r  the Washoe County School D i s t r i c t  students in 

genera l .  However,  none of the models accounted f or  more than 477. of 

the var i ance ,  wi th an average of only 337., in the twenty populat ion  

and Indian models.  This meant t ha t  over h a l f  of the observed var i ance  

in academic achievement had to be a t t r i b u t e d  to f a c t o r s  or phenomena 

not included in t h i s  study.  As p r ev i ou s l y  mentioned,  what was 

p a r t i c u l a r l y  i n t r i g u i n g  was the f i n d i n g  t ha t  previous grades were 

g e n e r a l l y  poor p r e d i c t o r s ,  a l b e i t  the best p r e d i c t or s  included in t h i s  

study,  of academic achievement .  That i s ,  i f  a student  did wel l  in 

1982-83,  r ece i v i ng  high c lass grades,  such knowledge would not a l low  

u5 to make very good p r e d i c t i o n s  on how wel l  the student  did on the 

next  y e a r ' s  achievement t e s t s .

With respect  to the research quest ions and hypotheses,  the 

comparat ive analyses of the populat ion and Indian models of academic 

achievement have provided evidence towards several  of the research  

quest ions and hypotheses.  F i r s t ,  the r e s u l t s  have provided empi r i ca l  

evidence for  accept ing the f o l l o wi n g  research hypothesis:

Hg: As compared to the general  popu l a t i on ,  d i f f e r e n t  antecedent
f a c t o r s  are p r e d i c t i v e  of s tandardi zed achievement t es t  
scores f or  Indian students in the Washoe County School 
D i s t r i c t .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



340

That i s ,  these r e s u l t s  have shown, also in answer to the f i f t h  

research quest ion,  t h a t  d i f f e r e n t  f a c t o r s  were indeed antecedent  

p r ed i c t o r s  of Indian student  achievement than for  the Washoe County 

School D i s t r i c t  in genera l .  This did not mean a i l  va r i ab l es  were 

d i f f e r e n t ,  but r a t he r  t hat  enough p r e d i c t or s  were d i f f e r e n t  to be 

subs t a n t i v e l y  s i g n i f i c a n t .  In p a r t i c u l a r ,  previous grades and grade 

l e v e l  were found to have been common p r ed i c t or s  in most, i f  not a l l ,  

models. In comparing the models,  no v a r i a b l e s  were found to have been 

unique t o ,  or entered only i n t o ,  the Indian models.  Conversely,  six 

antecedent  va r i a b l e s  were found to be p r e d i c t i v e  of academic 

achievement for  the populat ion only.  That i s ,  acreage per s tudent ,  

having the l i b r a r y  open longer a f t e r  school per student ,  being older  

( in months) ,  having a home phone number l i s t e d  at  the school ,  staying  

at  the same school ( i . e . ,  no changes or t r a n s f e r s ) ,  and having less  

expensive schools were a l l  p r e d i c t i v e  of achievement f or  the 

popul a t i on,  but not for  Indian students only.

The research r e s u l t s  have also provided overwhelming support  

accept ing the hypothesis ,

Hjo: Residence i s  not a determinant  p r e d i c t o r  of Indian students'
achievement in the Washoe County School D i s t r i c t .

S tudent ' s  residence was a pr e d i c t o r  f or  only two of the ten Indian

models of achievement:  l i s t e n i n g  comprehension (1.67.) and s p e l l i n g

( .17. ) .  I n t e r e s t i n g l y ,  r u r a l / r e s e r v a t i o n  residence was p r e d i c t i v e  of

l i s t e n i n g  comprehension,  but urban/colony residence was p r e d i c t i v e  of

s p e l l i ng  achievement for  Indian students.  But ,  in ne i t her  case was

the amount of var iance explained very great  e i t h e r .  Indeed,  residence
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was g e n e r a l l y  more important  f o r  the Washoe County School D i s t r i c t  

students in genera l .  I f  residence was a determinant  f ac t o r  at  a l l ,  i t  

was more so for  the popu l a t i o n ,  s ince residence was a st ronger  

p r e d i c t o r  f or  the populat ion models.  However,  the r e s u l t s  

s u bst ant i a t ed  t h a t ,  wi th the poss i b l e  weak except ion of p r ed i c t i n g  

s p e l l i n g  achievement for  the d i s t r i c t  in general  (4X explained  

v a r i a n c e ) ,  residence was not a determinant  p r e d i c t o r  of Indian 

s t udent s '  achievement ,  nor that  of t h e i r  classmates.  These r e s u l t s ,  

then,  a lso provided an answer to the seventh research quest ion.  The 

empi r i ca l  r e s u l t s  of t h i s  research,  cont rary  to previous s t ud i es ,  did 

not f i nd  r es i dence- -whet her  the student  l i ved  wi t h i n  the r e s e r v a t i o n ,  

colony,  county or c i t y  b o u n d a r i e s - - t o  be a strong determinant  of 

Indian student  (or other )  achievement .

Comparison of Indian and Indian Modi f ied l iodels of Achievement

Wi thin a l l  s e t t i ng s  i nvo l v i ng  Indian educat ion,  there  are bound to 

be a c e r t a i n  number of c h a r a c t e r i s t i c s ,  which would be measurable,  

t ha t  remained unique to Indian students only;  f or  i ns t ance ,  the degree 

of Indianness,  one's t r i b a l  a f f i l i a t i o n  or n a t i o n a l i t y ,  and 

p a r t i c i p a t i o n  in T i t l e  I V - A Indian Educat ion programs ( e . g . ,  t u t or i ng  

program).  While i n f ormat i on on a number of these c h a r a c t e r i s t i c s  was 

a v a i l a b l e ,  i t  was n e i t h e r  complete nor r e a d i l y  ana l yzabl e  using 

advanced mu l t i p l e  regression techniques.  There were several  

v a r i a b l e s ,  however,  that  could be used, and i t  was t h e r e f o r e  de s i r a b l e  

to inc lude these antecedents in another ana l ys i s  procedure to
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determine i f  these f a c t o r s  were p r e d i c t o r s ;  and i f  so,  did they add 

t o ,  subt ract  from,  or replace components of the e x i s t i n g  Indian  

models. Thus, before proceeding to f u r t h e r  comparat ive analyses wi th 

respect  to grade l e v e l ,  comparisons of the Indian and Indian modi f ied  

models were made.

Methodological  C l a r i f i c a t i o n s

S p e c i f i c a l l y ,  the f o l l owi ng  antecedents were determined to be 

s u i t a b l e  and added, for  f u r t h e r  analyses,  to the prev i ous l y  

est ab l i shed  reading and math pools of p r e d i c t o r s . 23 The f i r s t  

v a r i a b l e  was obtained from paperwork f i l e d  on a l l  I ndian students in 

the school d i s t r i c t ,  which determined t h e i r  s t a t us  as f e d e r a l l y  

author i zed f o r  T i t l e  V serv i ces .  Part  of t h i s  form requested  

i n format ion concerning the s t ud en t ' s  Indian ancest ry  and was a poor,  

but q u a n t i t a t i v e  measure of the s t u d e n t ' s  Indianness.  Thus, the f i r s t  

antecedent  v a r i a b l e  added, was "Who i s  Nat i ve  American?"

The other  v a r i a b l es  were taken p r i m a r i l y  from records kept by the 

Nevada I n t e r t r i b a l  Po l i cy  Board,  which were concerned wi th var ious  

t r i b a l  Head S t a r t  programs. The two programs of concern were the 

Pyramid Lake Indian Reservat ion program (Reservat ion Head S t a r t )  and 

the Reno-Sparks Colony program (Colony Head S t a r t ) ,  each of which were 

added as v a r i a b l e s .  Al l  day care / preschool  programs in the county 

were also contacted,  and in f or mat i on  on a few students was obtained.  

The one program from which i n format i on  was not obtained was the 

Reno-Sparks Head S t ar t  program, which serv iced the e n t i r e  area.  A 

f our t h  new antecedent ,  t h e r e f o r e ,  was preschool  a t tendance,  which
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included Head S t a r t .  I n t e r e s t i n g l y ,  the simple c o r r e l a t i o n  between 

e i t h e r  the colony or r e s e r v a t i o n  Head S t a r t  v a r i a b l e s  and the 

preschool  v a r i a b l e  was not very st rong,  which was why a l l  three  

v a r i a b l e s  were inc luded.

The l a s t  v a r i a b l e  was the number Df  years the student  had 

p a r t i c i p a t e d  in some combinat ion of preschool  programs.  Data ranged 

from no years to t h r ee  years ,  but the f requency f o r  three years was so 

low t ha t  i t  was recoded as two years f o r  a n a l y t i c  purposes.  Thus, by 

and l a r g e ,  most of these new v a r i a b l es  were coded as "dummy" va r i a b l e s .

Indian Modi f ied Models of Achievement

The r e s u l t s  of the stepwise and forced ent ry  mu l t i p l e  regression  

analyses are t e c h n i c a l l y  repor t ed in Table 1-1 (Appendix I )  and 

summarized in Table 47.  As can be seen from the r e s u l t s ,  two of the  

f i v e  a d d i t i o n a l  antecedents entered i n t o ,  and thereby modi f i ed,  the 

vocabulary knowledge,  math concepts,  and math t es t  t o t a l  models of 

academic achievement .  In no case did the new v a r i a b l e s  account for  

much more than 17. of the va r i ance ,  whi l e  in the math concepts modi f ied  

model preschool  at tendance acted as a suppressor v a r i a b l e .  The amount 

of suppressed var i ance  ( - . 17 . ) ,  however,  was so smal l  that  i t  was 

probably due to s t a t i s t i c a l  e r r o r .  Consequent ly,  the add i t i o n  of the 

f i v e  v a r i a b l e s  a p p l i c a b l e  to Indian students only ,  a c t u a l l y  modi f ied  

only t hree  of the Indian models of achievement.

Comparison of Models

Table 48 compares the Indian and modi f ied Indian models of
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Table 47. Modified Predictor Models of Indian Academe Achieveient

Dependent Variables/ 
Predictors

I  of Table 
Variance

Dependent Variables/ 
Predictors

I  of Table 
Variance

ycrd Study Skills Readinq Coaorehension
1933 Reading Grade (a) 10.4 1983 Reading 6rade (a) 31.6
Father's Status (n) 4.4 Encyclopedia Sets
Grade Level (n) 1.2 Per Student (a) 3.4
Magazine Subscriptions Gifted Prograa la) 2.3
Per Student (a) 3.9 Other3 .4

Other3 

Readinq Test Total

5.2
Total 33.0

Vocabulary Knowledqe

Total 37.6

1983 Reading Grade (a) 37.2 1983 Reading Grade (a) 19.9
Magazine Subscriptions Reservation Head Start (n) 1.1
Per Student (a) 3.2 Encyclopedia Sets

Grade Level ini _ 0 « i. Per Student la) 2.1
Eaergency Telephone (a) 0 • i. Grade Level (n) .3
Father s Status (n) 1.0 Other3 r ••j  «t

Gifted Prograa is) 
Other3

2.6 
3.0

Total 47.0

Total 28.61

Listeninq Coaorehension Auditory Test Total
1983 Reading Grade la) 14.6 1983 Reading Grade (a) 20.8
Percentage of Books Percentage of Books
Lost Per Student (n) 2.8 Lost Per Student (a) 2.3

Father's Status (n) 1.3 Gifted Prograa (a) 2.9
Encyclopedia Sets Grade Level (n) .0
Per Student (a) 2.2 Encyclopedia Sets

Student's Residence (n) 1.5 Per Student (a) 2.5
Other3 2.9

Total 25.4
Other3 2.6

Total 31.2

a—Predictors forced into equation, but not significant at or beyond the .15 level, 
(a) — Indicates variable that is aampulable by the school d is tric t.
(n)—Indicates variable that is not. aanipul able by the school d is tric t.
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Table 47. (continued)

Dependent Variables/ 
Predictors

•i
la of Table 

Variance
Dependent Variables/ I 

Predictors
of Table 
Variance

Spellinq Math Conceots
1993 Reading Grade (a) 20.3 1933 Grade Point Average (a) 31.2
Nuaber of Days Absent Percentage of Books
in 1982-83 (a) 4.3 Lost Per Student (a) 3.3

Father's Status (n) 1.6 Preschool Attendance (n) - . i
Gifted Prograa (a) 3.4 Sex (n) .7
Nuaber of Parents Absent (n) 2.5 Hoae Phone Listed in) 1.3
Eaergency Telephone (a) .4 Other3 2.1
Free t< Reduced Lunch In) 2.0 Total 38.5
Student's Residence (n) .1
Nuaber of Parents Eaployed (n) -.6
Other3 2.3

Total 36.3

Math Test Total Science Knowledoe
1983 Grade Point Average (a) 33.3 1983 Grade Point Average la) 16.7
Percentage of Books Percentage of Books
Lost Per Student (a) 3.5 Lost Per Student la) 5.8

Preschool Attendance (n) .7 Grade Level m) 2.6
Other3 2.3 Gifted Prograa la) 4.0

Total 40.5 1983 Citizenship Grade (a) -1.6
Other3 1.0

Total 28.6

a—Predictors forced into equation, but not significant at or beyond the .15 level, 
( a ) —Indicates variable that is aanipulable by the school d is tric t.
(n)—Indicates variable that is not aanipulable by the school d is tric t.
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Table 46. Caiparison of Indian and
Modified Indian Regression Models

Indian Stepwise/Forced 
Entry Models

Modified Indian Stepwise/Forced 
Entry Models

Predictor

I  of 
Table 

Variance

I  of 
Explained 
Variance Predictor

I  of 
Table 

Variance

I  of 
Explained 
Variance

Word Study Skills

1963 Reading Grade (a) 18.67 57 1963 Reading Grade (a) 18.37 56
Father's Status (n) 4.40 13 Father's Status (n) 4.41 13
Grade Level In) 1.26 4 Grade Level (nl 1.19 4
Magazine Subscriptions Magazine Subscriptions
Per Student (a) 4.06 12 Per Student (a) 3.86 12

Eaergency Telephone (a) .19 1
Othera 4.07 12 Othera 5.21 16
Total 32.69 99 Total 33.04 101

Readino ioaprehension

1933 Reading Grade (a) 31.46 34 1983 Reading Grade (a) 31.55 84
Encyclopedia Sets Encyclopedia Sets
Per Student (a) o. 05 8 Per Student (a) 3.40 9

Sifted Prograa (a) 2.30 6 Gifted Prograa (a) 2.28 6
Other3 .46 _ ± Other3 ■ 36 _ [
Total 37.27 99 Total 37.59 100

Readino Test Total

1983 Reading 6rade (a) 37.23 80 1983 Reading Grade la) 37.16 79
Magazine Subscriptions Magazine Subscriptions
Per Student (a) 3.23 7 Per Student (a) 3.22 7

Grade Level (nl -.22 -1 Grade Level (n) -.22 -1
Eaergency Telephone (a) .15 0 Eaergency Telephone (a) .15 0
Father's Status (n) 1.01 2 Father's Status (n) 1.01 n

m.
Gifted Prograa la) 2.61 6 Gifted Prograa (a) 2.61 6
Other3 2.74 _6 Other3 2.96 _6
Total 46.75 100 Total 46.89 99

a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 48. (Continued)

Indian Stepwise/Forced 
Entry Models

Modified Indian Stepwise/Forced 
Entry Models

I  of I  of I  of 1 of
Table Explained Table Explained

Predictor Variance Variance Predictor Variance Variance

Vocabulary KnoNledae

19B3 Readino Grade (a) 20.59 76 1983 Reading Grade (a) 19.87 69
Reservation Head Start (n) 1.09 4

Encyclopedia Sets Encyclopedia Sets
F'er Student (a) 1.86 7 Per Student (a) 2.11 7

Grade Level (n) .40 1 Grade Level In) .33 1
Other4 4.30 16 Other4 5.21 18
Total 27.15 100 Total 28.61 99

Listening Cojprehension

1983 Reading Grade (a) 14.75 60 19B3 Reading Grade (a) 14.60 58
Percentage of Books Percentage of Books
Lost Per Student (a) 2.82 11 Lost Per Student (a) 2.82 11

Father's Status (n) 1.31 5 Father’s Status (n) 1.32 5
Encyclopedia Sets Encvclopedia Sets
Per Student (a) 2.30 9 Per Student la) 2.23 9

Student's Residence (n) 1.55 6 Student's Residence (n) 1.53 6
Other4 1.90 _8 Other4 2.87 J !
Total 24.63 99 Total 25.37 100

Auditor11 Test Totai

1933 Reading Grade (a) 21.18 69 1983 Reading Grade la) 20.76 66
Percentage of Books Percentage of Books
Lost Per Student (a) 2.43 8 Lost Per Student (a) 2.33 8

Bitted Prograa la) 3.IB 10 Gifted Prograa la) 2.94 9
Grade Level (n) .00 0 6rade Level (n) .01 0
Encyclopedia Sets Encyclopedia Sets
Per Student (a) 1*0 C

-l
 

—
1

8 Per Student la) 2.50 3
Other4 1.35 _4 Other4 2.69 _9
Total 30.51 99 Total 31.23 100

a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 48. (Continued)

Indian Stepwise/Forced 
Entrv Models

Modified Indian Stepwise/Forced 
Entrv Models

Predictor

X of 
Table 

Variance

X of 
Explained 
Variance Predictor

X of 
Table 

Variance

X of 
Explained 
Variance

Spelling

1983 Reading Srade (a) 21.02 58 1983 Reading Grade (a) 20.79 56
Nuaber of Days Absent Nuaber of Days Absent
in 1982-1983 (a) 4.17 11 in 1982-1983 (a) 4.23 12

Father's Status (n> 1.63 4 Father s Status in) 1.63 4
Gifted Prograa is) t ecj  * J J 10 Gifted Prograa is) 3.40 9
Nuaber of Parents Absent (n) 2.45 7 Nuaber of Parents Absent (n) 2.47 7

i

Eaergency Telephone (a) .36 1 Eaergency Telephone (al .37 i

Free ?< Reduced Lunch In) 2.03 6 Free & Reduced Lunch in) 2.05 LU
Student's Residence In! .08 0 Student's Residence in) .08 0
Nuaber of Parents Nuaber of Parents
Esploved in) -.61 Esployed ini -.61 . - j

Others 1.86 C
J Others 7 71

i . t  -J t 6
Total 36.54 100 Total 36.77 99

Math Concepts

1983 Grade Point 1983 Grade Point
Average (a) 30.57 81 Average (a) 31.23 81

Percentage of Books Percencage of Bocks
Lost Per Student (a) 3.34 9 Lost Per StudEnt ;a) 7 77

V • O J
D

Preschool Attendance in; -.13 A
V

Sex (n! 71 0
U Sex in) .68 L

Gifted Prograa (a) 2.65 7

Hose Phone Listed ini 1.30 j

Othera .28 1 Othera 2.10 5
Total 37.55 100 Total 33.51 100

a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 48. (Continued)

Indian Stepwise/Forced 
Entry Models

Modified Indian Stepwise/Forced 
Entrv Models

X of I of I of I of
Table Explained Table Explained

Predictor Variance Variance Predictor Variance Variance

Math Test Total

1983 Grade Point 1933 Grade Point
Average (a) 32.77 85 Average (a) 33.84 84

Percentage of Books Percentage of Books
Lost Per Student (a) 3.46 9 Lost Per Student (a) 3.46 8

Preschool Attendance !n) .70 L
Gifted Prograa (a) 2,75 7
Other3 -.30 -1 Other3 2.84 1
Total 38.68 100 Total 40.48 101

Science Knowledae

1983 Grade Point 1983 Grade Point
Average (a) 16.81 59 Average (a) 16.67 58

Percentage of Books Percentage of Books
Lost Per Student (at 5.78 20 Lost Per Student (a) 5.84 20

Grade Level (n) 2,69 10 Grade Level (ni 2.63 9
Gifted Prograa in) 3.99 14 Gifted Prograa la) 3.97 14
1983 Citizenship Grade (a) -1.58 -6 1983 Citizenship Grade (a) -1.58 -6
Other3 ,72 _3 Other3 1.03 _4
Total 28.41 100 Total Z8.b6 99

a—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



350

academi c achievement . Comparisons i nd i ca t ed  t ha t  four  of the models 

were s t r u c t u r a l l y  modi f i ed,  but t ha t  the models (except  f o r  vocabulary  

knowledge and math t es t  t o t a l )  accounted f o r  less than one percent  

more of the t o t a l  var i ance .  However,  i t  was found that  the "other"  

v a r i ab l es  s t a t i s t i c a l l y  forced i n t o  the equat ions ge n e r a l l y  accounted 

for  more of the var i ance in the modi f ied models,  which suggested the 

r e l a t i v e  importance of these a d d i t i o n a l  f a c t o r s  r egard l ess  of t h e i r  

c o n t r i b u t i o n  to the explained var i ance .

Focusing upon those models wi th s t r u c t u r a l  changes,  i t  was noted 

t ha t  t hree  of them were also models wi th new p r e d i c t o r s .  The word 

study s k i l l s  model was changed by the e l i m i n a t i o n  of the emergency 

telephone l i s t i n g  v a r i a b l e .  The vocabulary knowledge model was 

changed by the addi t i on  of the Reservat ion Head S t a r t  v a r i a b l e  ( I X ) .

I t  was also noted that  the 1983 reading grade and grade l eve l  

antecedents explained less var i ance ,  whi l e  encyclopedia sets per 

student  and "other" v a r i a b l e s ,  which were forced intD the equat ion,  

accounted for  more var i ance.  Taken t o g e t h e r ,  a l l  changes increased  

the amount of explained var i ance by 1 . 5 '/..

The math concepts model was modi f ied through the addi t i on  of two 

v a r i ab l es  and the e l i m i n a t i o n  of one. Preschool  at tendance,  which 

entered as a suppressor v a r i a b l e ,  thereby increasing the 

p r e d i c t a b i l i t y  of the other  v a r i a b l e s ,  and the home telephone l i s t i n g  

v a r i ab l e s  replaced the p a r t i c i p a t i o n  in the g i f t e d  program 

antecedent .  This impl ied that  those Indian students who went to 

preschool  apparent l y  did worse when considered s e p a r a t e l y ,  but ,  when
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holding other  things const ant ,  i t  was -found t h a t  at t ending preschool  

did help wi th math concepts achievement .  These two add i t i on s ,  

however,  accounted f o r  l ess var i ance .  Both the 1983 grade point  

average and the other  forced ent ry  v a r i a b l e s  accounted for  more 

var i ance .  O v e r a l l ,  the modi f ied model accounted f or  j us t  under 1'/. 

more var i ance .

The modi f ied Indian math t e s t  t o t a l  model contained the same 

number of p r e d i c t o r s  as the o r i g i n a l  Indian model,  but accounted for  

near l y  27. more var i ance .  This was accounted f o r  by the l a rge  increase  

in the amount of var i ance explained by the other  v a r i a b l e s ,  which 

accounted for  3'/. more var i ance in the modi f ied model. S t r u c t u r a l l y ,  

preschool  at tendance replaced p a r t i c i p a t i o n  in the g i f t e d  program as a 

p r e d i c t o r ,  but explained 2!. l ess var i ance than did the g i f t e d  program.

Comparison of "Other"  P r ed i c t or s

These r e s u l t s  suggested t ha t  there was some type of i n t e r a c t i o n  

among the preschool  at tendance and p a r t i c i p a t i o n  in the g i f t e d  program 

v a r i a b l e s .  That i s ,  i t  would appear t hat  preschool  at tendance may 

have acted as a s u b s t i t u t e  f or  p a r t i c i p a t i o n  in the g i f t e d  program.  

However,  before such an i n ference  could be drawn, more d e t a i l e d  

analyses of the "other" p r ed i c t or s  forced in to  the equat ion by 

a na l ys i s  procedures,  as wel l  as those v a r i a b l e s  not enter ing the 

models,  had to be made.

F i r s t ,  in looking at vocabulary knowledge,  i t  was found that  the 

p a r t i c i p a t i o n  in the g i f t e d  program v a r i a b l e  did indeed e n t e r ,  

c on t r i b u t i n g  over 27. (p = .17)  to the t o t a l  var i ance accounted for  by
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the "other"  v a r i a b l e s .  Thus, the only t h i ng  r e a l l y  a f f e c t e d  by 

i n t roduci ng  the a d d i t i o n a l  f i v e  f a c t o r s  to the ana l ys i s  of vocabulary  

knowledge was to decrease the s t a t i s t i c a l  l eve l  of s i g n i f i c a n c e  of the  

prev i ous l y  s i g n i f i c a n t  p a r t i c i p a t i o n  in the g i f t e d  program v a r i a b l e .  

Moreover,  i t  was noted t ha t  the only v a r i a b l e  not to enter  the model,  

other  than those p r ev i ou s l y  not en t e r i ng  (Table 4 6 ) ,  was preschool  

at tendance.  I t  would seem, t h e r e f o r e ,  t h a t  the increased  

a c c o u n t a b i l i t y  of the modi f ied Indian model of vocabulary achievement  

was due to the i n c l us i o n  of the new v a r i a b l e s ,  p a r t i c u l a r l y  the  

Reservat ion Head S t a r t  p r e d i c t o r .  That i s ,  the i nc l us i on  of the 

preschool  v a r i a b l e  in the modi f i ed vocabulary achievement model was 

not ,  as i t  appeared to be,  a simple case of replacement  due to 

redundancy of measurement wi th the p a r t i c i p a t i o n  in the g i f t e d  program 

v a r i a b l e .  Both v a r i a b l e s  were p r e d i c t i v e  of vocabulary achievement ,  

but when holding the p r e d i c t o r s  used in t h i s  ana l ys i s  const ant ,  the 

preschool  at tendance v a r i a b l e  was s i g n i f i c a n t l y  p r e d i c t i v e  and the 

p a r t i c i p a t i o n  in the g i f t e d  program v a r i a b l e  was not .

In consider ing the next  modi f ied model,  math concepts,  b a s i c a l l y  

the same r e s u l t s  were found as f o r  vocabulary knowledge.  That i s ,  

p a r t i c i p a t i o n  in the g i f t e d  program cont r i bu t ed  2 .4 ’/. (p = . 1 6 ) ,  or . 2 ’/. 

l ess than in the o r i g i n a l  Indian model,  to the var i ance accounted for  

by the "other"  p r e d i c t o r s .  Once again,  then,  the p a r t i c i p a t i o n  in the  

g i f t e d  program v a r i a b l e  was not l ess  i mpor t ant ,  but r a t her  not  

s t a t i s t i c a l l y  s i g n i f i c a n t  enough to be included as a spe c i f i e d  

p r e d i c t o r .  In looking at  the v a r i a b l e s  not ent e r i ng  the math concepts
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modi f ied model of achievement ,  besides those not ent e r i ng  the o r i g i n a l  

Indian model,  ne i t he r  the Colony or Reservat ion Head S t a r t  p r e d i c t o r s  

entered.  Instead the preschool  at tendance v a r i a b l e  entered the model 

as one of the other  v a r i a b l e s .

With respect  to the home telephone l i s t i n g  v a r i a b l e ,  i t  must be 

i n f e r r e d  t ha t  some type of r e l a t i o n s h i p  ex i s t ed  between preschool  

f a c t or s  and having a home telephone number l i s t e d  wi th the school ,  

such t hat  i t  would cause the s t a t i s t i c a l  l e v e l  of s i g n i f i c a n c e  to 

improve enough for  i t  to be included in the modi f ied model.  That i s ,  

the amount of explained var i ance was about the same f or  both models,  

but was included wi th the "other"  p r ed i c t o r s  in the o r i g i n a l  Indian  

model because the standardi zed Beta was not s t a t i s t i c a l l y  

s i g n i f i c a n t .  Near ly the same p a t t e r n  t h a t  was found f or  math concepts 

was found f or  the math t es t  t o t a l  model.  P a r t i c i p a t i o n  in the g i f t e d  

program cont r i but ed 2.47. (p = . 16)  to the t o t a l  var i ance accounted for  

by the "other" v a r i a b l e s .  Thus, i t  was found t hat  preschool  

at tendance was not ,  desp i t e  appearances,  a redundant measure wi th  

p a r t i c i p a t i o n  in the g i f t e d  program in e i t h e r  math concepts or math 

t e s t  t o t a l  achievement;  both preschool  at tendance and p a r t i c i p a t i o n  in 

the g i f t e d  program were p r e d i c t i v e  of Indian achievement .  Hence,  

p a r t i c i p a t i o n  in one program was not a s u b s t i t u t e  f or  p a r t i c i p a t i o n  in 

the ot her .

In comparing antecedent  p r e d i c t o r s  not enter i ng  var ious equat ions,  

i t  was found t hat  the Colony and Reservat ion Head S t a r t  v a r i a b l es  did 

not enter  any of the models except  for  vocabulary knowledge,  in which
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preschool  at tendance did not ent er .  Thus, except -for vocabulary  

knowledge achievement,  the more general  preschool  at tendance v a r i a b l e  

was a b e t t e r  p r e d i c t o r  than the more s p e c i f i c  Head S t a r t  antecedents.  

I t  was also noted t hat  i nc l us i on  of the Head S t a r t  va r i a b l e s  was 

associated wi th the i nc l us i on  of the school cost  per student  

antecedent  and the exclusion of the percentage of books l os t  per 

student  p r e d i c t o r  (which cont r i but ed 17. to the t o t a l  var iance  

accounted for  by other  v a r i ab l es  in the o r i g i n a l  Indian model of 

vocabulary achievement ) .

Although ne i t he r  the number of years in preschool  nor the Who is 

Nat ive American v a r i a b l es  were s t r u c t u r a l l y  included in any of the 

modif ied models of Indian achievement as a s t a t i s t i c a l l y  s i g n i f i c a n t  

p r e d i c t o r ,  ana l ys i s  of the v a r i a b l e s  included in the "other"  

pr ed i c t or s  procedur a l l y  forced in t o  the equat ion indicat ed t ha t  they 

were, indeed,  p r e d i c t i v e  of achievement.  As the "other" p red i c t ors  

also accounted f or  more var i ance in the modi f ied than in the o r i g i n a l  

models,  i t  was concluded that  the addi t i on  of the preschool  at tendance 

and WhD i s  Nat i ve  American v a r i a b l e s  subst an t i ve l y  increased the 

pred i c t i veness  of the Indian models of academic achievement;  t ha t  i s ,  

they s ubs t an t i ve l y  added to our understanding of Indian achievement.

Summary

Reanalysis of the reading and math pools of antecedent  p r ed i c t or s ,  

with the i nc lus ion of f i v e  add i t i on a l  v a r i a b l e s  app l i cab l e  to Indian 

students only,  were made to determine i f  these add i t i ona l  f ac t or s  

would modify the Indian models of academic achievement.  The r e s u l t s
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of these analyses (Tables 47 and 48) demonstrated t ha t  four  of the ten 

models were s t r u c t u r a l l y  changed,  whi le  comparisons wi th the o r i g i n a l  

models showed t hat  the modi f ied models accounted f o r  s l i g h t l y  more 

var iance as would be expected when adding more v a r i a b l e s  to the pool .  

Considerat ion of the "other"  v a r i a b l es  forced i n t o  the models,  along 

with those not enter i ng the models,  demonstrated considerable  

c o n t i n u i t y  wi th regards to the e f f e c t s  of these added v a r i a b l e s .  That  

i s ,  Who was Nat i ve  American,  preschool  at tendance,  and number of years 

in preschool  c o n s i s t e n t l y  entered a l l  but the vocabulary knowledge 

model ( in which the two Head S t a r t  v a r i a b l e s  entered instead of 

preschool  a t t endance) ,  thus e m p i r i c a l l y  showing t hat  these f a c t o r s  

made substant i ve  co n t r i bu t i on s  to exp l a i n i ng  Indian student  

ach i evement.

These analyses have provided,  t h e r e f o r e ,  empi r i ca l  evidence  

concerned wi th the e ighth research quest ion:

8 . Do f a c t o r s  app l i c a b l e  to Indian students only ( e . g . ,  t r i b a l  
a f f i l i a t i o n ,  preschool )  a f f e c t  the antecedent  s t r u c t u r a l  
models of achievement?

That i s ,  f a c t o r s  ap p l i ca b l e  to Indian students only do a f f e c t  the

antecedent  s t r u c t u r a l  models of achievement.  In p a r t i c u l a r ,  adding

these f a c t o r s  a f f ec t ed  the s t r u c t u r e  of the vocabulary knowledge,  math

concepts,  and math t e s t  t o t a l  I ndian models of achievement ,  but added

l i t t l e  in terms of a d d i t i o n a l  expla ined var i ance ( R_2 ) despi te  the

obvious subst ant i ve  a dd i t i o n .

Summary of Academic Achievement in the Washoe County School D i s t r i c t

During t h i s  stage (second) of the f i r s t  set  of processes in the
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t h i r d  research cycle of t h i s  study,  t hr ee  d i s t i n c t  groups of analyses  

were performed,  using a combinat ion of stepwise and forced ent ry  

m u l t i p l e  regression ana l ys i s  techniques,  to develop the best possible  

models (given the prev i ous l y  def ined antecedent  p r e d i c t o r s )  of 

academic achievement f o r  both the Washoe County School D i s t r i c t  in 

general  and for  Indian students only.  The f i r s t  group of analyses  

produced the best  models f o r  p r e d i c t i n g  academic achievement f o r  the 

Washoe County School D i s t r i c t  student  popul a t i on .  The second group of 

analyses r esu l t ed  in the best  models f or  p r e d i c t i n g  Indian student  

academic achievement in the d i s t r i c t .  These l a t e r  r e s u l t s  were then 

compared and cont rasted wi th the populat ion models (from the f i r s t  

group of analyses)  to ascer t a i n  s i m i l a r i t i e s  and d i f f e r e n c e s  in the 

two groups of p r e d i c t o r  models.

Resul ts of these var ious analyses demonstrated t h a t ,  taken 

together  and on the average,  the models could account f o r  only about  

o n e - t h i rd  of the var i ance in academic ach i evement - - f o r  e i t h e r  Indian  

students only or for  students in genera l .  Moreover,  i t  was found that  

even though previous academic achievement was an unexpectedly poor 

pr e d i c t o r  of academic achievement ,  seldom account ing f o r  more than 25',: 

of the t o t a l  va r i ance ,  i t  was the best antecedent  p r e d i c t o r  used in

t h i s  study.  That i s ,  previous grades did not f u l l y  r e f l e c t

achievement ,  but r a t h e r  tended to measure some other  phenomena. More

i mp o r t an t l y ,  however,  the r e s u l t s  c l e a r l y  demonstrated t hat  the

pr e d i c t o r  models of academic achievement were d i f f e r e n t  for  Indian  

students than for  students in genera l .
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The t h i r d  group of analyses int roduced f i v e  new f a c t o r s  app l i cab l e  

to Indian students on l y ,  to determine i f  such v a r i ab l es  would modify 

the Indian models of academic achievement .  Resul ts of these analyses  

showed t ha t  these f a c t o r s  g e n e r a l l y  r e s u l t e d  in l i t t l e  added 

p r e d i c t a b i l i t y ,  a l b e i t  not always l a r ge  or s t a t i s t i c a l l y  s i g n i f i c a n t .

Moreover,  i t  was found that  a cons i s t ent  p r e d i c t o r  of academic 

achievement was the grade l e v e l  v a r i a b l e ,  which had also been found in 

the o r i g i n a l  analyses dur ing the second cycle  of the study (Chapter

4 ) .  As a r e s u l t  of these e a r l i e r  conclusions (Chapter 4 ) ,  i t  was 

hypothesized t ha t  d i f f e r e n t  f a c t o r s  would be p r e d i c t i v e  of academic 

achievement at  d i f f e r e n t  grade l e v e l s .  The next stage of t h i s  

research cyc l e ,  t h e r e f o r e ,  was to develop models of academic 

achievement by grade l ev e l  f o r  the Washoe County School D i s t r i c t  and 

for  Indian students only.
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Chapter  7

MODELS OF ACADEMIC ACHIEVEMENT 
BY GRADE LEVEL

The o b j e c t i v e  of the t h i r d  research cyc le  of t h i s  study (see 

Figure 4) were t wof o l d:  to t e s t  the models of academic achievement ,

which were e>: p 1 or at  or i 1 y developed (as discussed in Chapter 4 ) ;  and to 

determine the mani pu l ab i 1 i t y  of those f a c t o r s  found to be p r e d i c t i v e  

of academic achievement for  the Washoe County School D i s t r i c t  

elementary student  populat ion and Indian students only.  To accompl ish 

these two o b j e c t i v e s ,  two sequent i a l  sets of methodological  processes 

were conducted r e spec t i ve  to each o b j e c t i v e .  The f i r s t  set  of 

processes was f u r t h e r  done in a s e r i e s  of stages.  The f i r s t  stage,  as 

repor ted in Chapter 5,  was to analyze the i n t e r r e l a t i o n s h i p s  between 

those v a r i a b l es  p r ev i ous l y  i d e n t i f i e d  (Chapter  4) as p r e d i c t i v e  of 

both reading or i en t ed  and math o r i en t ed  measures of academic 

achievement .  The second stage was the t e s t i n g  of these prev i ous l y  

const ructed reading and math o r i en t ed  p r e d i c t o r  pools for  p r e d i c t i n g  

student  academic achievement for  the popul a t i on and f o r  Indian  

students only,  also discussed in Chapter 5,  and then to compare these  

models f or  s t r u c t u r a l  account ing d i f f e r e n c e s  between the Indian and
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populat ion models of academic achievement.  As par t  of the second 

stage,  three groups of analyses were made: f i r s t  on the popul a t i on,  

then on Indian students only,  and l a s t l y  on Indian students only ,  but 

with add i t i ona l  unique p r ed i c t or s ;  and two sets of comparisons were 

made: populat ion models compared wi th Indian models of achievement ,

and Indian models compared wi th Indian modi f ied models of achievement.

The l a s t  stages of t h i s  set  of processes,  then,  was to compare 

academic achievement for  the popul a t i on,  and for  Indian students only,  

by grade l e v e l .  This stage,  then,  sought to t e s t  the ninth and 

eleventh research hypotheses:

He: D i f f e r e n t  antecedents are p r e d i c t i v e  of standardized
achievement t e s t  scores at d i f f e r e n t  grade l e v e l s  in the 
Washoe County School D i s t r i c t .

H j i : The models of academic achievement are more p r e d i c t i v e  at
c e r t a i n  grade l eve l s  than others in the Washoe County School  
D i s t r i c t .

Four groups of analyses were made to accompl ish the o b j e c t i v e  of t h i s  

stage,  and to t es t  these research hypotheses.  The f i r s t  and second 

groups of analyses set  up new d i s t r i c t  l eve l  models f o r ,  r e s p e c t i v e l y ,  

the t o t a l  populat ion and Indian students wi thout  grade l eve l  as a 

p r ed i c t o r .  The t h i r d  and f our th groups of analyses set up grade l eve l  

models of academic achievement for  the populat ion and Indian students  

only.  As with previous analyses in t h i s  cycle of research,  the models 

of academic achievement were developed by s e q u e n t i a l l y  analyz ing the 

data using both the stepwise and forced ent ry  mu l t i p l e  regression  

techni  ques.
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Before analyses by grade l eve l  could be made, t h e r e f o r e ,  new 

populat ion and Indian models of academic achievement had to be 

const ructed wi thout  grade l eve l  as a p r e d i c t o r .  The t h e o r e t i c a l  

j u s t i f i c a t i o n  f or  t h i s  was t ha t  d i s t r i c t  l eve l  models wi thout  grade 

l eve l  could be compared to the grade l eve l  models,  but the e x i s t i n g  

models (wi th grade l e v e l )  could not .

Methodological  and Theor e t i ca l  C l a r i f i c a t i o n

Met hodo l og i ca l l y ,  the only change made was to remove grade l eve l  

from the l i s t  of antecedent  p r e d i c t o r s  (or independent  v a r i a b l e s )  in 

the SF'SŜ  systems f i l e s  f or  the Washoe County School D i s t r i c t  

populat ion and Indian students only.  Otherwise,  a l l  procedures  

remained the same as when analyz ing the antecedents wi th grade l eve l  

i ncluded.  The t h e o r e t i c a l  purpose for  removing grade l eve l  from the 

pool of p r ed i c t o r s  was to obtain comparat ive models for  both the  

elementary Indian students and the Washoe County School D i s t r i c t  

elementary student  popul a t i on,  wi thout  grade l eve l  as a v a r i a b l e ,  so 

t ha t  models of achievement for  each grade l e v e l  ( 2 nd- 6 th)  could be 

a n a l y t i c a l l y  compared wi th the populat ion models of achievement .

Populat ion Models Without  Grade Level

The r e s u l t s  of the stepwise and forced ent ry  mu l t i p l e  regression  

analyses wi thout  grade l eve l  for  the ten dependent v a r i a b l e s  are  

repor ted in Table G-2 (Appendix G) , whi le Table 49 compares those  

r e s u l t s  wi th the the populat ion models wi th grade l e v e l .  Of the ten 

models of academic achievement in the Washoe County School D i s t r i c t ,
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Table 49. Coaparison of Population Regression Models

With and Without Grade Level

Population Steptdse/Forced Entry 
Models With Grade Level

Population Stepwise/Forced Entry 
Models Without Grade Level

P red ic to r

I  of 
Table 

Variance

7. of 
Explained 

Variance P red ic to r

X of 
Table 

Variance

I  of 
Explained 

Variance

Word SIturiy S k i l l s

1983 Reading Grade (a) 14.32 58 1983 Reading Grade Is) 14.59 59
Acreage Per Student ia) 4.89 20 Acreage Per Student (a) 4.81 20
Sex in) 1.76 7 Sex In) 1.82 -T/
Grade Level (ni 1.17 r

J

Age in  Months at
Tise of Test in) .47 2

Eaergency Telephone ia) 1.44 6 Eaergency Telephone (a; 1.47 5
F a the r 's  Status ini ,56 2 F a the r 's  Status in) .56 nj.

1983 C it izensh ip  Grade l,a) - .92 -4 1983 C it izensh io  Grade (siJ -1.00 -4
Other4 1.62 6 Other3 1.83 7i

Total 24.84 100 Total 24.55 99

Readino Coaorehension

1983 Reading Grafle Is) 21.35 67 1983 Reading Grade la) 21.85 67
Acreage Per Student is) 4,33 14 Acreage Per Student is) 4.33 14
L ib ra ry  Open A fte r L ib ra ry  Open A fte r

School Per Student ia) .97 T School Per Student ia) .97 7
■J

S if ted  Prograa la) 1.52 r
J Gifted Prograa is) 1.52 5

Lest of SchGul Cost of School
Per Student In) - .29 -1 Per Student (s) -.29 -1

Change of Schools In) 1.52 5 Change of Schools in) 1.52 5
Sex In) .77 p Sex In) .77 2
Eaergency Telephone (■) 1,14 4 Eaergency Telephone la) 1.14 »

7

Free R Reduced Lunch In) 1.14 Free & Reduced Lunch ini 1.14 4
1983 C it izensh ip  Grade (a) -1.26 -4 1983 C it izensh ip  Graae Is) -1.26 -4
Other3 ,68 L Other3 .68 I

Total 32.42 101 Total 32.42 101

a—P red ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 leve l .  
(« )— Ind ica tes va r iab le  tha t  is  aanipulable bv the school d i s t r i c t .
(n )— ind ica tes  va r iab le  tha t  is  not aampuiaoie oy tne scnool d i s t r i c t .
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Table 49. (Continued!

Population Stepwise/Forced Entry 
Models With Grade Levei

Population Stepwise/Forced Entry 
Models Without Grade Level

P red ic to r

X of 
Table 

Variance

X of 
Explained 
Variance Pred ic to r

X of 
Table 

Variance

X of 
Explained 
Variance

Readina Test Total

1983 Reading Grade (a) 25.74 66 1983 Readina Grade ia) 26.00 67
Acreage Per Student (a) 5.08 13 Acreage Per Student ia) 4.97 13
L ib ra ry  Open A f te r L ib ra ry  Open A fte r

School Per Student in i .94 •1
L School Per Student !■) .91 2

Sex !n) 1.80 ff Sex in) 1.84 J

Eaergency Telephone (a) 1.87 c
J Eaergency Telephone (a) 1.39 5

Grade Level in) .73 n
L

Fatner s Status m i .90 £ F ather 's  Status in) .90 1
j.

1983 C it izensh ip  Grace U ) -1.57 -4 1983 C it izensh ip  Grade (a) -1.66 -4
Other3 <m> 1 0 9 _9 Other3 4.05 J i
Total 39.18 100 Total 38.90 100

Vocabulary Knowledae

1983 Reading 5'rade is) 20.70 Si 1983 Reading Grade (a) 20.92 62
Free & Reduced Lunch In) 2.97 9 Free St Reduced Lunch in) 2.95 9
Change of Scnools in) 1 . b0 4 Change of Schools in) 1.48 4

Eaergency Telephone (a) 1.45 4 Emergency Telephone i a) 1.46 4
Grade Level in) .69 L

G ifted  Prograa (a) 1.63 c Gifted  Program in) 1.71 j

L ib ra ry  Open A f te r L ib ra ry  Open A f te r
School Per Student ia) .74 r,

L School Per Student in) .74 T
i .

Magazine Subscr ip t ions
Per Student (a) .92 V1

Nuaber of Days Number of Days
Absent in  1982-1983 (») .90 7 Absent in 1982-1983 in) .92 3

Hone Phone L is ted  in) 1.59 c
J Hoise Phone L is ted in) 1.63 5

Other3 .93 v> Other3 1.96 ___ 6

Total 34.02 101 Totai 33.77 100

a—Pred ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 leve l ,  
( a i— Ind ica tes  v a r iab le  th a t  is  aanipulable by the school d i s t r i c t ,  
i n i — ind ica tes  va r iab le  th a t  is  not_ m an ipu la te  by tf ie school d i s t r i c t .
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Table 49. (Continued)

Population Stepwise/Forced Entry 
Models With Grade Level

Population Stepwise/Forced Entry 
Models Without Grade Level

P red ic to r  v

7 of 
Table 

•ariance

I  of 
Explained 
Variance Predic tor

7. of 
Table 

Variance

7. of 
Explained 
Variance

L is ten ing  Coaprehension

1983 Reading Grade la; 16.67 54 1983 Reading Grade (a) 17.17 58
Grade Level (n) 3.04 10

Age in  Months at
Time of Test in) 1.25 4

Change of Schools in) 2.76 9 Change of Schools (n) 2.75 9
Magazine Subscr ip t ions Magazine Subscr ip t ions

Per Student (a) 1.43 c
J Per Student (a) 1.38 5

Free 4: Reduced Lunch in) 2.03 7 Free & Reduced Lunch Ini 1.99 1i

Nuaber of Parents Absent in; - .04 0 Nuaber of Parents Absent In; - .04 0

Hoae Phone Listed In) 1.55 Cj Hose Phone L is ted  in) 1.62 e
J

L ib ra ry  Open A f te r L ib ra ry  Open A f te r
School Per Student Is; .09 0 School Per Student (a) .90 7

J

Eaergency Telephone (si 1.24 4 Eaergency Telephone (a) 1.27 4
Student's  Residence in) .91 7 Student's Residence in; 1.03 4
Other3 1.04 7 Other3 .30
Total 30.72 1 00 Total 29.62 lOti

Auditorv Test Total

1933 Reading Grade la) 16.46 6-3 1983 Reading Grade (a) 16.43 63
Eaergency Telephone la) 2.03 8 Eaergency Telephone la) 2.02 □u
Free & fteouced Lunch In) 1.71 6 Free 4 Reduced Lunch in) 1.71 6
G if ted  Prograa (a) 1.48 6 Gifted Prograa (a) 1.49 6
Number of Transfers in) 1.55 6 Nuaoer of Transfers in) 1.53 6
Student 's  Residence in) .59 n

L Student's  Residence in) .61 ■1
A.

Fa the r 's  Status (n) .32 l Father s Status in) 7 7 1
Nuaber of Days Absent Nuaber of Days Absent

in 1982-1983 (a) .62 7 in 1992-1983 (a) .63 0L
Nuaber of Parents Absent (n) - .19 - l Nuaber of Parents Absent (n) -.19 " I
Hoae Phone Listed (n) 1.33 5 Hoae Phone L is ted  (n) 1.34 5

Other3 .39 _ i Other3 .33 _ !

Total 26.29 99 Total 26.27 100

a— Pred ic tors  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 le v e l ,  
( n l — Ind ica tes va r iab le  tha t  i s  aanipulable by the school d i s t r i c t .
(n )— Ind ica tes va r iao le  tha t  is  not_ aanipulable by the school d i s t r i c t .
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Table 49. (Continued)

Population Stepwise/Forced 
Models With Srade Level

Entry Population Stepwise/Forced Entry 
Models Without Grade Level

P redic tor

'/. of 
Table 

Variance

* u t

Explained
Variance Predic tor

H Of 
Table 

Variance

I  of 
Explained 

Variance

Spe li inq

1983 Reading Srade is) 24.72 b i 1983 Reading Srade (s) 24.79 63
Student's Residence ini 3.B4 10 Student's  Residence (n) 3.85 10
Sex in) 2.B2 7 Sex in) 2.84 7
Acreage Per Student in) 2.91 7 Acreage Per Student ia i 2.90 7

/

Encyclopedia Bets Encyclopedia Sets
Per Student ia) 1.98 C

%) Per Student U) 1 Ou
A • / / 5

Percentage of Books Percentage of Books
Lost Per Student (a) 2.13 c

u Lost Per Student (a) 2.15 C
•J

Nuaber of Parents Nuaber of Parents
Eaployed in) -.04 0 Eaployed ini - .04 0

Other3 1.25 <«* Other3 1.13 7
•J

Total 39.61 99 Totai 39.61 100

Hath CcnceDts

1983 Grade Point 193a orade r o in t
Average (a; 23.86 76 Average ia) 24.14 77

G if ted  Prograa U) 2.59 0
u S if ted  Prograa (a) 2.70 0

Grade Level In) 1.75 D
Age in Months at

use  of Test in) 1.43 J

Percentage of Books Percentage of Bocks
Lost Per Student ia) 1.41 Lost Per Student la) 1.46 J

1983 C it izensh ip  Grade («) -1.19 -4 1983 C it izensh ip  Grade (a; -1.24 -4
Hone Phone L is ted (n) 1.34 4 Hoae Phone Listed Ini 1.39 4

L ib ra ry  Open A f te r L ib ra ry  Open A fter
School Per Student (») .65 i School Per Student (a) .64 7

i .

Other3 .75 I Other3 .73 j .

Total 31.16 99 Totai 31.25 100

3~ P re d ic to rs  forced in to  equation, cut not s ig n i f i c a n t  at or beyond the . 15 le ve l ,  
(a/— Indicates var iab le  that is  fianiculable by the school d i s t r i c t .
( n ) - - ln d ica te s  var iab le  tha t is  not aanipulable by tne scnool d i s t r i c t .
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Table 49. (Continued)

Population StepHise/Forced Entry 
Models With Grade Level

Population Stepwise/Forced Entry 
Models Without Srade Level

Pred ic to r

I  of 
Table 

Variance

I  of 
Explained 
Variance Pred ic to r

of
Table

Variance

11 of 
Explained 
Variance

Math Test Total

1983 Grade Point 1983 Grade Point
Average (a) 28.26 83 Average ia) 28.26 83

G if ted  Prograa (a) 3.07 0
i G ifted  Prograa (a) 3.07 9

Percentage of Books Percentage of Books
Lost Per Student (a) 1.65 5 Lost Per Student ia) 1.65 5

19B3 C it izensh ip  Grade ia) -1.49 -4 1983 C it izensh ip  Grade 1las) -1 .49 -4
Age in  Months at Age in  Months at *

Tiae of Test (n) .89 7 Tiae of Test in) .89 3
L ib ra ry  Open A f te r L ib ra ry  Open A f te r

School Per Student ia) .61 L School Per Student (») .61 i
j .

Othera 1.21 7 Other3 1.21 3
Total 34.20 101 Total 34.20 101

Science Knowledoe

1933 Grade Point 1983 Grade Point
Average ia) 17.80 60 Average (a) 17.80 60

Age in  Months at Age in Months at
Tiae of Test in) 4.61 15 Tiae of Test m) 4.61 15

Acreage Per Student (a) 4.47 15 Acreage Per Student ia) 4.47 15

L ib ra ry  Open A fte r L ib ra ry  Open After
School Per Student (a) 1.07 4 School Per Student (a) 1.07 4

Sex in) .60 L Sex in) .60 ■■>
A

G ifted  Prograa la; 1.62 5 G if ted  Prograa (a) 1.62 5

Other3 7 7
” . O j

_ 1i Other3 7 7
J J

Total 29.84 100 Total 29.84 100

a—Pred ic tors  (arced in to  equation, but not s ig n i f i c a n t  at or Beyond the .15 le v e l ,  
(in)— Indicates va r iab le  tba t i s  aanipulable by the school d i s t r i c t .
(n) — Indicates var iab le  tha t i s  not mam pul able by the scnool d i s t r i c t .
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f i v e  were e s s e n t i a l l y  or exac t l y  the same both wi th and wi thout  the  

i nc l u s i o n  of grade l e v e l .  In t hree  of the other  models,  grade l eve l  

was replaced by the s t ud e n t ' s  age v a r i a b l e .  In the word study s k i l l s  

model,  the new equat ion accounted f o r  n e g l i g i b l y  l ess  (.37.) var i ance  

with s t ud en t ' s  age r e p l a c i ng  grade l e v e l .  In the l i s t e n i n g  

comprehension model,  the t o t a l  expla ined var i ance was reduced by 1.17. 

when s t ud en t ' s  age replaced grade l e v e l .  Somewhat in c o n t r a s t ,  when 

s t u den t ' s  age replaced grade l eve l  in the math concepts model,  the new 

equat ion accounted f or  more, a l b e i t  a min iscule  (.17.) amount o f ,  

var i ance .  In the other  two models,  grade l e v e l  was not replaced with 

any other  p r e d i c t o r .  For the reading t es t  t o t a l  model,  removal of 

grade l eve l  from the equat ion reduced the t o t a l  var i ance  accounted for  

by .37.. S i m i l a r l y ,  the vocabulary knowledge model expla ined .27. less 

of the va r i ance ,  but ,  in add i t i on  to grade l e v e l ,  the number of 

magazine s ubscr i p t i ons  also dropped out of the model.

In the f i v e  models where some changes did occur,  the 1983 reading  

grade ge ne r a l l y  accounted for  s l i g h t l y  more var i ance  in the new 

models. Moreover,  when s t ud en t ' s  age replaced grade l eve l  i t  never  

accounted f or  as much var i ance as grade l e v e l .  O v e r a l l ,  the removal  

of grade l eve l  from the populat ion models of achievement had minimal  

e f f e c t  on the s t r u c t u r e  and a c c o u n t a b i l i t y  of those models.

Indian Models Without  Grade Level

Table H-2 (Appendix H) repor t s  the r e s u l t s  of the stepwise and 

forced ent ry  m u l t i p l e  regression analyses wi thout  grade l eve l  for  

Indian st udents ,  and Table 50 compares these r e s u l t s  wi th those when
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Table 50. Coapariscn of Indian Regression Modeis

With and Without Grade Level

Indian Stepwise/Forced Entry 
Models Hitn Grade Level

Indian Stepwise/Forced Entr; 
Models Without Grade Level

I  of 1 of 1 of I  of
Table Explained Table Explained

Pred ic to r  Variance Variance Pred ic tor Variance Variance

Word Studv s s i l l s

1983 Reading Grade iai * G l 7
l lU U I 57 1933 Reading Grade (a) 18.76 59

Fa the r 's  Status m l 4.40 13 Father s Status in) 4.47 14
Grade Level (n) 1.  c3 4

Age in  Months at
Tiae of Test in) .31 1

Magazine Subscript ions Magazine Subscript ions
Per Student (a) 4.03 } • 1 i . Per Student (a) 3.89 12

Eaergency Telephone ia) .19 1 Eaergency Telephone ia) .21 1
Other4 4.07 J_2 Other4 4.36 J i
Total 32. &9 99 Total 32.00 101

Readino CoJioreiiensiGn

1983 Reading Grade ta) 3 1 .4c 34 i98„. Readino brade iai j l ' i  ! 9 83
Encyclopedia Sets Encyclopedia Sets

Per Student ai) 3.05 8 Per Student ia) 2 .9 9 8
G if ted  Prograa ia) L t 6 Gifted Prograa is) n i n  

L .
1

Other4 .46 _i_ Qtner4 .96 £

Totai 37.27 99 Totai 7 1  •*. 7  
s.W . i O 100

4—Pred ic to rs  forced in to  equai t io n ,  but not s lg m f ic a n t  at or beyond the .15 leve i .
i a i — Ind ica tes va r iab le  tha t  is aanipulable by the school d i s t r i c t .
in ) — ind ica tes  var iab le tha t  is  not aanipulable by the school d i s t r i c t .
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Table 50. (Continued)

Indian Stepwise/Forced Entry 
Models K i th  Grade Level

Indian Stepwise/Forced Entry 
Models Without Grade Level

P red ic to r

'L of 
Table 

Variance

I  of 
Explained 
Variance Pred ic tor

1 of 
Table 

Variance

I  of 
Explained 

Variance

Readinq Test Total

1983 Reading Grade (a) •37.23 80 1983 Reading Grade (s) 36.69 80
Magazine Subscr ip t ions Magazine Subscript ions

Per Student (■) 3.23 7 Per Student (a) 3.03 7
Grade Level (n) _ •>-) 

I  i-L . -1
Emergency Telephone (m) .15 0 Emergency Telephone (a) .16 0
F a the r 's  Status (n) 1.01 nL Father 's  Status (n) 1.03 0

i.

Gif ted  Program (a) 2.61 6 S i f ted  Program (a) 2.89 6
Other3 2.74 6 Other3 2.30 C

J

Total 46.75 100 Total 46.10 100

Vocabulary Kno**ledqe

1983 Reading Grade (a) 20.59 76 1983 Reading Grade (m) 20.72 77
Grade Level (n) .40 1

Age in Months at
Time of Test (n) - .26 1

Encyclopedia Sets Encyclopedia Sets
Per Student (a) 1.86 7 Per Student (a) 1.90 1/

S i f te d  Program (a) 2.35 9
Other3 4.30 JA Other3 2.01 n__i_

Total 27.15 100 Total 26.72 101

a—P red ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 leve l .  
(« )— Ind ica tes  var iab le  tha t  i s  aanipulable by the school d i s t r i c t .
( n i— Ind ica tes  va r iab le  tha t  is  not mam pul able by the school d i s t r i c t .
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Table 50. (Continued)

Indian Stepwise/Forced Entry 
Models ( i i th  Grade Level

Indian Btepwiss/Forced Entry 
Models Without Grade Level

P red ic to r

I  of 
Table 

9ariar.ee

I  of 
Explained 
Variance Pred ic tor

I  of 
Table 

Variance

I  of 
Explained 
Variance

L is ten ing  Comprehension

1983 Reading Grade in) 14.75 60 1983 Reading Grade la) 14.76 60
Percentage of Books Percentaqe of Books

Lost Per Student (a) 2.82 11 Lost Per Student (a) 2.76 11
Father 's  Status (n) 1.31 5 Father 's  Status in) 1.29 5
Encyclopedia Sets Encyclopedia Sets

Per Student (a) i. i oO 9 Per Student (a) 2.32 10
Student's  Residence (n) l . jj LU Student's  Residence (n) 1.49 6
Other3 1.90 e Otner3 1.80 *1

Total 24.ij3 99 Total 24.42 99

Auditorv Test Total

1983 Reading Grade Is) 21.18 69 1983 Reading Graoe (a) 21.19 70
Percentage of Books Percentage of Books

Last Per Student is) 2.43 8 Lost Per Student (q) 2.34 3
S i f te d  Progras (a) 3.18 10 Gifted Program (a) 3.40 11
Encyclopedia Sets Encyclopedia oets
Per Student (a) 2.37 8 Per Student Is) 2.39 8

Grade Levei in) .00 0
Age in  Months at

T i be of Test in i .45 1j.
Other3 1.35 4 Other3 .34 1
Total 30.51 99 Total 30.11 100

a—Predictors forced into equation, but not s ignif icant at or oeyGnd the .15 level, 
(ii) — Indicates variable that is aampulable by the school d is t r ic t ,  
in )—indicates variable that is not aam pul able by the school d is t r ic t .
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Table 50. (Continued)

37 0

Indian Stepwise/Forced Entry 
Models With Grade Level

Indian Stepwise/Forced Entry 
Models Without Grade Level

P red ic to r

I  of 
Table 

Variance

7. of 
Explained 
Variance • P red ic to r

I  of 
Table 

Variance

I  of 
Explained 
Variance

Spell ing

1983 Reading Grade (a) 21.02 58 1983 Reading Grade (a) 20.43 56
Nuaber of Days Absent Nuaber of Days Absent

in  1982-1983 (a) 4.17 11 in  1982-1983 (a) 4.20 11
F a the r 's  Status (n) 1.63 4 F a the r 's  Status (n) 1.64 4
S i f te d  Prograa la) 3.55 10 G if ted  Prograa (a) 3.70 10
Nuaber of Parents Absent In) 2.45 7 Nuaber of Parents Absent (n) 2.44 7
Emergency Telephone (a) .36 1 Emergency Telephone (a) .38 1
Free k Reduced Lunch (ni 2.03 6 Free k Reduced Lunch (n) 1.93 5
Student 's Residence mi .03 0 Student 's  Residence in) .08 0
Nuaber of Parents Nuaber of Parents
Eaployed (n) -.61 “ L Employed (n) -.61 L

Other3 1.86 c Other3 2.54 _ 7
Total 36.54 100 Total o6« 7 a 99

Math Concepts

1983 Grade Point 1983 Grade Point
Average ia) 30.57 81 Average ia) 30.08 81

Percentage of Boohs Percentage c f  Books
Lost Per Student (a) 3.34 9 Lost Per Student (a) 3.22 9

Sex (ni .71 i . Sex in) .71 L

Gifted Prograa (a) 2.65 1 Gifted Prograa m> 2.87 8
Other3 .28 Other3 .31
Total 37.55 100 Total 37.19 101

a— Predic tors  -forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 le v e l ,  
(m) — Ind icates va r iab le  tha t i s  manipulable by the school d i s t r i c t .
(n) — Indicates var iab le  that i s  not_ mampulable by the school d i s t r i c t .
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Table 50. (Continued)

Indian Stepwise/Forced Entry 
Models With Grade Level

Indian Stepwise,'Forced Entry 
Models Without Grade Level

P red ic to r

I  of 
Table 

Variance

I  of 
Explained 

Variance Pred ic to r

I  of 
Table 

Variance

7. of 
Explained 
Variance

Math Test Total

1983 Grade Point 1983 Grade Point
Average (a) 32.77 85 Average In) 32.38 84

Percentage of Boots Percentage of Books
Lost Per Student (a) 3.46 9 Lost Per Student ( i ) 3.38 9

G if ted  Progra* (a) 2.75 i G if ted  Progran (nj 2.90 8
0 tne ra -.30 -1 0 the ra -.11 0
Total 38.60 100 Total 38.55 101

Science Knowledae

1983 Grade Point 1983 Grade Point
Average (n) 16.81 59 Average (a) 16.89 62

Percentage of Books Percentage of Books
Lost Per Student la) 5.78 20 Lost Per Student la) 5.58 20

Grade Level (ni 2.69 10
Age in  Months at

Tiae of Test in) 1.45 j

Gifted  Prograa («) 3.99 14 G if ted  Prograa (a) 4.36 16
1983 C it izensm p Grade is) -1.58 -6 1983 C it i re n sh ip  Grade in) -1.63 -6
Other3 .72 7 Other3 .76 _3
Totai 28.41 100 Total 27.41 100

a— Pred ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond tr,e .15 le v e l ,  
( a i— Ind ica tes var iab le  tna t i s  aanipulable by the school d i s t r i c t .
(n )— Ind ica tes va r iao le  tha t  is  not_ nani pul able by the school d i s t r i c t .
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grade l eve l  was included.  Five of the models remained e s s e n t i a l l y  the 

same, al though not f o r  the same measures of academic achievement.  In 

four  of the models,  s tudent ' s  age replaced grade l e v e l ,  whi l e  in the 

reading t es t  t o t a l  model grade l eve l  was simply removed, which reduced 

the amount of var iance accounted for  by the model by . 6 ’/.. The 

replacement of grade l evel  by s t udent ' s  age reduced the percentage of 

explained var i ance by .77. in the word study s k i l l s  model,  and by .47. 

in the vocabulary knowledge,  aud i t ory  t e s t  t o t a l ,  and science  

knowledge models. S u r p r i s i n g l y ,  in the vocabulary knowledge model,  

st udent ' s  age was a suppressor v a r i a b l e .  The p a r t i c i p a t i o n  in the 

g i f t e d  program v a r i a b l e  also entered in t o  the equat ion (27.).

As wi th the populat ion models,  in those models where s t udent ' s  age 

replaced grade l e v e l ,  s t udent ' s  age was found to account for  less 

var iance than grade level  and the 1983 reading grade gener a l l y  

accounted for  more var iance.  O v e r a l l ,  removal of grade l eve l  had 

minimal impact on the a c c o u n t ab i l i t y  of Indian models of student  

achievement ,  but did have a somewhat g r ea t e r  e f f e c t  on the s t r uc t u r e  

of the Indian model of vocabulary knowledge. That i s ,  p a r t i c i p a t i o n  

in the g i f t e d  program became a f a i r l y  good p r ed i c t  or of vocabulary  

knowledge when models were created f or  Indian students wi thout  grade 

l e v e l  as a v a r i a b l e .

Modi f ied Indian Models Without Grade Level

The r e s u l t s  of the stepwise and forced ent ry  mu l t i p l e  regression  

analyses using the modi f ied set  of p r e d i c t o r s ,  which included f i v e  

va r i ab l e s  appl i cab l e  to Indian students only ,  wi thout  grade l evel  are
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repor ted in Table 1-2 (Appendix I ) ,  whi le  Table 51 compares these  

r e s u l t s  wi th those when grade l eve l  was i nc luded.  I t  was -found t hat  

removing grade l e v e l  as a p r e d i c t o r  r esu l t ed  in s t u d e n t ' s  age enter ing  

in i t s  place in only the modi f ied Indian word study s t a l l s  and science  

knowledge models,  whi le  in the vocabulary knowledge model both 

st u d e n t ' s  age and p a r t i c i p a t i o n  in the g i f t e d  program entered to 

rep l ace  grade l e v e l .  As in the Indian vocabulary model,  s t udent ' s  age 

entered the modi f ied Indian model as a suppressor,  a f t e r  removing 

grade l e v e l .

In the reading t e s t  t o t a l  and audi t or y  t e s t  t o t a l  models removal  

of grade l eve l  simply r esu l t ed  in the removal of that  v a r i a b l e  and a 

concurrent  smal l  reduct ion in the percentage of var i ance accounted for  

by the p r e d i c t o r s .  Since grade l e v e l  did not enter  i n t o  the o r i g i n a l  

modi f ied Indian models of reading comprehension,  l i s t e n i n g  

comprehension,  and s p e l l i n g  achievement ,  removal of grade l eve l  as a 

p r e d i c t o r  had e s s e n t i a l l y  no e f f e c t  on those models.  I n t e r e s t i n g l y ,  

in two models,  math concepts and math t es t  t o t a l  achievement ,  removal  

of grade l eve l  r esu l t ed  in the ent ry  of the p a r t i c i p a t i o n  in the 

g i f t e d  program v a r i a b l e ,  al though in ne i t he r  model was i t  a 

replacement  for  grade l eve l  or any other p r e d i c t o r  t ha t  had prev i ous l y  

entered.  This meant t ha t  the p a r t i c i p a t i o n  in the g i f t e d  program 

v a r i a b l e ,  when considered in conjunct ion wi th f a c t o r s  pecu l i a r  to 

Indian students only ,  was suppressed by grade l e v e l .  Thus, when 

consider ing Indian student  achievement ,  but e l i m i n a t i n g  the grade 

l eve l  v a r i a b l e ,  both preschool  at tendance and p a r t i c i p a t i o n  in the
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Table 51. Ccraparison of Modified Indian Regression
Models With and Without Srafle Level

Modif ied Indian Stepwise/Forced 
Entrv Models With Grade Level

Modif ied Indian Stepwise/Forced 
Entrv Models Without Grade Level

P red ic to r

I  of 
Table 

Variance

1 of 
Explained 

Variance P red ic to r

I  of I  of 
Table Explained 

Variance Variance

Word Study S k i l l s

1983 Reading Grade (a) 18.37 56 1933 Readinq Grade is) 18.39 57
Fa the r 's  Status (n) 4.41 13 Fa the r 's  Status (n) . 4.48 14
Grade Level (n) 1.19 4

Age in  Months at
Tine of Test (n) .28 1

Magazine Subscr ip t ions Magazine Subscr ip t ions
Per Student is) 3.86 12 Per Student Is) 3.66 11

Other3 5.21 16 Other3 5.59 17
Total 32.04 100 Total 32.40 100

Readino Comprehension

1983 Reading 5rade (a; 31.55 84 1933 Reading Grade (si) 30.86 82
Encyclopedia Sets Encyclopedia Sets

Per Student U) 3.40 9 Per Student (a) T  7 0
<Jt <JL 9

S i f ted  Progras Is) 2.28 6 S i f te d  Progras in) 2.46 . 6
Other3 .36 _ i Other3 .87 L

Total 37.59 100 Total 37.51 99

Readinq Test Total

1983 Reading Grade is) 37.16 79 1983 Reading Grade ( a ) 36.56 79
Magazine Subscr ip t ions Magazine Subscript ions

Per Student is) 7  70
yJt  L L 7 Per Student is) 2.99 6

Grade Level (n) - . 70 
( L L -1

Emergency Telephone (#) .15 0 Eaergency Telephone is) .16 0

Fa the r 's  Status (n) 1 . 0 1 0
L Fa the r 's  Status (n) 1.04 0

L

Gifted Progras In) 2.61 6 G if ted  Progras Is) 2.85 6
Other3 2.96 _6 Other3 2.66 _6

Total 46.39 99 Total 46.26 99

a— Pred ic tors  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 le v e l .  
<b ) - - I ndicates va r iab le  th a t  is  aampulaole by the school d i s t r i c t .
(nJ — Ind ica tes va r iab le  tha t  is  not_ manipulable by the school d i s t r i c t .
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Table 51. (Continued)

Modified Indian Stepwise/Forced Modified Indian Step;wise/Forced
Entrv Models With Grade Level Entrv Models Without Grade Level

I  of I  of of I  of
Table Explained Table Explained

Pred ic to r Variance Variance Pred ic to r  Variance Variance

Vocabulary Knowledge

1993 Reading Grade (a) 19.87 69 1993 Reading Grade is) 20.04 70
Reservation Head S ta r t in) 1.09 4 Reservation Head S ta r t  (n) 1.10 4

G if ted  Progras U ! 2.30 8
Encyclopeoia Sets Encyclopedia Sets

Per Student is) 2.11 7 Per Student Is) 2.13 8
Grade Level (n) .33 1

Age in  Months at
Time of Test in) - .22  1

Other3 5.21 J i Other3 3.05 10
Total 28.61 99 Total 23.40 101

Lis tenmo Cosprehension

1983 Reading Grade ( id 14.60 58 1983 Reading Grade is) 1 4 .60 53
Percentage of Bocks Percentage of Books

Lost Per Student (si) 2 .8 2 11 Lost Per Student in! 7  7  7{ . • i i 11
F a the r"s Status in) 1 .32 5 Fatner 5 Status in) 1 .3 0 5
Encyclopedia Sets Encyclopeoia Sets

Per Student (r.) 1 , 25 9 Per Student is) 2 .2 5 9
Student's  Residence in) 1 .53 6 S tu d e n ts  Residence in) 1 .4 8 6
Other3 2 .8 7 _ ! i Other3 2 .3 1 J l

Total 2 5 .3 7 100 Total 25 .21 100

a—P red ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond tne .15 le ve l .  
(b ) — I ndicates va r iab le  tha t i s  aianipulable by the school d i s t r i c t ,  
i n ) — Ind ica tes  va r iab le  tha t i s  not sanipuiab le by the school d i s t r i c t .
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Table 51. (Continued/

Modif ied Indian Stepwise/Forced 
Entrv Models With Grade Level

Modified Indian Stepwise/Forced 
Entry Models Without Grade Level

P redic tor

I  of I  of 
Table Explained 

Variance Variance Predic tor

L of 4 of 
Table Explained 

Variance Variance

Auditory Test Total

1983 Reading Grade (a) 20.76 66 1983 Reading Grade (si 20.76 67
Percentage of Books Percentage of Books

Lost Per Student (si 2.33 B Lost Per Student tai 2.25 7
Gifted Progras (si 2.94 9 G ifted Proqras du 3.12 10
Grade Level (n) .01 0
Encyclopedia Sets Encyclopedia Sets
Per Student is) 2.50 8 Per Student is) 2.53 8

Other3 2.69 9 Other3 2.27 7
Total 31.23 100 Total 30.93 99

Spell ing

1933 Reading Grade U j 20.79 56 1983 Reading Grade ia) 20.17 54
Nuaber of Days Absent Nuader of Days Absent

in 1982-1933 (a) 4.23 12 in 1932-1983 (a) 4.30 12
Father 's  Status In) 1. 63 4 Father ' s Status in) 1.63 4
Gifted Progras (a) 3.40 9 G if ted  Prograa (a) 3.53 10
Nuaber of Parents Absent (ni 2.47 7 Nuaber of Parents Absent (ni 2.46 7
Emergency Telephone (a) . 37 1 Eaergency Telephone (a) .38 1
Free k Reduced Lunch (n) 2.05 b Free & Reduced Lunch (n) 1.96 5
Student's Residence (nl .08 o Student's  Residence ini .08 0
Nuaber of Parents Number of Parents

Eaployed (ni -.61 - 0
L. Eaployed in) -.61 _ 0

L

Other3 2.31 6 Other3 3.09 _ 8
Total 36.77 99 Total 36.99 99

\

a—Pred ic tors  -forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 le ve l ,  
( a ) - - In d ic a te s  var iab le  tha t is  sanipulab le by the school d i s t r i c t .
( n i— Indicates var iab le  tha t is  not aanipulable by the school d i s t r i c t .
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Table 51. (Continued)

Modif ied Indian Stepwise/Forced 
Models With Grade Level

Modif ied Indian Stepwise/Forced 
Entrv Models Without Graoe Level

1 of I  of I  of I  of
Table Explained Table Explained

Predic tor variance variance Pred ic tor Variance Variance

Math Concepts

1983 Graoe Point 1933 6rade Point
Average in) 31.23 81 Average (s) 30.79 81

Percentage of Books Percentage of Books
Lost Per Student is) 3.33 9 Lost Per Student us) 3.21 8

Preschool Attendance m i - .13  0 Preschool Attendance (n) - .12 0
Sex (n) .68 2 Sex in) .67 •"

L

Gifted  Prograa (a) 2.56 1
1

Hoae Phone L is ted !n) 1. 3u 3 Hoae Phone L isted (n) 1.29 7
■j

Other3 2.10 5 Other3 - .26
Total 33.51 100 Total 38.14 100

Math Test Total

1983 Grade Point 1983 Grade Point
Average (a) 33.84 84 Average ia) T 7  C i

*>0. JO 83
Percentage of Books Percentage of Books

Lost Per Student ia) 3.46 B Lost Per Student (a) 3.39 8
Preschool Attendance ini .70 i . Preschool Attendance in; .69 L

Gifted Prograa is; 2.50 6
Other3 2.84 Other3 .18 o

Total 40.48 101 Total 40.32 99

3—Pred ic tors  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 leve l ,  
(at — Indicates va r iab le  tha t  is  aanipuiable by the school d i s t r i c t .
(ni — Indicates va r iab le  tha t  i s  not_ aampuiable by the scnooi d i s t r i c t .
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Table 51. (Continueai

Modif ied Indian StepwisevForced 
Models With Grade Level

Modif ied Indian Stepwise/Forced 
Entrv Model5 Without Grade Level

X of I  of I  of 7. of
Table Explained Table Explained

Pred ic tor Variance Variance PredictGr Variance Variance

Science Knowledge

1983 Srade Point 1983 Grade Point
Average U i 16.57 58 Average in) 16.73 61

Percentage of Books Percentage of Books
Lost Per Student (ni 5.84 20 Lost Per Student ia) 5.64 20

Graoe Level (n) l .  63 9
Age in  Months at

Time of Test in i 1.41 5
G ifted Prograa (m 3.97 14 G if ted  Prograa (a) 4.29 16
1983 C it izensh ip  Grade (s) -1.58 -6 1983 C it izensh ip  Grade ia) -1.62 -6
Other3 1.03 4 Other3 1.12 4
Total Z3» 5b 99 Total 27.57 100

3—Pred ic tors  forceo in to  equation, but not s ig n i f i c a n t  at or beyond the .15 le ve l ,  
( s i - - In d ic a te s  va r iab le  tha t  i s  sampulable by the school d i s t r i c t ,  
tn) — Ind ica tes var iao le  tha t  is  not aampuiable ov the school d i s t r i c t .
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g i f t e d  program were p r e d i c t o r s  of math concepts and math t es t  t o t a l  

achievement .  Moreover,  t h i s  r e s u l t  suggested t h a t ,  when analyz ing  

Indian student  achievement using the modi f i ed p r e d i c t o r  pools,  

p a r t i c i p a t i o n  in the g i f t e d  program would be a good p r ed i c t o r  by grade 

1e v e l .

Thus,  in cont rast  to the populat ion and Indian models of 

achievement ,  removal of grade l e v e l  from the p r ed i c t o r s  r esu l t ed  in 

s t r u c t u r a l  changes in the modi f ied Indian models of achievement .  Such 

changes,  however,  had l i t t l e  e f f e c t  upon the amount of var i ance in the 

p a r t i c u l a r  measure of achievement t ha t  the models accounted f o r .  The 

g re a t e s t  change in t o t a l  explained var i ance  was in the science model 

where replacement  of grade l eve l  by s t u d e n t ' s  age lowered the 

percentage of var i ance accounted for  by about 17. In only the word 

study s k i l l s  and s p e l l i n g  models did the removal of grade l eve l  r e s u l t  

in g r e a t e r  a c c o u n t a b i l i t y ,  but the i ncrease was less than one h a l f  of 

a percent .

Summary

Reanalysis  of the ten dependent measures of academic achievement ,  

a f t e r  removing grade l eve l  from the pool of antecedent  p r e d i c t o r s ,  had 

minimal  e f f e c t  on the populat ion and Indian models of achievement .  In 

many cases ( ha l f  or more) grade l eve l  was simply replaced by i t s  

c o r r e l a t e ,  s t u de n t ' s  age.  Removal of the grade l eve l  v a r i a b l e  had 

n e g l i g i b l e  e f f e c t s  on the percentage of var iance accounted f o r  by the  

models,  al though i t  was usua l l y  less than when grade l eve l  was 

i nc1uded.
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Removal of the grade l eve l  v a r i a b l e  from the pr e d i c t o r  pools,  

however,  did r e s u l t  in several  unant i c i pa t ed  s t r u c t u r a l  changes in the 

modi f ied Indian models of math concepts and math t e s t  t o t a l  

achievement .  In these two cases,  where grade l eve l  had not entered  

when considered,  i t  had been expected t ha t  removal of t ha t  antecedent  

would have no r e a l  e f f e c t  of the models.  I ns tead,  i t  was found t ha t  

removal of grade l eve l  al lowed for  p a r t i c i p a t i o n  in the g i f t e d  program 

to enter  as a good p r e d i c t o r  of achievement .  ( I t  should be r e c a l l e d  

t ha t  the p a r t i c i p a t i o n  in the g i f t e d  program v a r i a b l e  had been par t  of 

the "other" v a r i a b l e s  f o r c i b l y  entered in t o  the equat ion when grade 

l eve l  was included.  The i mp l i c a t i o n  here,  then,  was that  removal of 

grade l eve l  al lowed f or  increased s t a t i s t i c a l  re levance of 

p a r t i c i p a t i o n  in the g i f t e d  program.)

In looking at those v a r i a b l e s  not enter i ng the equat ions,  the 

pat t e r n  of s t ud en t ' s  age simply r ep l ac i ng  grade l eve l  was 

cor roborated.  O v e r a l l ,  then,  the only real  change to the models was 

that  s t udent ' s  age became a pr e d i c t o r  of student  achievement when 

grade l eve l  was not included as a p r e d i c t o r .  This r e s u l t ,  t h e r e f o r e ,  

suggested t hat  when analyz ing achievement by grade l e v e l ,  s tudent ' s  

age should be a r e l a t i v e l y  cons i s tent  s t r u c t u r a l  ( i f  not explanatory)  

p r e d i c t o r .

Grade Level  Models of Achievement

The t h i r d  and f our t h  groups of analyses were done, r e s p e c t i v e l y ,  

for  the populat ion and Indian students only.  The t h i r d  group of
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analyses consisted of separate analyses for  the populat ion second,  

t h i r d ,  f o u r t h ,  f i f t h ,  and s i x t h  grade students on each of the ten 

measures of academic achievement.  The four t h  group of analyses were 

done exac t l y  the same way, but f or  Indian students only.

Washoe County School D i s t r i c t  Populat ion Models by Brade Level

The models of academic achievement repor ted in Tables 6-2 (Washoe 

County School D i s t r i c t  populat ion)  and H-2 (Washoe County School 

D i s t r i c t  Indian students only)  r esu l t ed  in t h e o r e t i c a l  c l a r i f i c a t i o n  

of those models for  f u r t h e r  analyses by grade l e v e l .  Separate  

analyses were then made f or  each grade ( 2 n d - 6 t h ) ,  which was 

methodologica l l y  accomplished by i n s e r t i n g  a " se l ec t  i f  grade l eve l  

equals (a p a r t i c u l a r  grade)" command in the rev ised populat ion and 

Indian SPSS* systems f i l e s ,  and rerunning the stepwise and forced  

ent ry mu l t i p l e  regression analyses on each of the ten measures of 

academic achievement.  This resu l t ed  in ten models of academic 

achievement for  each grade l eve l  (2nd-6th)  , for  a t o t a l  of f i f t y  

models of academic achievement by grade l e v e l .  The r e s u l t s  are 

discussed in Appendix J and t e c h n i c a l l y  repor ted in Tables J - l  through 

J-5 (Appendix J ) ,  whi l e  they are comparat ively  summarized in Table 

52. Al l  equat ions except the s i x t h  grade audi t ory  t e s t  t o t a l  and 

spe l l i n g  models were s t a t i s t i c a l l y  s i g n i f i c a n t  at or beyond the .05  

l e v e l .  (Al l  p rev i ous l y  discussed mod e l s  have been s t a t i s t i c a l l y  

s i g n i f i c a n t ;  however,  s t a t i s t i c a l  nons i gn i f i cance  was probably due the 

l a rge  reduct ion in the degrees of freedom in the mu l t i p l e  regression  

analyses by grade l e v e l ) .
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Table 52. Predictors of Academic Achievement by grade Level for Population

Predictors I  Predictors X Predictors X Predictors X Predictors X
For Table For Table Far Table For Table For Table
2nd 6rade Variance 3rd grade Variance 4th grade Variance 5th grade Variance 6th Grade Variance

Word Study S k i l l s

L ib rary Open 1983 Reading 1983 Reading 1983 Reading 1983 Reading
After School Grade la) 17.45 6rade (a)  43.95 6rade (a) 37.08 Grade (a) 17.87
Per Student ( a) 8.43 Acreage Per Sex In) 9.64 Cost of School Father's

Sex (n) 6.09 Student (a)  2.26 Nuaber of Parents Per Student la) 10.88 Status In) 4.11
1963 Reading Age in  Months at Absent In) -4.47 Father's Cnange of
Grade (a) 5.54 Tiae of Test In) 6.81 Status In) 3.14 Schools (ni 4.57

Change of Nuaber of Days Eaergency
Schools (n) 3.81 Absent in Telephone (a) 4.87

Percentage of 19B2-19B3 la) 3.28 Cost of School
Books Lost Per Nuaber of Parents Per Student (a) .66
Student (a) 1.03 Eaployed In) 1.44

1983 Cit izenship Gifted
Grade (a) 2.76 Prograa la) -2.94

Hoie Phone
Listed In) .57

Encyclopedia Sets
Per Student (a) 3.56

Other3 5.62 Other3 6.41 Other3 9.39 Other3 2.26 Other3 6.48

Total 37.41 Total 32.93 Total 58.51 Total 55.14 Total 38.5b

^--Pred ic tors forced in to  equation, but not s ig n i f ica n t  at or beyond the .15 leve l .
b~Equation was not s t a t i s t i c a l l y  s ig n i f ic a n t ;  a l l  other equation Mere s ig n i f ica n t  at or beyond the .05 leve l.

(a)-- Ind ica tes variab le  that is  aampulable by the school d i s t r i c t .
(n l— Indicates variab le  that is  ncrt aanipulable by the school d i s t r i c t .  w
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Table 52. (Continued)

Predictors I Predictors I Predictors I Predictors 1 Predictors 1
For Table For Table For Table For Table For Table
2nd Grade Variance 3rd Grade V.anance 4th Grade Variance 5th Grade Variance 6th Grade Variance

Readina Coaorehension

19B3 Reading 1983 Reading 1983 Reading 1983 Reading 1983 Reading
Grade (a) IS .97 Grade (a) 38.71 Grade (a) 15.05 Grade (a) 50.23 Grade lal 21.06

L ib rary Open After Nuaber of Parents Change of Age in  Nonths at Sex (ni 2.32
School (a) B. 84 Absent (n) 5.03 Schools In) 10.16 Tiae of Test In) -1.8B Nuaber of Parents

Hoae Phone Acreage Per Student s Nuaber of Eaployed in) 1.14
Listed la) 1.35 Student la) 1.49 Residence in) 10.53 Nagazines Per Nuaber of Days

Free and Reduced Father's Age in Nonths at Student la) 1.99 Absent in
Lunch (n) 3.49 Status m i .82 Tiae of Test In) 6.59 1962-1983 lal 4.60

Age in Months at Nuaber of bays Father s Eaergency
Tiae of Test In) 2.12 Absent in Status Ini 4.11 Telephone lal 4.48

Nuaber of Parents 1982-1933 lal .04 1983 Cit izenship Change of
Eaployed In) 2.90 Age in Nonths at Grade (a) -4.70 Schools (n) 2.78

Eaergency Tiae of Test In) 4.72 Sex In) 4.53 Age in Nonths at
Telephone (a) 3.72 Tiae of Test In) 2 .ul

Nuaber of bays Free 4 Reduced
Absent in Lunch In) 8.77
1992-81 (a) 1.74

19B3 Cit izenship
Grade (a) .43

Other3 -1.66 Other3 6.62 Other3 2.46 Other3 9.37 Other3 4.43

Total 41.05 Total 57.43 Total 48.73 Total 59.71 Total 51.59

3--Predic tors forced in to equation, but not s ig n i f ica n t  at or beyond the .15 level.
^--Equation aas not s t a t i s t i c a l l y  s ig n i f ic a n t ;  a l l  other equation Mere s ig n i f ica n t  at or beyond the .05 level,  

( a l—Indicates variable  that is  aampulable by the school d i s t r i c t .
(n) - - lnd ica tes variable  that is  no^ aampulable by the school d i s t r i c t .
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Table (Continued)

Predictors 2 Predictors 2 Predictors  2 Predictors  2 Predictors 2
For lable For Taole For Table For Table For Table
2nd Grade Variance 3rd Grade Variance 4th Grade Variance 5th Grade Variance 6th Grade Variance

Reading les t  (o tal

1983 Reading 1983 heading 19B3 Reading 1983 Reading 1983 Reading
Grade ( • I 16.03 Grade l i ) 37.94 Grade (■) 31.49 Graoe H i  49.42 Srade ID 31.18

Library  Open Acreage Per Student s Cost of School Change of
After School Student l i ) 3.10 Residence ml 7.99 Per Student I I I  7.59 Schools mi 4.48
Per Student l i ) 12.74 Student's Sex Ini 7.3v Age in Months at Cost of School

Hoie Phone Residence In) 5.15 Change of I n e  ot lest Ini -2.88 Per Student I I I 3.23
Listed In) 1.18 Father s Schools (ni 5.29 father s Emergency

Age in  Months at Status in) 2.40 Status mi 1.37 Telephone HI 6.65
I n e  of Test ini 2.32 Nuiber of Parents Nuiber of Parents Nuiber of bays

Nuiber of Days Absent (n) 2.60 Eiployed ml .63 Absent in
Absent in Age in Months at I982-19B3 l i ) 3.93
1982-1963 HI 1.61 Tue of Test ml 5.40

Sex In) 2.24 Percentage of
Father's Books Lost
Status (r.J 1.56. Per Student III -.34

1963 Cit izenship
Grade ( i l 1.71

Encyclopedia Sets
Per Student <«l 1. 7u

Change of
Schools In ) -1.05

Percentage ot
Books Lost Per
Student ( i l • 2B

Other4 5.12 Other4 4.06 Other4 6.53 Other4 4.76 Other4 5.04

Total 45.45 Total 60.31 Total 58.60 Total 61.09 Total 54.51

^--Pred ictors forced in to  eguation. but not s ig n i f ica n t  at or beyond the .15 le v e l .
“ --Eguation «as not s t a t i s t i c a l l y  s ig n i f ic a n t ; a l l  other eguation Here s ig n i f ica n t  at or beyond the .05 leve l .

l i ) - - l n d ic a te s  var iable that is  aampulable by the school d i s t r i c t .  
In ) - - ind ica tes  var iable that is  no! lampulab le  by the school d i s t r i c t .

384
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Table 52. (Continued)

Predictors
For
2nd Grade V

X
Table

anance

Predictors
For
3rd Grade

U
Taole

Variance

Predictors X 
For Table 
4th Grade Variance

Predictors X 
For Table 
5th Grade Variance

Predictors
For
6th Grade

X
Table

Variance

Vocabulary PnoNledoe

1983 Reading 1983 Reading Change of 1983 Reading 1933 Reading
Grade ( t i 18.42 Grade Is) 27.92 Schools m) 21.36 Grade ia) 38.13 Grade (a) 13.71

Librarv Open Liorary Open 1983 Reading Acreage Per Free 4 Reduced
After School After School Grade (a) 18.85 Student (a) 16.17 Lunch in) 10.71
Per Student (a) 13.07 Per Student la) 6.16 Eaergency Age m Months at Sex In) 3.97

Free 4 Reduced Nuaber of Days Telephone la) 15.68 Tiae of Test (r.) -2.39 '
Lunch (n) 3.96 Absent in 6 i f ted Father’ s

Nuaber of Days 1982-1983 is) 1.72 Prograa tel 3.97 Status ml 4.63
Absent in Father s 19B3 Citizenship Nuaber of Days
1982-1963 (a) 2.86 5tatus in) 1.77 Grade la) -5.74 Absent in

Sex in) 2.89 Sex In) 1.45 Encyclopedia Sets 1982-1983 la) 4.71
Nuaber of Parents Per Student la) 3.34 Nuaber of Parents

Eaployed (n) 3.08 Sex in) 3.18 Eaployed In) -1.64
Acreage Per Sex m) -.27

Student ( i) -1.74
1983 Citizenship
Grade (a) 1.11

Hoae Phone
Listed In) -.86

Other3 1.53 Other3 10.60 Other3 1.62 Other3 7.79 Other3 9.83

Total 44.57 Total 49.62 Total 6U.26 Total 67.13 Total 38.22

3--P red ic to rs  forced in to  equation, but not s ig n i f ica n t  at or beyond the .15 level.
^--Equation was not s t a t i s t i c a l l y  s ig n i f ic a n t ;  a l l  other equation were s ign i f ican t  at or beyond the .05 level,  

ia )—Indicates variable  that is  aampulable by the school d i s t r i c t .
(n) - - lnd ica tes variable  tnat is  not_ aampulable bv the school d i s t r i c t .  o t
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Table 52. (Continued)

Predictors X Predictors X  Predictors X Predictors 7. Predictors X
For Table For Toole For Table For Taole For TaOle
2nd Grade Variance 3rd Graoe_______variance 4tn Grade variance 5th Grade Variance 6th Grade Variance

Listening Coaprehension

Library Cpen 1983 Reading 1983 Reading 1993 Reading 1983 Reading
After School Grade la) 23.28 Grade la) 21.29 Grade ia) 29.36 Grade la) 14.48
Per Student h i 15.10 Father s Change of . Stuoent s Change of

1983 Reading Status in) 4.84 Schools in) 10.95 Residence In) 10.98 Schools in) 10.67
Grade (a) 3.3u Encyclopedia Sets Eaergency NuiOer of Parents Free 4 Reduced

Hose Phone Per Student la) 5 . to Telephone ia) 12.93 Eaployed in) 4.95 Lunch In) 14.69
Listed (ni 3.55 ndQ 3Zi OS Free 4 Reduced Age in Months at

Nuaber of Days SuDscnptior.s Lunch ini 7.81 Tiae of Test In) 4.78
HOsent in Per Student la) 11. to Gifted Magazine
1982-1983 ia) 2 17 Cost of icnooi Prograa Is) -3 ~’ l Subscri ptions

Nuaber of Parents Per Student (») -2.35 Change ot Per Student (a) 5.16
Esploved in; 5.02 huaoer of Parents Schools in) 4.13 Father’ s

Nuaber at Parents EaploveO im -.30 Eaergency Status In) 3.11
Absent in) lu.84 Telephone ;■) -.06 Sex (n) 1.46

Magazine Age in Months at
Subscriptions Tiae of Test in) -1.84
Per Student lal 1.41 Magazine 

Subscriptions 
Per Student la) 

Percentage of 
Books Lost Per 
Student la) -

1.47

6.05
Othera 1.85 Other3 7.41 Other3 9.61 Otner3 3.32 Other3 .77

Total 51.48 Total 41.1? Total 63.23 Totai 62.90 Total 55.12

3--P red ic tors  forced in to eguation, but not s ig n i f ica n t  at or bevond me .15 level.
^--Equation was not s t a t i s t i c a l l y  s ig n i f ic a n t ;  a l l  other equation were s ig n i f ica n t  at or oeyor.d the .05 level.  

!a )—Indicates variable that is  aampulable by the school d i s t r i c t .
Ini — Indicates variable  that is  not_ aampulable by the school d i s t r i c t .
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Table iCont mued)

Predictors I Predictors X Predictors I Predictors Predictors X
For Table For Table For Table For Table For Table
2nd Grade Variance 3rd Grade Variance 4tn Grade Variance 5th Grade variance nth Grade Variance

wuditorv Test Total

L ibrary Qoen 1983 Reading 1993 heading Library Open 1983 Reading
f i t te r  School Grade in) 28.51 Grade mi 21.51 f i f te r  School Grade m) 7.78
Per Student (a) 14.79 Library Open Change of Per Student (m 21.23

1963 heading After School Schools mi 19.54 1983 Reading
Grade !*) 11.39 Per Student i«i 6.13 Emergency Grade (a; 8.81

Nuaber of Parents Father s Telephone mi 14.61 Nunoer of Parents
Eaployed mi 7.29 Status (n) 3.57 Gifted Eaployed in) 1.81

timber of Parents Sex m) .93 Prograa in) 5.10 Student s
Absent in; 11.93 E*ergency Sex mi 3.63 Residence in) 6.37

Hoae Phone Telephone la; 3.32 Encyclopedia Sets Free t  Reduced
Listed in) l. 'J l Change of Per Student (ni 3.60 Lunch In) 4.64

Nuaber of Davs Schools mi -1.72 Student s Age in Months at
Absent in Residence ini 5.21 Tiae of Test in; -.88
1982-1983 ( * j 2.30 1963 Cit izenship

Free L Reduced Grade ini -5.98
Lunch ml 2.44

Student s
Residence (n) .10

either3 -.03 Other3 9. oO Other3 -.87 Other3 7.00 Other3 12.70

Totai 51.21 Total 50.34 Totai 66.35 Totai 48.98 Total11 20.48

3--P redu to r s forced in to  equation, but not sig m f ic a n t  at or beyond the ., 15 le v e l .
b--Equat ion was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther equat ion here s ig n i f i c a n t  at or beyond the .05 le v e l .  

I * i - - I n d i c a t e s  va r iab le  tha t  i s  la m p u la b le  by the school d i s t r i c t .

(n ) - - l r .d ic a te s  va r ia b le  tha t  is  not_ aampulab le  by the school d i s t r i c t . f .  i  
C O
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lable 52. (Continued)

Predictors Predictors £ Predictors X Predictors 7. Predictors *
for Table For Table for Table For Table For Table
2nd Grade Variance 3rd Graoe ■ariance 4th Grade Variance 5th Grade Variance bth Grade Variance

bDellinq

1983 Reading 1983 Reading 1983 Reading 1933 Reading 1983 Reading
Grade (a; 12.64 Grade m) 47.79 Grade ml 29.58 Grade Is; 4b.72 Grade (a) 25.23

Father s Percentage of Student s Student s Nuaber of Parents
Status In) 11.4t Pools Lost Per Residence ini 19.04 Residence ini b. 05 Eaployed m i 1.32

Library Open Student (»> 2.30 Sex In) 7.56 Nuaber of Parents Father s
l i f te r  School 1983 Citwensnip Nuaber of Parents finsent mi /  • J  -J Status In) 1.55
Per Student (si C T -. 

U ■ J i . Grade iai -. 13 Eaployed (ni 1.93 Nuaber of Parents Free 4 Reduced
Sex mi 1.97 Free i  Reduced Eaployed (n) -.81 Lunch ml 2.34
Nusber of Days Luncn in; -.03 Father's
Absent in Eaergency Status mi .23
1982-1983 («) 1.19 Telephone mi -.71 Magazine

Gifted Subscriptions
Prograa (a) 5.72 Per Student la) 2. 4b

1963 Citicensnip Free 5 Reduced
Grade ia) -.47 Lunch (n) -1.2b

Change of Change of
Schools m; -2.21 Schools in) -1.S4

Encyclopedia Sets
Per Student lal 7.75

Other3 -2.59 Otner3 5.41 Other3 1.34 Other3 7.35 Other3 -.03

Total 4b.la Total 54. a3 Total 59.4; Total c»7.13 Total*3 30.41

“ - -Predic tors forced in to  equation, nut not s ig n i f ica n t  at or beyond the .15 level.
^--Equation was not s t a t i s t i c a l l y  s ig n i f ic a n t ;  a l l  otner equation were s ig n i f ic a n t  at Gr beyond the .05 level.

(a)--Ind icates variable  that is  aampulable by the school d i s t r i c t ,  
in ) - - 1ndicates variab le  that is  rnrt aampulable by the school d i s t r i c t .
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To c a p s u l i z e ,  the stepwise and forced ent ry  m u l t i p l e  regression  

analyses of student  achievement (Table 5 2 ) ,  as measured by academic 

achievement t e s t  scores,  in the Washoe County School D i s t r i c t  revealed  

t ha t  cons iderable  d i v e r s i t y  ex i s t ed between grade l e v e l s  wi th respect  

to understanding e lementary student  success d i f f e r e n c e s .  That i s ,  the 

r e s u l t s  on a l l  ten measures were indeed d i f f e r e n t ,  and of t en markedly 

so, f or  each grade l e v e l .  Genera l l y  speaking,  the achievement models 

by grade l e v e l  accounted f o r  considerably  more of the t o t a l  var iance  

than did the popul a t i on  models.  Indeed,  the models were p a r t i c u l a r l y  

more p r e d i c t i v e ,  o v e r a l l ,  in the four t h  and f i f t h  grades.

In cont r as t  to the populat ion models of achievemeat ,  previous  

grades were not always the best p r e d i c t o r .  In a number of models 

other  v a r i a b l e s  accounted f or  a g r e a t e r  percentage of the t o t a l  

var i ance .  Moreover,  a number of v a r i a b l e s  also expla ined near ly  as 

much var iance as previous grades,  which meant those f a c t or s  were 

near l y  equa l l y  impor tant  to exp l a i n i ng  academic achievement as was 

previous achievement .  No other  v a r i a b l e ,  however,  was found to be as 

consist  a p r e d i c t o r  across the grade l ev e l s ;  indeed,  most v a r i a b l e s  

seldom entered i n t o  more than t hree  d i f f e r e n t  grade l eve l  models.

Washoe County School D i s t r i c t  Indian Student  Achievement by Grade Level

The r e s u l t s  of the stepwise and forced ent ry  m u l t i p l e  regression  

analyses for  Indian students by grade l e v e l  in the Washoe County 

School D i s t r i c t  are discussed in Appendix K and t e c h n i c a l l y  repor ted  

in Tables K- l  through K-5 (Appendix K) , whi l e  they are comparat ively  

summarized in Table 53.  Un l i ke  most previous r e s u l t s  where the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Table 53. P red ic tors  of Acadeaic Achievement by Grade Level fo r  Indian Students

P red ic to rs I P red ic to rs I P red ic to rs Z P re d ic to rs Z P red ic to rs I
For Table For Table For Table For Table For Table
2nd 6rade Variance 3rd Grade Variance 4th Grade Variance 5th 6rade Variance 6th Grade Variance

Nord Studv S k i l l s

1983 C i t iz e n s h ip F a th e r 's 1983 Reading 1983 Reading 1983 Readino
Grade (a) 20.28 Status in) 15.79 6rade in) 61.35 Grade (a) 21.18 Grade In) 22.84

Change of 1983 Reading Fa the r 's Fa the r 's Free & Reduced
Schools tn) 2.65 Grade (a) 13.29 Status In) .67 Status In) 16.87 Lunch (n) 10.41

Eaergency Sex (n) .01 Magazine Nuaber of Days
Telephone (a) 3.67 Subscr ip t ions Absent in

Per Student (a) 7.19 1982-1983 (a) 8.62
Free & Reduced

Lunch In) £>.48
Other3 19.03 Other3 25.81 Other3 3.70 Other3 2.49 Other3 9.65

Tota l^ 42.23 Total 58.56 Total 65.73 Total 54.21 Total 51.52

a—P re d ic to rs  forced in t o  equat ion , but not s i g n i f i c a n t  at or beyond the .15 le v e l .
b—Equation was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther equation were s ig n i f i c a n t  a t or beyond the .05 le v e l ,  

(a )— Ind ica tes  v a r ia b le  th a t  i s  aam pu lab le  by the school d i s t r i c t .
( n ) - - In d ic a te s  v a r ia b le  th a t  i s  ncrt aam pu lab le  by the school d i s t r i c t .

otvO
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Table 53. (Continued)

P red ic to rs
For
2nd Grade

I

Table
Variance

P re d ic to rs  I  
For Table 
3rd Grade Variance

P red ic to rs
For
4th Grade

I

Table
Variance

P re d ic to rs
For
5th Grade

I

Table
Variance

Pred ic to rs  X 
For Table 
6th Grade Variance

Reading Comprehension

1983 Reading 1983 Reading 19B3 Reading 1983 Reading 1983 Reading
Grade (si 19.13 Grade (a) 19.73 Grade (a) 38.53 Grade (a) 23.86 Grade (a) 49.16

Cost of Schocl Nuaber o f Days Magazine Hoce Phone Hoae Phone
Per Student (a) 10.05 Absent in S ubscr ip t ions L is te d  (n) 2.27 L is te d  In) 6.08

1982-1983 (a) 14.03 Per Student (a! 19.29 Encyclopedia Sets Encyclopedia Sets
Nuaber of Parents Per Student (a) 5.64 Per Student (a) 5.92

Absent (n) 7.98 Nuaber of Parents
Age in  Months at Absent (n) - .61

Tiae of Test (n) 6.93 Sex (n) 2.52
Other3 14.60 Other3 16.58 Other3 7.80 Other3 17.89 Other3 10.17

Total*1 43.7B Total 65.30 Total 65.62 Total 49.66 Total 73.24

a— P red ic to rs  forced in t o  equat ion , but not s i g n i f i c a n t  at or beyond the .15 le v e l .
k— Equation was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther equation were s ig n i f i c a n t  a t or beyond the .05 le v e l .  

In )— Ind ica tes  v a r ia b le  th a t  i s  aam pu lab le  by the school d i s t r i c t .
In) — Ind ica tes  v a r ia b le  th a t  i s  n o t  san ipu lab le  by the school d i s t r i c t .
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Table 53. (Continued)

Pred ic to rs  I  

Far Table 
2nd Grade Variance

P re d ic to rs
For
3rd Grade

I

Table
Variance

P re d ic to rs  1 

For Table 
4th Grade Variance

P re d ic to rs
For
5th Grade

I

Table
Variance

P red ic to rs
For
6th Grade

I

Table
Variance

Readinq Test Total

1963 Reading Nusber of Days 1983 Reading 1983 Reading 1983 Reading
Grade (a) 19.74 Absent in Grade (a) 66.25 Grade (a) 35.14 Grade (a) 53.72

Aqe in Months at 1982-1983 Is) 23.76 Acreage Per Father s Hoae Phone
Tiae of Test (n) 10.88 1983 Reading Student (s) 7.27 Status (n) 8.05 L is ted  (n) 3.21

Nuaber of Days Grade (s) 19.67 Age in  Months at Percentage of
Absent in Esergency Tine of Test (n) 4.81 Books Lost Per
1982-1983 (s) 4.50 Telephone (a) 7.87 Student (o) 5.04

Free i  Reduced Encyclopedia Sets
Lunch (n) 2.95 Per Student (a) 3.05

O the r8 12.75 Other3 9.36 Other3 - .2 2 Other3 11.38 Other3 7.85

T o ta l0 47.87 Total 63.61 Total 78.11 Total 62.66 Total 64.78

a—P re d ic to rs  forced in to  equat ion , but not s i g n i f i c a n t  at or beyond the .15 le v e l .
b— Equation was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther equation were s ig n i f i c a n t  a t or beyond the .05 le v e l .  

(*) — Ind ica tes  v a r ia b le  th a t  i s  san ipu lab le  by the school d i s t r i c t .
(ni — Ind ica tes  v a r ia b le  th a t  i s  n o !  san ipu lab le  by the school d i s t r i c t .

-O
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Table 53. (Continued)

P red ic to rs 1 P red ic to rs I P red ic to rs I P red ic to rs I P re d ic to rs I

For Table For Table For Table For Table For Table
2nd 6rade Variance 3rd tirade Vanance 4th tirade Variance 5th Grade Variance 6th Grade Variance

Vocabulary Knowledge

1985 Reading Encyclopedia Sets Magazine 1983 Reading 1983 Reading
tirade ( t ) 36.74 Per Student (a) 21.34 Subscr ip t ions tirade (a) 22.54 tirade is) 21.43

Cost of School Per Student la) 30.92 Sex (n) 4.91 Free 4 Reduced
Per Student la) 11.93 1983 Reading Lunch (n) 13.73

Free 4 Reduced tirade (si 25.96 Sex In) 5.46
Lunch (n) 7.85 Free I  Reduced 6 i f t e d

Lunch in) 4.67 Prograa (c) 13.50
1983 C i t izensh ip
tirade (si -2 .58

L ib ra ry  Open
A f te r  School
Per Student (■) 7.85

Nusber of Parents
Absent In) 5.36

Other3 6.83 Other3 10.00 Other3 1.99 Other3 9.57 Other3 - .6 0

Total*3 43.57 Total*3 51.12 Total 74.17 Total*3 37.02 Total 53.52

a—P re d ic to rs  forced in to  equation , but not s i g n i f i c a n t  at or beyond the .15 le v e l .
b— Equation was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther  equation were s ig n i f i c a n t  at or beyond the .05 le v e l .  

( s ) - - ln d ic a te s  v a r ia b le  tha t  i s  san ipu lab le  by the school d i s t r i c t .
(n) — Ind ica tes  v a r ia b le  tha t  i s  not san ipu lab le  by the school d i s t r i c t .
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Table 53. (Continued)

P red ic to rs I P red ic to rs  I P re d ic to rs  % P re d ic to rs 7 P red ic to rs I

For Table For Table For Table For Table For Table
2nd Grade Variance 3rd Grade Variance 4th Grade Variance 5th Grade Variance 6th Grade Variance

L is te n in g  Coaprehension

1983 Reading Encyclopedia Sets 1983 Reading 1983 Reading 1983 Reading
Grade (s) 32.47 Per Student (a) 13.40 Grade (a! 22.53 Grade (s i 13.97 Grade (a) 16.20

Number of Parents Nuaber of Parents Free b Reduced Sex (n) 3.48 Sex In) 8.79
Absent (n) 3.57 Eaployed (n) 4.03 Lunch (ni 11.94 Percentage of

Age in  Months at Books Lost Per
Tise of Test (n) 2.47 Student (a) 13.52

Magazine F a the r 's
S ubscr ip t ions Status (n) 4.53
Per Student (s) 14.94 Age in  Months at

Tise of Test (n) 8.36
G if ted
Progras (s) 10.38

Nuaber of Days
Absent in
1982-1933 (a) -4 .67

0 th e ra 15.46 Other3 14.92 Other3 12.43 Other3 12.93 Other3 2.34

Tota l^ 51.50 T o ta lb 32.35 Total 64.31 Total* ’ 30 .3B Total 59.45

a— P re d ic to rs  fo rced in to  equat ion , but not s i g n i f i c a n t  at or beyond the .15 le v e l .
^ - -Equat ion  was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther  equation were s i g n i f i c a n t  a t  o r beyond the .05 le v e l ,  

(a) — Ind ica tes  v a r ia b le  tha t  i s  san ipu lab le  by the school d i s t r i c t .
( n ) - - In d ic a te s  v a r ia b le  tha t  i s  not_ san ipu lab le  by the school d i s t r i c t .

C.'J-O
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Table 53. (Continued)

P re d ic to rs 2 P re d ic to rs  7. P red ic to rs I P red ic to rs 1 P red ic to rs I

For Table For Table For Table For Table For Table
2nd Grade Variance 3rd Grade Variance 4th Grade Variance 5th Grade Variance 6th Grade Variance

A ud ito ry  Test Total

1983 Reading Encyclopedia Sets Magazine 1983 Reading 1983 Reading
Grade (a) 37.18 Per Student (a) 19.33 Subscr ip t ions 6rade (a) 27.13 Grade (a) 20.16

Nuaber of Parents Per Student (a) 29.14 Sex (n) 5.25 Free & Reduced
Eaployed (n) 3.56 1983 Reading Lunch (n) 8.66

Grade (a) 25.40 Sex (n) 8.49
Free !< Reduced G if ted

Lunch (n) 8.75 Prograa (a) 16.94
Age in  Months at

Tiae of Test (n ) 8.30
Other3 5.71 Other3 13.80 Other3 2.29 Other3 6.90 Other3 3.19

Total*1 42.89 Total*1 36.69 Total 73.88 Total*1 39.28 Total 57.44

3- -P re d ic to rs  forced in t o  equation , but not s i g n i f i c a n t  at or beyond the .15 le v e l .
b— Equation was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther equation were s ig n i f i c a n t  at or beyond the .05 le v e l .  

Id ) — Ind ica tes  va r ia b le  tha t  i s  san ipu lab le  by the school d i s t r i c t .
(n) — Ind ica tes  v a r ia b le  th a t  i s  not_ san ipu lab le  by the school d i s t r i c t .

3
9
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Table 53. (Continued)

Pred ic to rs
For
2nd Grade

1

Table
Variance

Pred ic to rs
For
3rd Grade

I

Table
Variance

P red ic to rs  I  

For Table 
4th Grade Variance

P re d ic to rs
For
5th Grade V.

I

Table
anance

P re d ic to rs  £
For Table 
6th Grade Variance

S pe l l inq

1983 Reading Nuaber of Days 1983 Reading 1983 Reading 1983 Reading
Grade (s) 17.33 Absent in Grade (a) 38.24 Grade (a) 23.25 Grade la) 33.18

Magazine 1982-1983 (a) 10.10 S tuden t 's Free 6 Reduced Number Gf Days
Subscr ip t ions G if ted Residence (n) 4.98 Lunch In) 16.47 Absent in
Per Student (si 9.74 Prograo (a) 7.85 F a the r 's Nuaber of Parents 1982-1983 (a) 11.04

S tudent 's Status In) 1.56 Employed In) 1.25 Nuaber of Parents
Residence (n) 6.49 1983 C i t iz e n s h ip Magazine Absent (n) 13.61

Grade (a) 11.32 Subscr ip t ions Nuaber of Parents
Per Student (a) 7.19 Eaployed (n) -2 .80

Fa the r 's Age in  Months at
Status (n) 4.41 Tiae of Test In) 9.90

G if ted F a th e r ’ s
Progran In) 7.30 Status In) 2.64

Other3 17.06 Other3 21.22 Other3 2.67 Other3 7.74 Other3 4.23

T o ta lb 50.62 T o ta l '1 39.17 Total 58.77 Total 67.61 Total 71.80

a—P red ic to rs  forced in to  equat ion , but not s i g n i f i c a n t  at or beyond the  .15 le v e l .
'’ —Equation was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther equation were s i g n i f i c a n t  at or beyond the  .05 le v e l .  

(») — Ind ica tes  v a r ia b le  th a t  i s  san ipu lab le  by the school d i s t r i c t .
(ni — Ind ica tes  v a r ia b le  th a t  i s  not^ san ipu lab le  by the school d i s t r i c t .
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Table 53. (Continued)

P re d ic to rs  I P re d ic to rs I P red ic to rs /« P red ic to rs 7. P red ic to rs
For Table For Table For Table For Table For Table
2nd Grade Variance 3rd Grade Variance 4th Grade Variance 5th Grade Variance 6th Grade Variance

Hath Concepts

1983 Grade Point L ib ra ry  Open 1983 Grade Point 1983 Grade Po in t 198-3 Grade Point
Average (i.) 11.66 A f te r  School Average (o) 59.26' Average (®) 33.55 Average in) C  I O f

J  i . i \ >

Per Student (fill 9.94 Hoae Phone Sex (ni 4.91 Acreage F'er
Sex (n) 2.S8 L is ted  In) 6.43 Acreage Per Student (a) 3.53

Percentage of Student (») 7.88 Age in  Months at
Books Lost Per G if ted Time of Test (n) 9.21
Student (si 3.25 Program (a) 8.87 1983 C i t iz e n sh ip

Age in Months at Grade (a) -8 .59
Time of Test In) 5.99

G if ted
Program isi) 3.38

C t h E r a 12 . 44 Other3 3.22 Other3 - .31 Other3 .85 Other3 3.07

Total ^ i ;4 .10 Total*3 16.04 Tota l 78.02 Total 56.06 Total 58.45

a— P red ic to rs  forced in t o  equat ion , but not s i g n i f i c a n t  at Dr beyond the .15 le v e l .
b— Equation was not s t a t i s t i c a l l y  s i g n i f i c a n t ;  a l l  o ther equation were s i g n i f i c a n t  at or beyond the .05 le v e l .  

! * )  — ind ica tes  va r ia b le  th a t  i s  mampulable by the school d i s t r i c t .
( n ) - - In d ic a te s  v a r ia b le  th a t  i s  not_ isampulabie by the school d i s t r i c t .

00
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Table 53. (Continued)

Predictors I Predictors I Predictors 7. Predictors I Predictors X
For Table For Table For Table For Table For Table
2nd 6rade Variance 3rd Grade Variance 4th Grade Variance 5th Grade Variance 6th Grade Variance

Hath Test Total

1983 Grade Point Library Open 1983 Grade Point 1983 Grade Point 1983 Grade Point
Average is) 22.18 After School Average (nil 52.13 Average is) 42.47 Average (a) 49.39

Percentage of Per Student la) 10.68 Percentage of Acreage Per
Books Lost Per Books Lost Per Student Is) 10.65
Student (s) 11.11 Student (a) 2.16

Age in Months at
Tiae of Test (n) 4.37

Other3 .46 Other3 4.56 Other3 4.81 Other3 5.61 Other3 5.48

Total^ 33.75 Total 15.24 Total 63.47 Total 58.93 Total 54.87

a—Predictors forced into equation, but not significant at or beyond the .15 level.
b—Equation was not s ta tis tica lly  significant; a ll other equation were significant at or beyond the .05 level. 

(#)--Indicates variable that is sanipulable by the school d is tr ic t.
(n)--Indicates variable that is ncrt sanipulable by the school d is tr ic t.



R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

Table 53. (Continued)

Predictors X Predictors X Predictors X Predictors X Predictors X
For Table For Table For Table For Table For Tabl e
2nd Grade Variance 3rd Grade Variance 4th Grade Variance 5th Grade Variance 6th Grade Variance

Science Knowledqe

Age in Months at Gifted 1983 Grade Point 1983 Grade Paint 1983 Grade Point
Tiae of Test (n) 4.89 Prograa (a) 10.73 Average (s) 37.12 Average (a) 20.66 Average (a) 26.5b

Hcae Phone Age in Months at Acreage Per Percentage of
Listed (n) 5.87 Tuse of Test (n) 9.10 Student (a! 3.66 Books Lost Per

Acreage Per Sex (n) 3.91 Student (a) 14.00
Student (a) 5.62 Age in Months at

Hose Phone Tise of Test (n) 8.42
Listed In) 4.01

1983 Citizenship
Grade (a) -.65

Other4 15.5b Other3 7. fc4 Other3 4.30 Other3 3.24 Other3 2.73

Totalb 26.32 Total^ 18.37 Total 59.50 Total 36.47 Total 51.71

3—Predictors forced into equation, but not significant at or beyond the .15 level.
b—Equation was not s ta tis tica lly  significant; a ll other equation were significant at or beyond the .05 level, 

(a) —Indicates variable that is aanipulable by the school d is tr ic t.
In) —Indicates variable that is not̂  sanipulable by the school d is tr ic t.
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equat ions had been s t a t i s t i c a l l y  s i g n i f i c a n t  (except  for  the two s i x t h  

grade equat ions noted above) ,  a l a rge  number of the grade l eve l  models 

f o r  Indian students were not s t a t i s t i c a l l y  s i g n i f i c a n t  at or beyond 

the .05 l e v e l .  S p e c i f i c a l l y ,  none of the r e s u l t s  for  the second grade  

Indian st udent s ,  the vocabulary knowledge,  l i s t e n i n g  comprehension,  

aud i t o r y  t e s t  t o t a l ,  math concepts,  math t e s t  t o t a l ,  and science  

knowledge models f or  the t h i r d  grade Indian s t udent s ,  and the  

vocabulary knowledge,  l i s t e n i n g  comprehension,  and audi t ory  t e s t  t o t a l  

models f o r  the f i f t h  grade Indian students were not s t a t i s t i c a l l y  

s i g n i f i c a n t .  The f a i l u r e  to obta in s t a t i s t i c a l  s i g n i f i c a n c e  for  the  

second and t h i r d  grade models was probably due to the smal l  sample 

s i zes  involved wi th these groups of students and r e s u l t i n g  loss of 

degrees of freedom. Regardless of why s t a t i s t i c a l  s i g n i f i c a n c e  was 

not achieved,  the r e s u l t s  were s t i l l  of subst ant i ve  i n t e r e s t .

In b r i e f ,  the stepwise and forced ent ry  m u l t i p l e  regression  

analyses of Indian student  achievement ,  as measured by academic 

achievement t e s t  scores,  in the Washoe County School D i s t r i c t  

demonstrated that  considerable  d i v e r s i t y  ex i s t ed  between grades wi th  

respect  to under standing or p r e d i c t i ng  such achievement.  That i s ,  the  

r e s u l t s  showed that  d i f f e r e n t  antecedent  v a r i a b l es  were p r e d i c t i v e  of 

academic achievement for  each grade l e v e l ,  and that  grade l eve l  models 

of achievement were d i f f e r e n t  from the models for  a l l  Indian  

students.  Genera l l y  speaking,  the Indian grade l eve l  models accounted 

f o r  considerably  more var iance than the Indian models,  and they of ten  

incorporated fewer p r e d i c t or s .  However,  no c l ear  pat t erns  were
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d i s c e r n i b l e ,  other  than the observat ion t ha t  the f our th  grade models 

usua l l y  accounted f o r  more var i ance than the models at other  grades.

In comparison to both the populat ion and Indian models of academic 

achievement ,  previous grades were not always p r e d i c t i v e  of such 

achievement at  a l l  grade l e v e l s .  Indeed,  grades were s t a t i s t i c a l l y  

p r e d i c t i v e  in the t h i r d  grade only for  word study s k i l l s ,  reading  

comprehension,  and reading t e s t  t o t a l  achievement .  Moreover,  in many 

of the grade l eve l  models,  f a c t o r s  other  than previous grades ware 

almost as expl anat ory  of achievement as previous grades;  whereas in 

the aggregate populat ion and Indian models,  previous grades were 

always the best p r e d i c t o r .

Comparison of Populat ion and Indian Models of 

Achievement by Grade Level

Once the analyses of academic achievement by grade l evel  had teer  

completed,  i t  remained to compare the populat ion and Indian grade 

l eve l  r e s u l t s  for  s i m i l a r i t i e s  in s t r u c t u r e , a c c o u n t a b i l i t y ,  and 

m a n i p u 1 a l i v e n e s a . That i s ,  e x a m i n a 11  o n of the r s s u 1 1 s by grade ,  e v e  i 

has thus f a r  demonstrated t hat  t here  were d i f f e r e n c e s  f or  both the 

populat ion and the Indian students wi th respect  to understanding  

academic achi evement by grade l e v e l .  The quest ion now was whe ther  the 

populat ion and Indian models of achievement at  a p a r t i c u l a r  grade  

1 avel were comparatively similar or different in terms of t heir 

o v e r a l 1 s t r u c t u r e ,  t h e i r  a b i l i t y  to account f o r  var i ance in 

a c h i e v e m e n t ,  and t h e i r  o v e r a l l  s u s c e p t i b i l i t y  t o  m a n i p u l a t i o n  by t h e  

school system.
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Comparison of second grade models. Table 54 comparat ively  

presents the populat ion and Indian r e s u l t s  of the stepwise and forced  

ent ry  regression analyses Tor second grade academic achievement in th 

Washoe County School D i s t r i c t .  Whi le both the populat ion and Indian  

models g e ner a l l y  accounted Tor the same amounts of var i ance ,  and 

previous grades were usua l l y  an antecedent  f or  both groups,  that  was 

about a l l  the s i m i l a r i t i e s  t ha t  ex i s t ed  between them.

F i r s t  o-f a l l ,  a l l  the Indian models were,  g en e r a l l y ,  s t a t i s t i c a l !  

n o n s i g n i f i c a n t .  Second, wi th regards to s p e c i f i c  models,  few 

pr e d i c t o r s  were common to both the populat ion and Indian models.  

However,  the percentage of var i ance accounted for  was usua l l y  qu i t e  

d i f f e r e n t .  For example,  in the word study s k i l l s  model, the 1953 

c i t i z e n s h i p  grade explained only 3 of the populat ion t o t a l  var i ance ,  

but accounted for  2 0 '/. tor almost t hree  t imes as much) of the t o t a l  

var iance f o r  Indian students.

A d d i t i o n a l l y ,  in a l l  but one of the cases the d i r e c t i o n  of the 

r e l a t i o n s h i p  between the p r e d i c t o r  and achievement was the same for  

both the populat ion and Indian students.  The one except ion was wi th 

the c i t i z e n  ship v a r i a b l e .  I n t e r e s t i n g l y ,  the 1 983 c i t i z e n s h i p  grade 

wa5 i nv e r s e l y  r e l a t e d  ( r_ = - . 1 3 ;  to word study s k i i l s  for  tne 

popu l a t i o n ,  but p o s i t i v e l y  associated ( r_= .43)  with word study s k i l i i  

f or  Indian second grade students.  Thus good c i t i z e n s h i p  was r e l a t ed  

to higher  word study s k i l l s  for  Indian s tudents ,  but iower word study 

s k i l l s  for  the populat ion in genera l .  Otherwise,  for  both tne 

populat ion and Indian students,  not changing schools was associated
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Table 54. Percentage of Variance Contributed by Variables to the Total Model 
Variance for Second Grade Population and Indian Students

Predictors

Model 5

Word Study 
Skills

Reading
Comprehension

Reading 
Test Total

Vocabulary
Knomledae

POP IND PCP IND POP IND POP IND

Academic Achievement
1983 Reading Grade (a) 5.54 18.97 19.13 16.03 19.74 13.62 26.74
1933 Srade Point Average (ml
Number of Days Absent
in 1932-19B3 tm) 1.74 1.61 4.50 2.86

Student Evaluations
1933 Citizenship Grade (a) 2.76 20.28 .43 1.71 1.11
Sifted Program (a)

Backoround Characteristics
Age in Months at
Time of Test !n) "/ 1 0  

i . . i i . 2.32 10.8B
Change of Schools in) 3.SI 2.65 -1.05
Emergency Telephone is) 3.72
Father's Status (n) 1.56
Free & Reduced Lunch (ni 3.44 3.96
Home Phone Listed in) .37 1.35 1.13 -.86
Nuaber of Parents Absent in)
Number of Parents Employed in) 2.90 3.08
Sex in) 6.09 2.24 2.99
Student's Residence in)

School Environment and
Learmnq Contexts

Acreage Per Student (m) -1.74
Cost of School Per Student in) 10.05
Encyclopedia Sets Per Student (a) 3.56 1.70
Srade Level in)
Library Open After
School Per Student im) B.43 3.B4 12.74 13.07

Magazine Subscriptions
Per Student in)

Percentage of Books
Lost Per Student (a) 1.03 .2B

(a)—Indicates variable that is potentially mampulable by the school d is tric t, 
(nl —Indicates variable that is run lanipuiable by the school d is tric t.
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Table 54. (Continued)

Predictors

Models
Listening 

Coaorehension 
POP IND

Auditory 
Test Total 
POP IND

Spellino 
POP IND

Acadeaic Achieveaent
1983 Reading Brade (a) 8.30 32.47 11.39 37.18 12.84 17.33
1983 Grade Point Average (a)
Nuaber of Days Absent
in 1982-1983 (a) 2.37 2.30 1.19

Student Evaluations
1983 Citizenship Grade (a) -.47
Gifted Prograa (a) 5.72

Backoround Characteristics
Age in Months at
Tiae of Test (n)

Change of Schools (n) -2.21
Eaergency Telephone (a)
Father's Status (n) 11.46
Free fc Reduced Lunch (n) 2.44
Hoae Phone Listed (n) 3.55 1.01
Nuaber of Parents Absent (n) 10.84 3.57 11.98
Nuaber of Parents Employed (n) 5.02 7.29
Sex (n) 1.97
Student's Residence (n) .10

School Environaent and
Learnino Contexts

Acreage Per Student (a)
Cost of School Per Student (a)
Encyclopedia Sets Per Student (a) 7.75
Srade Level (n)
Library Open After
School Per Student (a) 18.10 14.78 5.32

Magazine Subscriptions
Per Student (a) 1.41

Percentage of Books
Lost Per Student (a)

( i i —indicates variable that is potentially nampulable by the school d is tric t. 
<n)—Indicates variable that is not sanipulable by the school d is tric t.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



408

Table 54. (Continued)

Hodels

Predictors

Hath 
Concepts 

POP IND

Hath 
Test Total 
POP IND

Science 
KnoMledoe 

POP IND

Acadeaic Achieveaent 
1983 Reading 6rade (a)
1983 Grade Point Average (a) 13.10 11.6b 21.91 22.18 17.31
Nuaber of Days Absent 
in 1982-1983 (a)

Student Evaluations 
1983 Citizenship Grade (a) 1.62 2.76 4.33
Gifted Prograa (a) 4.26 .

Backoround Characteristics 
Age in Honths at 
Tiae of Test (n) 3.60 2.60 4.89

Eaergency Telephone (a) 
Father's Status (n)
Free It Reduced Lunch In)
Hoae Phone Listed (n)
Nuaber of Parents Absent (n) 
Nuaber of Parents Eaployed (n) 
Nuaber of Transfers (n)
Sex (n)
Student's Residence (n)

School Environaent and 
Learnina Contexts 

Acreage Per Student (a) 1.16 1.15

.14 5.87

Cost of School Per Student la) 
Encyclopedia Sets Per Student (a) 
Grade Level (n)
Library Open After 
School Per Student (a) 3.69 3.41 13.77

Hagazine Subscriptions 
Per Student (a) 

Percentage of Books 
Lost Per Student (a) -.61 11.11

(■)—Indicates variable that is potentially lanipulable by the school d is tric t, 
(n)--Indicates variable that is not aanipulable by the school d is tric t.
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wi th h i gher  word study s k i l l s  achievement ; being absent more of t en and 

being younger were r e l a t e d  to higher  reading t e s t  t o t a l  scores;  having 

one or both parents absent from the home was c o r r e l a t e d  wi th higher  

l i s t e n i n g  comprehension achievement;  and being older  and having a home 

t e l ephone l i s t e d  were associated wi th higher  science achievement t e s t  

scores.

Another c l ea r  d i f f e r e n c e  was t h a t  the second grade populat ion  

models i nvolved many more v a r i a b l e s .  Four th,  the "other"  v a r i a b l e s  

forced i n t o  the equat ion by a n a l y t i c  t echniques (but which were not  

s t a t i s t i c a l l y  s i g n i f i c a n t  a t  or beyond the .15 l e v e l )  accounted for  

much less  var i ance  in the populat ion models than in the Indian  

models.  F i f t h ,  whi l e  the amount of var i ance  accounted f o r  in the 

popul a t i on  grade l eve l  models by i n d i v i d u a l  p r e d i c t or s  was of ten qu i t e  

l a r ge  ( e . g . ,  >10'/.), other  p r e d i c t or s  of ten  made f a i r l y  smal l  ( e . g . ,

37.) c o n t r i b u t i o n s .  In comparison,  most v a r i a b l e s  in the Indian models 

made moderate ( e . g . ,  37. to 107.) to l a r ge  ( e . g . ,  >107.) c o n t r i bu t i o n s  

towards e x p l a i n i n g  the t o t a l  var i ance .  L a s t l y ,  i t  was noted t ha t  

previous grades,  when a p r e d i c t o r ,  u s u a l l y  accounted f o r  more var i ance  

( o f t en  t wi ce  as much as in the popul a t i on models) in the Indian models.

With respect  to f a c t o r s  other  than previous grades,  i t  was found 

t h a t  the number of days absent ,  whether the home telephone was l i s t e d ,  

and how long the l i b r a r y  was open a f t e r  school were a l l  cons i s t ent  

p r e d i c t o r s  of the populat ion reading models.  F a t h e r ' s  s t a t u s ,  number 

of parents  absent ,  and how long the l i b r a r y  was open a f t e r  school a l l  

accounted f o r  s i z a b l e  amounts of var i ance  when they entered in to the
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second grade populat ion reading or i en t ed  models.  In con t r a s t ,  no 

antecedent  entered more than one o-f the Indian second grade reading  

or i en t ed  models,  but the 1983 c i t i z e n s h i p  grade,  s t u d e n t ' s  age, and 

cost of school a l l  made s i z a b l e  c o n t r i b u t i o n s  when they entered.  With 

regards to the math or i ent ed  models,  c i t i z e n s h i p  grades and how long 

the l i b r a r y  was open a l t e r  school entered a l l  three populat ion models,  

but no v a r i a b l e  entered in t o  a l l  t hr ee  of the Indian models.

Comparison o-f t h i r d  grade models. Table 55 presents the r esu i t s  

for  both the t h i r d  grade populat ion and Indian m u l t i p l e  regression  

analyses of academic achievement ,  as measured by standardized  

achievement t e s t s ,  in the Washoe County School D i s t r i c t .  I t  was found 

that  the only models having any s i m i l a r i t y  were the word study s k i l l s ,  

reading comprehension,  and reading t e s t  t o t a i  models of achievement,  

which were also the only Indian models t ha t  were s t a t i s t i c a l l y '  

s i g n i f i c a n t .

With regards to p r e d i c t o r s  t ha t  were par t  of both the populat ion  

and Indian t h i r d  grade models,  the 1983 reading grade entered both in 

only word study s k i l l s ,  reading comprehension,  and reading t e s t  t o t a l  

models.  Whi le for  both the populat ion and Indian students being 

younger was associated wi th higher  reading comprehension achievement,  

having more encyclopedia sets a v a i l a b l e  per student  was p o s i t i v e l y  

c o r r e l a t ed  wi th higher  l i s t e n i n g  comprehension t e s t  scores.  In 

c o n t r a s t ,  lower absenteeism,  al though s t r u c t u r a l l y  a p r e d i c t o r ,  was 

not co r r e l a t e d  (r_= .00)  wi th populat ion reading comprehension,  vet  

was r e l a t e d  (r_ = - . 3 6 )  to higher reading comprehension for  Indian
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Table 55. Percentage at Variance Contributed by Variables to the Total Model 
Variance for Third Srade Population and Indian Students

Models
Nord Study Reading Reading Vocabulary

Skills Coaprehension Test Total Knoaledqe
Predictors POP IND POP IND POP IND POP IND

Acadeaic Achieveaent
19B3 Reading Grade (a) 17.45 13.29 38.71 19.73 37.94 19.67 27.92
1983 Srade Point Average (a)
Nuaber of Days Absent
in 1982-1983 !a) .04 14.03 23.76 1.72

Student Evaluations
1983 Citizenship Srade la)
Gifted Prograa (a)

Backoround Characteristics
Age in Months at
Tiae of Test (n) S.81 4.72 6.98 5.40

Change of Schools (n)
Emergency Telephone (a) 3.67 7.87
Father's Status (n) 15.79 .82 2.40 1.77
Free h Reduced Lunch (n) 2.95 7.85
Hoae Phone Listed (n)
Nuaber of Parents Absent (n) 5.03 7.98 2.60
Nuaber of Parents Eaployed In)
Sex (n) 1.45
Student' s Residence (n) 5.15

School Environaent and
Learnina Contexts

Acreage Per Student (a) 2.26 1.49 3.10
Cost of School Per Student (a) 11.93
Encyclopedia Sets Per Student (a) 21.34
Grade Level (n)
Library Open After
School Per Student (a) 6. Is

Magazine Subscriptions
Per Student (a)

Percentage of Books
Lost Per Student (a) -.34

(■)—Indicates variable that is potentially nani pul able by the school d is tric t. 
<n)—Indicates variable that is not aampulable by the school d is tric t.
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Table 55. (Continued)

___________________ Models___________________
Listening Auditory

Coaprehension Test Total Spellino
Predictors POP IND________POP IND________ POP IND

Acadeaic Achieveaent
1983 Reading Grade la) 23.2B 2B.51 47.79
1983 Grade Point Average la)
Nuaber of Days Absent
in 1982-1983 (a) 10.10

Student Evaluations
1983 Citizenship Grade (a) -.13
Gifted Prograa (a) . 7.85

Background Characteristics 
Age in Months at 
Tiae of Test (n)

Change of Schools (n) -1.72
Eaergency Telephone (a) 3.32 -.71
Father's Status (n) 4.84 3.57
Free 4 Reduced Lunch (n) -.03
Hoae Phone Listed (n)
Nuaber of Parents Absent In)
Nuaber of Parents Eaployed In) 4.03 3.56
Sex (n) .93
Student's Residence (n)

School Environaent and 
Learning Contexts 

Acreage Per Student (a)
Cost of School Per Student (a)
Encyclopedia Sets Per Student (a) 5.66 13.40 19.33
6rade Level (n)
Library Open After
School Per Student (a) 6.13

Magazine Subscriptions 
Per Student (a)

Percentage of Books
Lost Per Student (a) 2.30

(a)—Indicates variable that is potentially aanipulable by the school d is tric t, 
(n)—Indicates variable that is not aanipulable by the school d is tric t.
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Table 55. (Continued)

Models
Hath

Concepts
Hath 

Test Total 
POP IND

Science
Knowledge

Predictors POP IND PflP IND

Acadeaic Achieveaent
1983 Reading Grade (■)
1983 Grade Point Average (a) 
Nuaber of Days Absent 
in 1982-1983 (a)

19.96 27.91 17.07

Student Evaluations 
1983 Citizenship Grade (a) 
Gifted Frograa (a) 10.75

Background Characteristics 
Age in Honths at 
Tiae of Test (n)

Change of Schools (n)
Eaergency Telephone (a)
Father's Status (n)
Free t  Reduced Lunch (n)
Hoae Phone Listed (n) 4.85 5.81
Nuaber of Parents Absent (n)
Nuaber of Parents Eaployed (n)
Sex (n) 2.88 2.B8 1.90
Student's Residence (n)

School Environaent and 
Learning Contexts 

Acreage Per Student (a) -.43
Cost of School Per Student (a)
Encyclopedia Sets Per Student (a)
Grade Level (n)
Library Open After
School Per Student (a) 9.94 10.68

Magazine Subscriptions 
Per Student (a)

Percentage of Books
Lost Per Student (a) 2.08 1.13

( a ) — Indicates variable that is potentially aanipulable by the school d is tric t, 
(n)—Indicates variable that is not aanipulable by the school d is tric t.
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st udent s .  S i m i l a r l y ,  higher  reading comprehension achievement was 

c o r r e l a t e d  (r_ = - . 2 7 )  wi th having both parents at home -for the  

popu l a t i on ,  but was associated (r_ = .28)  wi th having one or both 

parents absent -from the home t or  Indian students.  Other than t h a t ,  

the populat ion and Indian t h i r d  grade models shared no common 

p r e d i c t o r s .  Of these four  shared p r e d i c t o r s ,  both s t ud e n t ' s  age and 

number of parents absent accounted for  s i m i l a r  amounts of var i ance in 

both the populat ion and Indian models,  a l b e i t  more for  in the Indian  

models.  The number of days absent ,  however,  explained considerably  

less than 17, of the var i ance  in the populat ion model,  but 147. in the 

Indian model; and the number of encyclopedia sets explained 137. in the 

Indian model in comparison to 67. in the populat ion model.

As in the second grade models,  the "other" v a r i ab l es  forced into  

the models accounted f o r  considerably  more var i ance in the Indian  

models.  However,  of those v a r i a b l e s  t hat  accounted f or  va r i an ce ,  the 

ones ent er i ng  i n t o  the Indian models usua l l y  explained moderate (37. to 

107.) or l arge (>107.) amounts of var i ance .  In c o n t r a s t ,  no antecedent  

pr e d i c t o r  accounted for  more than 77. of the t o t a l  var i ance in the 

populat ion models.

Other than previous grades,  which entered a l l  populat ion models,  

no f a c t o r  was common to a l l  reading or math or i ent ed  models f o r  e i t h e r  

the populat ion or Indian t h i r d  grade students.  F a t h e r ' s  s ta t us  

entered i n t o  f i v e  of the populat ion reading or i ent ed models,  and home 

te lephone l i s t i n g ,  s t ud e n t ' s  sex,  and percentage of books l o s t  did,  

however,  enter  two of the populat ion math models.  In comparison,
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absenteeism and the number o-f encyclopedia sets entered three of the 

Indian reading models,  and how long the l i b r a r y  was open a f t e r  school  

per student  entered two of the Indian math models.  With respect  to 

exp l a i n i n g  the var i ance ,  s t u d e n t ' s  age and how long the l i b r a r y  was 

open a f t e r  school per student  did the best f or  the populat ion reading  

models,  and number of days absent ,  f a t h e r ' s  s t a t us ,  and number of  

encyclopedia sets  accounted f or  the most var i ance in the Indian  

reading models,  when these f a c t o r s  entered.  The l i s t i n g  of the home 

t e lephone number explained the most var i ance for  the populat ion  

models,  and p a r t i c i p a t i o n  in the g i f t e d  program and how long the 

l i b r a r y  was open a f t e r  school per student  cont r ibut ed the most to the 

Indian math or i en t ed  models,  when those antecedents entered the models.

Comparison of f our th  orade models. O v er a l l ,  the mu l t i p l e  

regression analyses r e s u l t s  f o r  four t h  grade achievement (Table 5 6 ) ,  

f o r  both the populat ion and Indian s tudents ,  were more explanatory  

than f o r  any of the other  grades.  On the average,  the reading

or i en t ed  models accounted for  59’/. and 69’/. of the t o t a l  var i ance ,  whi le

the math or i en t ed  models explained an average of 52’/. and 677. of the 

t o t a l  var i ance f o r  the populat ion and Indian students r e s p e c t i v e l y .  

Despi te t h i s ,  the models had very few s t r u c t u r a l  s i m i l a r i t i e s  beyond 

previous grades,  and even wi th t h i s ,  d i f f e r e n c e s  were c l e a r .  That i s ,

previous grades accounted f or  more of the t o t a l  var iance for  f our t h

grade Indian students than for  four t h  grade students in the Washoe 

County School D i s t r i c t  in genera l .  In p a r t i c u l a r ,  previous grades 

explained twice as much var i ance in the f our t h  grade Indian reading
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Table 56. Percentage of Variance Contributed by Variables to the Total Model 
Variance Tor Fourth 6rade Population and Indian Students

_______________________Models_______________________
Word Study Reading Reading Vocabulary

Skills Comprehension Test Total knowledge
Predictors_______________________POP IND ■ POP IND PGP IND POP IND

flcadenc Achieveaent
1983 Reading Srade (a)  43.95 61.95 15.05 38.53 31.49 66.25 21.35 25.96
1983 Srade Point Average (a)
Nuaber oT Days Absent 
in 1982-1983 (a)

Student Evaluations 
1983 Citizenship Grade (a)
Gifted Prograa (a)

Background Characteristics 
Age in Months at 
Tiae of Test (n)

Change of Schools (n)
Emergency Telephone (al 
Father's Status (n)
Free !t Reduced Lunch (n)
Hoae Phone Listed (n)
Nuaber of Parents Absent (n)
Nuaber of Parents Eaployed (n)
Sex (n)
Student's Residence (n)

School Environaent and
Learning Contexts 

Acreage Per Student (a)
Cost of School Per Student (a)
Encyclopedia Sets Per Student 
6rade Level (nl 
Library Open After 
School Per Student (a)

Magazine Subscriptions 
Per Student (a)

Percentage of Books 
Lost Per Student (a)

(a)—Indicates variable that is potentially aampulaole by the school d is tric t, 
(ni—Indicates variable that is not aanipulable by the school d is tric t.

.67

-4.47

1.64 . 01

6.59
10.16

4.11

■t. j j

10.53

4.81
5.29

7.30
7.99

21.35
13.68

1. 18

4.67

( a )

7.27

3.34

19.29

7.85

30.92

-4.70 -5.74
3.97

-2.58
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Table 56. (Continued)

Predictors

Listening 
Coaprehension 
POP IND

Models 
Auditory 

Test Total Spelling
POP IND POP IND

Acadeaic Achieveaent 
1983 Reading Grade (■)
1983 6rade Point Average (a) 
Nuaber of Days Absent 
in 1982-1983 (a)

21.29 22.53 21.51 25.40 29.58 38.24

Student Evaluations 
1983 Citizenship Grade (a) 
Gifted Prograa (a)

Background Characteristics 
Age in Konths at 
Tiate of Test (n)

Change of Schools (n)
Eaergency Telephone (a) 
Father's Status (n)
Free 6 Reduced Lunch In)
Hoae Phone Listed (n)
Nuaber of Parents Absent (n) 
Nuaber of Parents Eaployed (n) 
Sex (n)
Student's Residence (n)

-5.98
5.10

10.95
12.93

2.47

11.94

19.54
14.61

8.30

8.75
1.56

-.30
3.63
5.21

1.94
7.58

19.04 4.98

School Environaent and 
Learning Contexts 

Acreage Per Student (a)
Cost of School Per Student (a) 
Encyclopedia Sets Per Student 1 
Grade Level (n)
Library Open After 
School Per Student (a)

Magazine Subscriptions 
Per Student (a)

Percentage of Books 
Lost Per Student (a)

-2.85
3.60

11.60 14.94 29.14

(»)—Indicates variable that is potentially aanipulable by the school d is tric t, 
(n)—Indicates yariable that is not aanipulable by the school d is tric t.
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Table 56. (Continued)

Predictors

Models
Nath 

Concents 
POP IND

Math 
Test Total 
POP IND

Science 
Knowledge 

POP IND

Acadeaic Achieveaent
1983 Reading Grade (a)
1983 Grade Point Average (a) 44.07 59.28 31.83 52.13 31.70 37.12
Nuaber of Days Absent
in 1982-1983 (a)

Student Evaluations
1983 Citizenship Grade la) -6.44
Gifted Progras (a) 11.25 3.38 11.93 -.65

Backoround Characteristics
Age in Months at
Tine of Test (n) 5.99 4.37 9.10

Change of Schools (n)
Eaergency Telephone (a)
Father's Status (n)
Free 6 Reduced Lunch in)
Hoae Phone Listed <n) 6.43 4.01
Nuaber of Parents Absent In)
Nuaber of Parents Eaployed In)
Sex (n) 11.10
Student's Residence (n)

School Enviranaent and
Learnino Contexts

Acreage Per Student (a) 5.62
Cost of School Per Student (a)
Encyclopedia Sets Per Student (a)
Grade Level (n)
Library Open After
School Per Student (a)

Magazine Subscriptions
Per Student (a)

Percentage of Books
Lost Per Student (a) 2.05 3.25 8.59 2.16 5.57

(* ) - - Indicates variable that is potentially manipulable by the school d is tric t, 
in)—Indicates variable that is not eanipulable by the school d is tric t.
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comprehension and reading t e s t  t o t a l  models as in the same populat ion  

models.

Other p r e d i c t o r s  common to both the populat ion and Indian models 

were having higher  c i t i z e n s h i p  grades in the vocabulary knowledge 

models,  number of magazine s ubs c r i p t i o ns  ( i . e . ,  having -fewer 

subscr i p t i ons )  in the l i s t e n i n g  comprehension models,  s t ud e n t ' s  

residence ( i . e . ,  l i v i n g  in the Reno-Sparks urban area)  in the s p e l l i n g  

models,  p a r t i c i p a t i o n  in the g i f t e d  program in the math concepts  

models,  and having a lower percentage of books l os t  in the math 

concepts and math t e s t  t o t a l  models of f our t h  grade achievement .

The only other  p r e d i c t o r  t ha t  entered the same models f o r  both the  

populat ion and Indian students was s t u d e n t ' s  sex,  which entered both 

word study s k i l l s  models.  Unl i ke  the other  p r e d i c t o r s ,  however,  the  

d i r e c t i o n  (and s t r engt h )  of the r e l a t i o n s h i p  was qu i t e  d i f f e r e n t .

That i s ,  higher  word study s k i l l s  achievement f o r  the populat ion in 

general  was associated (r_ = . 35)  wi th the student  being female ,  but  

was not even c o r r e l a t ed  (r_ = - . 0 0 )  wi th s t u d e n t ' s  sex f or  Indian  

students.  In other  words,  s t u d e n t ' s  sex ( i . e . ,  being male) was only  

s t r u c t u r a l l y  r e l a t e d  to t h e i r  word study s k i l l s  achievement t es t  

scores when other  f a c t o r s  were held constant .

While there  were some d i f f e r e n c e s  in the amount of var i ance  these  

f a c t o r s  expla ined in the popul a t i on and Indian models,  the l a r g e s t  

d i f f e r e n c e s  were in the s p e l l i n g  model,  where s t udent ' s  residence  

accounted f or  197. of the t o t a l  populat ion var i ance but only 57. of the  

Indian var i ance ,  math concepts model,  where p a r t i c i p a t i o n  in the
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g i f t e d  program explained 117. of the populat ion and 37. of the Indian  

var iances,  and in the math t e s t  t o t a l  model where percentage of books 

l o s t  per student  accounted for  97. of the populat ion and 27. of the 

Indian var iances.

In cont rast  to second and t h i r d  grade models,  f our t h  grade models 

of academic achievement exh i b i t ed  several  p r ed i c t o r  pa t t e r n s .

Student ' s  sex was g e n e r a l l y  a moderate ( e . g . ,  3-107.) p r ed i c t o r  in six 

of the seven reading or i ent ed  populat ion models,  whi l e  change of 

schools and s t udent ' s  residence were moderate to strong ( e . g . ,  >107.) 

pr ed i c t o r s  in f i v e  of the seven reading or i ent ed populat ion models.  

Percentage of books l os t  per student  was a weal: ( e . g . ,  <37.) to 

moderate p r ed i c t o r  in a l l  three of the popula t ion,  and two of the

Indi an,  math or i ented models.  P a r t i c i p a t i o n  in the g i f t e d  program was

a strong pr ed i c t or  ( e . g . ,  >107.) in two of the popul a t i on,  but a weak 

pr ed i c t o r  ( e . g . ,  <37.) in two of the I nd i an ,  math or i ented models.  

St udent ' s  age,  on the other  hand, was a moderate to strong p r e d i c t o r  

of a l l  t h r ee ,  and home phone l i s t i n g  was a moderate p r e d i c t o r  of two 

of the t hree ,  math or i ent ed  models for  Indian students.  Number of 

magazine subscr ipt ions was a strong pr e d i c t o r  in four  of the Indian  

reading or i ented models,  whi l e  s t u den t ' s  age and p a r t i c i p a t i o n  in the 

f edera l  lunch program were each p r e d i c t i v e  of three of the Indian

reading or i ented models.  Perhaps of g r ea t es t  i n t e r e s t  was the f i nd i ng

that  p a r t i c i p a t i o n  in the g i f t e d  program was a b e t t e r  p r ed i c t or  of 

f our th grade achievement for  the populat ion than for  the Indian
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st udent s ,  because p a r t i c i p a t i o n  in the g i f t e d  program was a f a i r l y  

consi s tent  p r e d i c t o r  in the Indian models of achievement.

Comparison of f i f t h  orade models. The r e s u l t s  of the mu l t i p l e  

regression analyses Df  f i f t h  grade academic achievement are presented  

in Table 57.  Once again,  several  of the models were not found to be,  

o v e r a l l ,  s t a t i s t i c a l l y  s i g n i f i c a n t :  vocabulary knowledge,  l i s t e n i n g

comprehension, and audi t ory  t es t  t o t a l  achievement for  Indian students.

In cont rast  to a l l  models at other  grade l e v e l s ,  and a l l  other  

f i f t h  grade models,  the f i f t h  grade populat ion and Indian s p e l l i ng  

models were qu i t e  s i m i l a r .  S t r u c t u r a l l y ,  both s p e l l i ng  models 

included previous reading grade,  f a t h e r ' s  s t a t u s ,  p a r t i c i p a t i o n  in the 

f eder a l  lunch program, number of parents employed, and number of 

magazine subscr ipt ions as p r e d i c t  or s of s p e l l i n g  achievement.  The 

d i r e c t i o n  of the r e l a t i o n s h i p  between these p r ed i c t o r s  found in both 

the populat ion and Indian s p e l l i n g  models was gener a l l y  the same.

Thus, having a nat ura l  f a t h e r ,  not p a r t i c i p a t i n g  in the f edera l  lunch 

program, and having fewer magazine subscr i p t i ons  per student  were a i l  

r e l a t e d  to higher subsequent s p e l l i n g  achievement for  both the 

populat ion and Indian students.  Parenta l  employment,  however was 

d i f f e r e n t i a l l y  c o r r e l a t e d  wi th s p e l l i ng  achievement.  For the 

popu l a t i on ,  have a f a t h e r  or both parents employed was r e l a t ed  (r_ =

- . 0 4 )  to higher s p e l l i n g  t e s t  scores,  whi le  f or  the Indian students  

having a mother or n e i t h e r  parent  employed was associated (r_ = .04)  

with higher s p e l l i ng  achievement .  However,  in ne i t her  case was 

employment r e a i l y  even weakly c o r r e l a t ed  wi th spe l l i n g  achievement.
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Table 57. Percentage of Variance Contributed by Variables to the Total Model 
Variance for Fifth Grade Population and Indian Students

_______________________Model_s______________ _
Mord Study Reading Reading Vocabulary

Skills Coaprehension Test Total Knowledge
Predictors POP IND POP IND POP IND POP IND

ftcadeaic Achievement 
1983 Reading Grade (■)
1983 Grade Point Average (■!
Nuaber of Days Absent 
in 1982-1983 (a)

37.08 21.18 50.23 23.23 49.42 35.14 38.13 22.54

3.28 4.71

Student Evaluations 
1983 Citizenship Grade (a)
Sifted Prograa (a) -2.94

Background Characteristics 
Age in Months at

2.39

4.63

1.64

-.27 4.91
Student's Residence (n)

Tiae of Test (n) -1.88 -2.88
Eaergency Telephone (a)
Father's Status (n) 3.14 16.87 1.37 8.05
Free & Reduced Lunch In) 6.48
Hoae Phone Listed (n) 2.27
Nuaber of Parents Absent (n)
Nuaber of Parents Eaployed (n) 1.44 .83
Nuaber of Transfers (n)
Sex (n)

School Environaent and 
Learning Contexts

Acreage Per Student (a) 16.17
Cost of School Per Student (a) 10.88 7.59
Encyclopedia Sets Per Student (a) 5.64 3.05
Grade Level (n)
Library Open After 
School Per Student (a)

Magazine Subscriptions
Per Student (a) 7.19 1.99

Percentage of Books
Lost Per Student (a) 5.04

(•>—Indicates variable that is potentially aanipulable by the school d is tric t, 
(n)—Indicates variable that is not aanipulable by the school d is tric t.
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Table 57. (Continued)

Predictors

flooeis
Listening

Coaprehension
Auditory

Test Total Spellino
POP IND POP IND POP IND

Acadeaic Achieveaent
1983 Reading Grade is; 29.36 13.97 8.81 27.13 46.72 23.13
1933 Grade Point Average (a)
Nuaber of Days Absent
in 1932-1983 is)

Student Evaluations
1983 Citizenship Grade (ai
Gifted Progra# (si -3.27 7.30

Backoraund Characteristics
Age in Months at
Tiae of Test (ni -1.34 - . a s

Change of Schools in; 4.13 -1.64
Eaergency Telephone (s) - . 0 6
Father's Status (n) * t- j 4.41
Free a Reouceo Lunch (n; 7.31 4.64 -1.26 16.47
Hose Phone Listed in;
Nuaber of Parents Absent (n) 7.53
Nuaber of Parents Eaoloyed (n) 4.95 1.81 -.31 1.25
Sex in) 3 . 4 8 C r j -

J .  i . J

Student's Residence (n) 10.98 6.37 6.05

School Environaent and
Learmno Contexts

Acreage Per Student (a)
Cost of School Per Student (a)
Encyclopedia Sets Per Student (a)
Grade Level (n)
Library Open After
School Per Student (a) 21.23

Magazine Subscriptions
Per Student (a) 1.47 2.46 7.19

Percentage of Books
Lost Per Student (a) 6.05

(a)—Indicates variable that is potentially aanipulable by the school d is tric t.
in) —Indicates variable that is not aanipulable cv the school d is tric t.
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Predictors

Models
Math 

Concepts 
POP IND

Math 
Test Total 
POP IND

Science 
Knowledge 

POP IND

Acadeaic Achievement
1983 Reading Grade (a)
1933 Grade Point Average (a) o6.49 oo.Oj 40.33 42.47 29.11 20.66
Nuaber of Days Absent
in 1982-1983 (a)

Student Evaluations
1983 Citizenship Grade i«) 7.88 10.68 lb .46
Gifted Program (a) 8.87

Background Characteristics
Age in Months at
Tiae of Test in) 1.57

Change of Schools (n)
Energency Telephone (a)
Father's Status in)
Free k Reduced Lunch in)
Home Phone Listed in) -3.97
Nuaber of Parents Absent (m
Nuaber of Parents Employed In)
Sex in) 1.21 4.91 1.06 3.91
Student’s Residence (n)

School Environaent and
Learning Contexts

Acreage Per Student t») 7.88 10.83 21.54 8.66
Cost of School Per Student (a)
Encyclopedia Sets Per Student (si
Grade Level (n)
Library Open After
School Per Student (a) -3.12 -5.63

Magazine Subscriptions
Per Student (a)

Percentage of Books
Lost Per Student (a)

(•)—Indicates variable that is potentially aanipulable bv the school d is tric t, 
(n)--Indicates variable that is not aanipulable by the scnool d is tric t.
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The only s t r u c t u r a l  d i f f e r e n c e s  were t ha t  the populat ion s p e l l i n g  

model also had s t ud e n t ' s  residence and number of parents  absent as 

p r e d i c t o r s ,  whi l e  the Indian s p e l l i n g  model had p a r t i c i p a t i o n  in the  

g i f t e d  program as a p r e d i c t o r .

With respect  to the amount of var i ance accounted f or  in f i f t h  

grade s p e l l i n g  achievement ,  the two were d i f f e r e n t  in a number of 

ways, even though the "other"  v a r i ab l es  forced i n t o  the models 

accounted for  8 ’/. of the var i ance in both,  and t h a t ,  o v e r a l l ,  both 

models accounted f or  a l i t t l e  over 67’/. of the t o t a l  var i ance in 

s p e l l i n g  achievement.  The two g r ea t es t  d i f f e r e n c e s  were wi th respect  

to the 1983 reading grade,  which accounted f o r  477. of the populat ion  

var i ance ,  but only 237. of the Indian student  var i ance .  Secondly,  

p a r t i c i p a t i o n  in the f eder a l  lunch program was a suppressor (-17.) in 

the populat ion model,  but explained over 167. of the t o t a l  var i ance  in 

the Indian model of f i f t h  grade s p e l l i n g  achievement .

Other s t r u c t u r a l  s i m i l a r i t i e s ,  besides a l l  models having previous  

grades as a p r ed i c t o r  (and those discussed f o r  s p e l l i n g ) ,  included  

having a na t ura l  f a t he r  as being r e l a t e d  to higher  word study s k i l l s  

and reading t es t  t o t a l  t e s t  scores,  being male as associated wi th  

higher  math concepts and science knowledge scores,  and a t t ending  

schools wi th less acreage per student  as being associated wi th higher  

science knowledge t e s t  scores.  However,  wi th respect  to s t u den t ' s  

sex,  d i f f e r e n c e s  in pa t t e r n  did occur.  Whi le males had higher  math 

concepts and science achievement t e s t  scores among both the populat ion  

and Indian s t udent s ,  females (r_ = .02)  among the populat ion students
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and males (r_ = - . 1 8 )  among the Indian students had higher  scores in 

vocabulary knowledge.

With regards to the amount of var i ance  expla ined in the two 

models,  however,  t her e  ex i s t ed  considerable  d i f f e r e n c e s .  There were,  

as w e l l ,  considerably  more p r e d i c t o r s  in the populat ion models,  but  

the ent er i ng  p r e d i c t o r s  tended to account for  more var i ance  in the  

Indian models.  For example,  previous grades accounted f o r  more 

var iance in a l l  the populat ion models except  f or  au d i t o r y  t e s t  t o t a l ,  

math concepts,  and math t e s t  t o t a l .  Moreover,  the sample s i zes  were 

ext remely reduced f or  the analyses by grade l e v e l ,  which adversely  

a f f e c t e d  the degrees of freedom in the m u l t i p l e  regression analyses.

In looking for  pa t t e r ns  in the p r e d i c t o r s ,  no v a r i a b l e  entered a l l  

seven reading or i ent ed  models,  other  than the 1983 reading grade.  The 

number of parents employed entered the l a r g e s t  number, being a 

pr e d i c t o r  in six of the populat ion reading o r i en t ed  models.  In 

c o n t r a s t ,  the most cons i s t ent  p r e d i c t o r s  across f i f t h  grade Indian  

reading or i ent ed  models were sex and f a t h e r ' s  s t a t u s ,  both of which 

entered i n t o  three  of the reading o r i en t ed  models.  In terms of 

a c c o u n t a b i l i t y  across models,  res idence ,  acreage,  school costs ,  and 

how long the l i b r a r y  was open a f t e r  school made the most cons i s t ent  

co n t r i bu t i on s  when they entered the populat ion models.  For the Indian  

student s ,  f a t h e r ' s  s t a t us ,  p a r t i c i p a t i o n  in the f eder a l  lunch program,  

the g i f t e d  program, and the number of magazine s ubscr i p t i ons  per 

student  cont r i bu t ed  best when they entered i n t o  the f i f t h  grade 

reading or i ent ed  models.
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For math or i ented models,  the 1983 c i t i z e n s h i p  grade a l l  three  of 

the popul a t i on  models,  whi l e  sex ( i . e . ,  being male was associated wi th  

higher  achievement)  and l i b r a r y  hours a f t e r  school per student  were 

inc luded in two of the popul a t i on math o r i en t ed  models.  In c o n t r a s t ,  

acreage entered i n t o  a l l  t h ree  of the Indian f i f t h  grade math or i ented  

models,  whi l e  sex ( i . e . ,  being male was associated wi th higher  

achievement)  entered i n t o  two of the math models.  Al though 

c i t i z e n s h i p  and acreage accounted for  the most var i ance  in the math 

or i e n t e d  cons i derabl e  d i f f e r e n c e s .  There were,  as w e l l ,  cons iderably  

more p r e d i c t o r s  in the populat ion models,  but the e n t e r i ng  p r e d i c t o r s  

tended to account for  more var i ance  in the Indian models.  For 

example,  previous grades accounted f o r  more var i ance in a l l  the 

popul a t i on  models,  except  for  a ud i t o r y  t e s t  t o t a l ,  math concepts,  and 

math t e s t  t o t a l .  Moreover,  the sample s i zes  were ext remely  reduced 

f or  the analyses by grade l e v e l ,  which adverse ly  a f f ec t ed  the degrees 

of f reedom.

These r e s u l t s  presented severa l  i n t e r e s t i n g  p a t t e r n s .  F i r s t ,  even 

though school acreage was not p r e d i c t i v e  in the (aggregate)  Indian  

models of math and science achievement ,  i t  was p r e d i c t i v e  of f i f t h  

grade achievement  for  Indian s tudents .  Second, when school acreage  

was p r e d i c t i v e  of f i f t h  grade achievement ( i . e . ,  in the science  

model ) ,  t h i s  f a c t o r  accounted f or  almost  two and one ha l f  t imes as 

much var i ance  as i t  did in the popul a t i on model.  T h i r d ,  s t u de n t ' s  sex 

was found to be important  in p r e d i c t i n g  academic achievement ,  but 

p a r t i c u l a r l y  f or  Indian s tudents .  That i s ,  s t ud e n t ' s  sex was
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i n v e r s e l y  associated wi th ,  and p r e d i c t i v e  a t ,  vocabulary knowledge (r_

= - . 1 7 ) ,  l i s t e n i n g  comprehension ( r_ = - . 1 5 ) ,  audi t ory  t e s t  t o t a l  i r_ = 

- . 2 0 ) ,  math concepts (r_ = - . 2 0 ) ,  and science knowledge (r_ = - . 1 3 )  

achievement .  This meant t h a t ,  -for Indian s tudents,  being male was 

associated wi t h ,  and p r e d i c t i v e  o f , higher  achievement.  Fourth,  

c i t i z e n s h i p  grades,  or the s t u d e n t ' s  classroom behavior  as 

s u b j e c t i v e l y  evaluated by the t eacher ,  was a f a i r l y  strong pred i c t or  

( e . g . ,  >107.) of math or i ent ed achi evement - - par t i  cul ar l  y for  science  

knowledge ach i evement - - f c r  f i f t h  grade students in the Washoe County 

School D i s t r i c t  in genera l ,  but not for  f i f t h  grade Indian students.  

L a s t l y ,  i t  was observed that  how iong the l i b r a r y  was open a f t e r  

school acted as a suppressor v a r i a b l e  in the f i f t h  grade populat ion  

math t e s t  t o t a l  and science knowledge achievement models. in sum, 

except  f or  s t u d e n t s  sex,  f i f t h  grade math and science achievement  

ware found to be subject  to considerable  school system manipulat ion.

Comparison of s i x t h  q r a d e models. The r e s u l t s  of the stepwise and 

forced ent rv  m u l t i p l e  regression analyses of s i x th  grade academic 

a c h i e v e m e n t  are comparat i ve ly  summarized in Table 5 3 .  At the outset ,  

i t  must be noted that  the audi t ory  t es t  t o t a l  and s p e l l i ng  models, for  

the s i x t h  grade p opu l a t i on ,  were not s t a t i s t i c a l l y  s i g n i f i c a n t .

Re l a t i v e  to the second through f i f t h  grade models of achievement for  

students in the Washoe County School D i s t r i c t ,  the populat ion and 

Indian s i x t h  grade models had cons iderable  s i m i l a r i t i e s ,  al though such 

congruencies were s t i l l  outweighed by d i f f e r e n c e s .  That i s ,  f i v e  ct 

the models shared one or more common p r e d i c t o r s  (other  than previous
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Table 53. Percentage cl Variance Contributed by Variables to tne Total Model 
Variance tor Si nth Grade Population and Indian Students

______________________ Models_______________________
Horn Study Reading Reading Vocabulary

Skills Comprehension Test Total Knowledge
Predictors POP INS PDF INS POP IND POP IND

Academic achievement
1933 Reading Grade in) 17.87 22.84 21.06 49.16 31.18 53.72 13.71 21.43
1983 Grade Point Average (*)
Number of Days Absent
in 1982-1983 ia) 8.62 4.60 3.93

Student Evaluations 
1983 Citizenship Grade (a)
Sifted Program (a) 13.50

Background Characteristics 
Age in Months at
Time of Test ml 2.01

Change of Schools in) 4.57 2.78 4.48
Emergency Telephone (mi 4.87 4.48 6.o5
Father's Status <n) 4.11
Free Si Reduced Lunch mi 10.41 8.77 10,71 13,73
Home Phone Listed (ni a.03 3.21
Nuaber of Parents Absent In) -.61
Number of Parents Employed In) 1.14
Sex (n) 2.32 2.52 3.97 5.46
Student's Residence Ini

School Environment and 
Learning Contexts 

Acreage Per Student (a)
Cost of School Per Student is) ,66
Encyclopedia Sets Per Student la) 5,92
Grade Level In)
Library Open After 
School Per Student i*i 

Magazine Subscriptions 
Per Student (a)

Percentage of Books 
Lost Per Student (m)

(a) —Indicates variable that is potentially aanipulable by the school d is tric t. 
In) —Indicates variable that is not san.puiafcle by the school d is tric t.
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Tabie 58. <Continueci

Preoictors

Listening 
Coaprehension 
POP IND

Models 
Auditory 

Test Total 
POP IND

Spelling 
POP IND

Academe ftchieveaent 
1883 Reading Grade in) 
1933 Grade Point Average 
Nuaber of Days Absent 
in 1982-1983 (sI

( i )

14.48 16.20

-4.67

7.78 20. 16

11.04

Student Evaluations 
1983 Citizenship Grafle ia) 
Bitted Prooras (a) 10.38 16.94

Background Characteristics 
Age in Months at 
Tise ot Test ini 

Emergency Telephone is)
Father's Status (n)
Free fc Reduced Luncn in)
Hose Phone Listed in)
Nuaber ot Parents Absent in; 
Nuaber of Parents Employee (ni 
Nuaber of Transfers in;
Sex in)
Student's Residence in)

School Environaent and 
Learning Contexts 

Acreage Per Student is)
Cost of School Per Student (a) 
Encyclopedia Sets Per Student is) 
Grade Level in)
Library Open After 
School Per Student in) 

flagazine Subscriptions 
Per Student lit)

Percentage of Books 
Lost Per Student (is)

4.7B

3.11
14.69

10.6/
1.46

o. 16

8.36

4.5

3.79

8.66

v.vu

L . 6 S1.55
2.34

13.61 
1.oZ ~2.SO

8.49

13.52

i»)—Indicates variable that is potentially aanipulable by the school d is tric t, 
in)—Indicates variable that is not aanipulable by the school d is tric t.
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Tabie 58. (Continued)

Predictors

Models
Math Math 

Concepts Test Total 
POP IND POP IND

Science 
Knowledge 

POP IND

Academic Achievement
1983 Reading Grade U)
1983 Grade Point Average in) 3B.37 51.23 43.22 49.39 Cj.Bji Z6.56
Number ot Days Absent
in 1932-1983 ia)

Student Evaluations
1983 Citizenship Grade (a) -8.59
Gifted Prograa in) 4.8a

Background Characteristics
Age in Months at
Tiae of Test m; 9.21 1.10 2.49 B.42

Change of Schools un
Emergency Telephone la)
Father's Status !.ni
free & Reduced Lunch in)
Hoae F'hcne Listed in I
Nuaber of Parents Absent in)
Number of Parents Employed in)
Sex in) 10.69 4.70 14.17
Student's Residence in)

School Environment and
Learning Contexts

Acreage Per Student its) 3.53 1.83
Cost of School her Student ia)
Encyclopedia Sets Per Student ia)
Grade Level in)
Library Open After
School Per Student in)

Magazine Subscriptions
Per Student (a)

Percentage of Books
Lost Per Student ia) 14.00

iai — indicates variaole mat is potentially manipulate by the school d is tric t.
ini —indicates variable that is not aanipulable by the school d is tric t.
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grades) .  F i r s t ,  both the populat ion and Indian reading comprehension 

models included s t ud e n t ' s  sex as a p r e d i c t o r .  Second, being -female 

( i . e . ,  s t u d e n t ' s  sex) was associated wi th having higher  subseguent  

vocabulary knowledge f o r  both the popul a t i on and Indian students.  

However,  f or  the populat ion not being in the f eder a l  lunch program was 

c o r r e l a t e d  (r_ = - . 3 6 )  wi th subsequent higher  vocabulary knowledge,  but 

being in the f eder a l  lunch program was associated (r_ = . 24)  with 

subsequent higher  achievement f or  the Indian students.  T h i r d ,  both 

the populat ion and Indian l i s t e n i n g  comprehension models had s t udent ' s  

age,  f a t h e r ' s  s t a t u s ,  and s t ud e n t ' s  sex as p r e d i c t o r s  of achievement .  

Nonetheless,  whi l e  being younger and male was associated wi th higher  

l i s t e n i n g  comprehension achievement f or  both the populat ion and Indian  

students,  having a nat ura l  f a t h e r  was only r e l a t e d  (q  = - . 1 9 )  to 

higher  scores for  the popul a t i on.  In c o n t r a s t ,  having a s t e p f a t h e r ,  

l egal  guardian,  or no f a t h e r  was associated (r_ = .20)  wi th higher  

l i s t e n i n g  comprehension scores for  the Indian students.  Four th,  the 

number of parents employed and f a t h e r ' s  s ta t us  accounted f or  var i ance  

in both s i x t h  grade s p e l l i ng  models.  In t h i s  ins t ance ,  whi le  having 

e i t h e r  the f a t h e r  or both parents employed was associated wi th higher  

s p e l l i n g  achievement f o r  both the populat ion and Indian students,  not  

having a na t ura l  f a t h e r  was weakly r e l a t e d  (r.  = .06)  to higher  

s p e l l i n g  achievement t e s t  scores for  the popul a t i on and having a 

nat ura l  f a t h e r  was r e l a t ed  ( j i  = - . 1 5 )  to s p e l l i n g  achievement t es t  

scores f o r  Indian students only .  L a s t l y ,  s t u d e n t ' s  age ( i . e . ,  being 

younger) was p r e d i c t i v e  of both populat ion and Indian science
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knowledge achievement.  As wi th other  grade l e v e l s ,  however,  these 

mutual ly  shared p r ed i c t o r s  d i f f e r e n t i a l l y  accounted f or  the var iance  

in academic achievement.  In a l l  cases,  the p r e d i c t o r s  ( inc luding  

previous grades) ,  accounted f o r  more of the t o t a l  var iance in the 

I ndian models.  S i m i l a r l y ,  most p r e d i c t o r s  in the Indian models 

accounted for  moderate (3-107.) or l a r ge  0107.)  amounts of the t o t a l  

var iance;  indeed,  in only three cases was the co n t r i b u t i o n  s l i g h t  

(<37.). In comparison,  most c on t r i bu t i on s  to the t o t a l  var iance for  

the populat ion models were s l i g h t  or moderate,  wi th only fGur 

pr e d i c t o r s  (other  than previous grades)  making very l arge  

c o n t r i b u t i o n s .

In looking for  s t r u c t u r a l  pa t t erns  in the p r e d i c t o r s ,  one 

d i f f e r e n c e ,  r e l a t i v e  to the other  grade l e v e l s ,  was the number of  

va r i ab l es  ent er ing models for  Indian students.  That i s ,  more 

p r e d i c t or s  entered in t o  s i x t h  grade models than entered into the same 

models at  the other  grade l e v e l s  f or  Indian students.  No pr ed i c t o r  

(other  than previous grades) ,  however,  entered in to  more than four  of 

the reading or i ent ed  Indian models.  In looking at  the populat ion  

models,  p a r t i c i p a t i o n  in the f edera l  lunch program and change of 

schools were p r e d i c t i v e  in four Df the models,  whi le emergency 

telephone l i s t i n g ,  f a t h e r ' s  s t a t us ,  and s t uden t ' s  sex were p r e d i c t i v e  

in t hree  of the reading or i ent ed  populat ion models.  In comparison,  

s t u den t ' s  sex was p r e d i c t i v e  in four  of the models,  whi le absenteeism,  

p a r t i c i p a t i o n  in the g i f t e d  program, and p a r t i c i p a t i o n  in the feder a l  

lunch program accounted f or  var i ance in three of the Indian reading
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or i ent ed  models.  Emergency telephone l i s t i n g ,  p a r t i c i p a t i o n  in the 

■federal lunch program, change of schools,  and number of magazine 

subscr i p t i ons  per student  were,  when they entered i n t o  the populat ion  

models,  the most cons i s t ent  and expl anatory  p r e d i c t or s .  In the Indian  

models,  the number of days absent ,  p a r t i c i p a t i o n  in the g i f t e d  

program, s t ud en t ' s  age,  p a r t i c i p a t i o n  in the f eder a l  lunch program,  

s t u den t ' s  sex,  number of encyclopedia sets per s tudent ,  and percentage  

of books l o s t  per student  were the most accountable f ac t o r s  when they 

entered.  Whi le s t u d e n t ' s  sex entered a i l  t hree  of the populat ion math 

or i ent ed  models,  s t u d e n t ' s  age entered two of them, but s t udent ' s  sex 

was the most accountable .  Al though s t ud e n t ' s  age entered i n t o  two of 

the Indian math or i ent ed  models,  both c i t i z e n s h i p  grades and 

percentage of books l os t  were also very explanatory  pr ed i c t  or s.

Again,  because p a r t i c i p a t i o n  in the g i f t e d  program was such a good 

pr e d i c t o r  f or  the Indian models of achievement ,  i t  was surpr i s i ng  t hat  

p a r t i c i p a t i o n  in the g i f t e d  program was not a s t a t i s t i c a l l y  

s i g n i f i c a n t  p r e d i c t o r  of any of the Indian math or i ent ed s i x t h  grade 

models. However,  the f a c t  was t ha t  t her e  was only one s i x t h  grade 

I ndian student  (out of those included in t h i s  study)  who was in the 

g i f t e d  program; indeed,  there  was only a t o t a l  of six Indian students  

( included in t h i s  study)  in the the g i f t e d  student  program.

Accounting for  the v a r i a n c e . Whi le previous grades ( e i t h e r  the  

1983 reading grade or the 1983 grade point  average)  were p r e d i c t i v e  of 

a l l  populat ion grade l e v e l  models,  they were not p r e d i c t i v e  of two 

second grade,  and seven t h i r d  grade,  models for  Indian students.  In

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



435

looking at other  v a r i a b l e s ,  i t  was found t h a t  s t ud e n t ' s  age,  emergency 

telephone l i s t i n g ,  f a t h e r ' s  s t a t u s ,  change of schools,  and s t ud e n t ' s  

sex a l l  entered one or more reading or i en t ed  models at  each grade 

l eve l  f or  the po pu l a t i on .  S t udent ' s  sex,  however,  was not found to be 

cons i s t en t  across the grade l e v e l s  in terms of whether males or 

females had higher  achievement .  In the second and f our t h  grades  

females did b e t t e r ,  whi l e  in the t h i r d  and s i x t h  grades males did 

b e t t e r ;  and in the f i f t h  grade females did b e t t e r  in vocabulary  

knowledge and males did b e t t e r  in math concepts and science knowlsoge 

achievement .  Conversely ,  f or  Indian s tudents ,  whi le  sex was not even 

a p r e d i c t or  of second grade achievement  and was a p r e d i c t o r  in only  

one model f o r  each of the t h i r d  and four t h  grades,  in a l l  cases where 

i t  was p r e d i c t i v e  ( i nc l ud i ng  f i f t h  and s i x t h  grades) i t  was males who 

did b e t t e r .

S i m i l a r l y ,  few c l ea r  pa t t e r n s  were found wi th the other  common 

p r e d i c t o r s ,  except  f o r  the f a c t  t h a t  having an emergency telephone  

number l i s t e d  at  the school was always p r e d i c t i v e  of higher  

achievement and in only one case (second grade word study s k i l l s )  was 

changing schools p r e d i c t i v e  of higher  achievement .  Ge n er a l l y ,  being 

younger was p r e d i c t i v e  of higher  reading or i ent ed  achievement and 

being older  ( in months) was p r e d i c t i v e  of science or i ent ed  

achievement;  except  for  s i x t h  grade,  when being younger was always 

more p r e d i c t i v e .  F a t h e r ' s  s ta tus  was even more i r r e g u l a r  in the  

d i r e c t i o n ,  al though i t  tended more towards the na t ur a l  f a t h e r  being 

more p r e d i c t i v e .  In s t ark  c o n t r a s t ,  no s i n g l e  f a c t o r  was found to be
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p r e d i c t i v e  at a l l  grade l e v e l s  (second through s i x t h ) .  A d d i t i o n a l l y ,  

the number of days absent ,  p a r t i c i p a t i o n  in the -federal  lunch program,  

the number of parents absent ,  the number of parents employed,  and the 

number of magazine subscr i p t i ons  per student  each entered one or more 

reading or i ent ed  models in four  of the f i v e  grade l e v e l s  f or  the  

popul a t i on .  Conversely,  only f a t h e r ' s  s t a t u s ,  p a r t i c i p a t i o n  in the 

f eder a l  lunch program, and the number of parents absent  were 

p r e d i c t i v e  of var i ance in four of the f i v e  grade l e v e l s  f or  Indian  

students.  However,  no pa t t e r ns  of d i r e c t i o n  were found,  al though  

having a natura l  f a t h e r  and lower absenteeism tended to p r e d i c t  higher  

achi evement .

In looking at the math or i ent ed models,  the 1983 grade point  

average was the only pr e d i c t o r  at  a l l  f i v e  grade l e v e l s  for  the  

popul a t i on .  The 19B3 grade point  average,  however,  was a p r e d i c t o r  in 

only four  of the f i v e  grade l e v e l s  f o r  Indian students.  Whi le 1983 

c i t i z e n s h i p  grade,  s t udent ' s  sex, and school acreage were p r e d i c t i v e  

of math or i ent ed achievement at  four  of the grade l e v e l s  f or  the 

popu l a t i on ,  no v a r i ab l es  (other  than 1983 grade point  average)  were 

p r e d i c t i v e  at four or more of the grade l e v e l s  for  Indian students.

In terms of account ing for  the t o t a l  var i ance ,  a number of 

v a r i a b l e s  were found to make ra t her  l arge c o n t r i b u t i o n s .  That i s ,  

f a i r l y  cons i s t ent  c o n t r i b u t o r s  to Indian achievement across grade 

l e v e l s  were absenteeism,  p a r t i c i p a t i o n  in the f eder a l  lunch program,  

p a r t i c i p a t i o n  in the g i f t e d  program, school cost ,  encyclopedia sets  

per s t udent ,  magazine subscr i p t i ons  per s tudent ,  and the percentage of
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books l os t  per s tudent .  In comparison,  r e l a t i v e l y  consist ent  

c o n t r i b u t o r s  to the populat ion models were p a r t i c i p a t i o n  in the g i f t e d  

program, emergency telephone l i s t i n g ,  number of parents absent ,  change 

of schools,  school acreage,  s t udent ' s  sex,  and how long the l i b r a r y  

was open a f t e r  school .

Table 59 comparat ively  presents the percentages of t o t a l  var i ance  

accounted f or  by the populat ion and Indian models at each grade 

l e v e l .  These r e s u l t s  i nd i ca t ed  t hat  Indian models accounted for  more 

t o t a l  var i ance than the populat ion models in 667. of the cases,  whi le  

the populat ion models explained more var i ance than the r e l a t e d  Indian  

models in 347. of the cases.  In p a r t i c u l a r ,  the Indian models were 

more explanatory  than the populat ion models f o r  a l l  ten measures of 

s i x t h  grade achievement ,  and in a l l  but four t h  grade s p e l l i n g  

ac h i evement.

In looking at  each achievement area,  several  t rends were found 

concerning the p r e d i c t a b i l i t y  of academic achievement by grade l e v e l .  

F i r s t  of a l l ,  i t  was found t ha t  in a l l  achievement areas except  math 

concepts,  the models were less p r e d i c t i v e  of s i x t h  grade achievement  

than of f i f t h  grade achievement for  the popul a t i on .  In con t r as t ,  for  

I ndian s i x t h  grade students i t  was found that  in a l l  areas except word 

study s k i l l s  and math t es t  t o t a l ,  the grade l eve l  models were more 

p r e d i c t i v e  of s i x th  than f i f t h  grade achievement .  Second, the over a l l  

pa t t e r ns  of a c c o u n t ab i l i t y  f o r  the populat ion and Indian students were 

roughly s i m i l a r ,  p a r t i c u l a r l y  for  the second, t h i r d ,  and four th  

grade.  Conversely,  the pa t t e rns  of a c c o u n t a b i l i t y  were l e a s t  s i m i l a r
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Table 59. Compar i son of  T o t a l  V a r i a n c e  Accounted -for by
the P o p u l a t i o n  and I n d i a n  Models -for Each Grade Level

Grade Level Populat  i on 
7.

Indian
7.

Populat i  on 
■/.

Indian
7.

Word Study S k i l l s Readinq Comprehension

2nd Gr ade 37.41 42.33 41.85 43.78
3rd Grade 32.93 58.56 57. 43 65.30
4th Grade 58.51 65.73 48.73 65.62
5th Grade 55.  14 54.21 59.71 49.66
6th Grade 38.56 51.52 51.59 73.24
Average 44.51 54. 45 51. 86 59.52

Readi nq Test l o t a l Vocabulary Knowledae

2nd Grade 45.45 47. 87 44.57 43.  57
3rd Grade 60.31 63.61 49.62 51. 12
4th Grade 53.60 78. 11 60.  26 74.  17
5th Grade 61. 09 62. 66 67. 13 3 7. 0 2
6th Grade 54. 51 64. 78 38.22 53.52
Average 55. 99 63. 41 51.96 01.88

L i s t en i no  Comprehension Audi torv Test Total

2nd Grade 51.48 51.50 51.21 42.89
3rd Grade 41.19 T 7 C

O sL • • j  vJ 50.  34 36.69
4th Grade 63.23 64.  31 6 6 . 35 73.88
5th Grade 62.90 30. 38 43.  98 39.28
6 th Grade 55.  12 59. 45 20. 48 57.44
Average 54.78 47. 60 47.  47 50.  04
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Table 59.  (Con t i nued )

Grade Level Populat i  on 
■/.

Indian
■//#

Populat i  on 
7.

Indian
Vtm

Spe l 1i nq Math Concepts

2nd Grade 46.16 50.62 25.68 24.  10
3rd Grade 54.63 39.17 30.97 16. 04
4th Grade 59.47 58.77 57.32 78.02
5th Grade 67.13 67.61 47.96 56.06
6 th Grade 30.41 70. 80 48.82 58.45
Average 51.56 57.  39 42.25 46. 53

Math Test Total Science Knowledge

2nd Grade 33.69 33.75 39. 03 26. 32
3rd Grade 38.01 15.24 24.  73 18.37
4th Grade 57.70 63.47 41.37 59.50
5th Grade 49.08 58.  93 59.  86 36. 47
6th Grade 48.52 54.87 47.83 51.71
Average 45.40 45.25 42.56 33. 47

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



440

f o r  the s i x t h  grade models; which exp l a i ns  the d i f f e r e n c e s  noted 

previ  o u s l y .

Nonetheless,  no model accounted f o r  more than 79'/. of the t o t a l  

v a r i an ce ,  whi le  on the other  hand the l e a s t  amount expla ined was only  

157. of the va r i an ce .  S i m i l a r l y ,  the models accounted f o r ,  on the  

average,  only 427., 447., 57'/., 53'/., and 43'/. (wi th an o v e r a l l  average of 

49'/.) of the t o t a l  var i ance  in the second through s i x t h  grade 

popul at  i on model s , and 417., 407., 687., 49’/., and 60’/. (wi th an over al  1 

average of 52'/.) of the t o t a l  var i ance for  the second through s i x t h  

grade Indian models.  This meant t h a t ,  on the average,  between 227. and 

85'/. (or a grand average of 507.) of the var i ance  in academic 

achievement f or  second through s i x t h  grade students in the Washoe 

County School D i s t r i c t  must be expla ined by f a c t o r s  not included in 

t h i s  study.  These r e s u l t s ,  moreover,  subst ant i a t ed  the assumption 

t ha t  understanding academic achievement was, and remains,  s t r ong l y  

dependent upon how such achievement was / i s  measured. That i s ,  i f  one 

se l ec t ed  reading t e s t  t o t a l  scores as t h e i r  measure of academic 

achievement ,  they would most l i k e l y  draw e n t i r e l y  d i f f e r e n t  

conclusions than i f  they used word study s k i l l s  or science knowledge 

achievement ,  because they would be able  to account for  the reading  

t e s t  t o t a l  achievement much b e t t e r .

In looking at  the a b i l i t y  of s p e c i f i c  types of f a c t o r s  to p r ed i c t  

academic achievement across the f i v e  analyzed grade l e v e l s  (2nd 

through 6 t h ) ,  i t  was found that  the other  antecedent  measure of  

academic success,  absenteeism,  was s t r u c t u r a l l y  much more p r e d i c t i v e
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of achievement f o r  populat ion second grade students (Table 54) than 

for  any other  grade (Table 55 through Table 5 8 ) ,  in that  being absent  

more was weakly associated wi th subsequent higher  achievement t es t  

scores in six of the seven reading o r i e n t e d  models.  Absenteeism was 

also q u i t e  p r e d i c t i v e  of achievement f or  t h i r d  and s i x t h  grade Indian  

students,  p a r t i c u l a r l y  wi th respect  to account ing f or  achievement  

var i ance ,  having entered i n t o  t hree  of the seven reading or i ented  

models. That i s ,  when absenteeism was a p r e d i c t o r ,  i t  accounted for  

moderate (3-107.) to l a r ge  0107.) amounts of the var i ance .  In f a c t ,  

absenteeism f or  Indian students was moderately c o r r e l a t e d ,  where lower  

absenteeism was associated wi th subsequent higher  achievement ,  wi th  

t h i r d  grade reading comprehension (r_ = - . 3 6 ) ,  reading t e s t  t o t a l  (r_ = 

- . 5 2 ) ,  and s p e l l i n g  (r_ = - . 3 8 ) ,  and s i x t h  grade word study s k i l l s  (r. = 

- . 3 2 )  and s p e l l i n g  (r_ = - . 5 1 )  achievement t es t  scores.  Absenteeism 

was not ,  however,  a p r e d i c t o r  for  e i t h e r  group in the f our t h  grade,  

nor f o r  the Indian students in the f i f t h  grade.

In cont rast  to the s t r u c t u r a l  p r e d i c t i v e n e s s  of absenteeism in the 

second grade f or  the popul a t i on ,  i t  was a p r e d i c t o r  of reading t es t  

t o t a l  scores only f or  second grade Indian students.  I n t e r e s t i n g l y ,  

being absent more of ten was r e l a t e d  to higher  second grade reading  

t es t  achievement f o r  Indian students as w e l l .  Indeed,  gr eater  

absenteeism was associated wi th higher  subsequent achievement for  the 

general  populat ion in the second, t h i r d ,  and f i f t h  grades,  whi l e  for  

the Indian students less absenteeism was, conversely ,  gener a l l y  

r e l a t e d  to higher  subsequent achievement .  However,  absenteeism did
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have a suppressive e f f e c t  on s i x t h  grade l i s t e n i n g  comprehension for  

Indian students,  which meant t h a t ,  whi l e  low absenteeism appeared to 

be r e l a t ed  <r_ = - . 1 3 )  to higher  l i s t e n i n g  comprehension achievement ,  

when other f a c t o r s  were held constant  i t  was found t ha t  increased  

absenteeism a c t u a l l y  resu l t ed  in higher  t e s t  scores.  Thus, u n l i ke  

e i t h e r  the populat ion or Indian aggregate models of achievement,  where 

absenteeism was not very p r e d i c t i v e ,  absenteeism was p r e d i c t i v e  by 

grade l e v e l .

In shor t ,  absenteeism was s t r u c t u r a l l y  qu i t e  p r e d i c t i v e  of second 

grade achievement f o r  the popul a t i on ,  very explanatory  of t h i r d  grade 

reading comprehension,  reading t es t  t o t a l  and s p e l l i n g  achievement for  

Indian students,  and accounted for  moderate amounts of s i x t h  grade 

word study s k i l l s  and s p e l l i ng  achievement for  Indian students.

There were two antecedent  student  e va l ua t i on  measurements included  

in the analyses f or  the reading or i ented areas of achievement,  and one

in the math or i ented areas.  In the populat ion and Indian models,

p a r t i c i p a t i o n  in the g i f t e d  program was found to be both a 

s t r u c t u r a l l y  and e x p l a n a t o r i l y  cons i s t ent  p r e d i c t o r ,  e s p e c i a l l y  f or  

the math or i ented  populat ion models and for  Indian students.  

Nonetheless,  p a r t i c i p a t i o n  in the g i f t e d  program was a p r ed i c t o r  in 

only two of the populat ion second grade models,  two of the Indian  

t h i r d  grade models,  four  of the populat ion and two of the Indian

f our t h  grade models,  two of the populat ion and two of the Indian f i f t h

grade models,  and one of the populat ion and t hr ee  of the Indian s i x t h  

grade models.  Moreover,  i t  was s t r u c t u r a l l y  more p r e d i c t i v e  of the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



443

reading or i ent ed  populat ion models across the grades,  and also  

accounted -for more var i ance than in e i t h e r  the aggregate populat ion or 

Indian models.

The 1983 c i t i z e n s h i p  grade had g e n er a l l y  been a suppressor  

v a r i a b l e  in the populat ion and Indian models,  but across the grades i t  

was suppressive less than ha l t  the t ime.  Grade l e v e l  analyses (Tables  

54 -  5 8 ) ,  fur t hermore ,  demonstrated t ha t  c i t i z e n s h i p  grades were a 

pr e d i c t  or of achievement only for  the second, t h i r d ,  and f our t h  grade 

reading or i en t ed  achievement and s t r u c t u r a l l y  much more so f o r  the 

populat ion than f or  Indian students.  Moreover,  i t  was found in the  

reading or i ent ed  models for  the popu l a t i on ,  c i t i z e n s h i p  grades were 

ge ne r a l l y  a p o s i t i v e  p r e d i c t o r  in the second grade,  but a negat i ve  or 

suppressive p r e d i c t o r  in the t h i r d  and f our t h  grades.  More 

i mp o r t a n t l y ,  i t  was found that  c i t i z e n s h i p  grades explained qu i t e  

l a rge  amounts of the second grade word study s k i l l s  and four t h  grade 

s p e l l i n g  var i ance f or  Indian students.  That i s ,  t h e i r  1983 

c i t i z e n s h i p  grades was very p r e d i c t i v e  of how successful  they were in 

1984 wi th respect  to word study s k i l l s  and s p e l l i n g .

In comparison,  1983 c i t i z e n s h i p  grade was p r e d i c t i v e  of math 

or i ent ed  achievement f o r  second through f i f t h  grade students in the 

popu l a t i o n ,  but ,  in sharp con t r a s t ,  only f or  the s i x t h  grade Indian  

students.  Moreover,  the 1983 c i t i z e n s h i p  grade explained between 87. 

and 167. of the t o t a l  var i ance for  f i f t h  grade students in the 

popu l a t i on ,  but suppressed -97. of the t o t a l  var i ance for  s i x t h  grade 

Indian students.  That i s ,  knowing the Indian s t uden t ' s  previous
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c i t i z e n s h i p  grade increased the a c c o u n t a b i l i t y  of the math concepts  

model .

The most impor tant  observat ion concerning personal  and f a m i l i a l  

f a c t o r s  from the analyses across the grade l e v e l s  (Tables 54-58)  was 

t h a t  f o r  Indian students they were l ess  i mpor tant  in e x p l a i n i ng  second 

than t h i r d  grade achievement ,  l ess p r e d i c t i v e  of t h i r d  grade than 

f our t h  grade t e s t  scores and so on, so t h a t  f o r  the s i x t h  grade 

students they were q u i t e  e xp l ana t or y .  Moreover,  when such f a c t o r s  did 

p r e d i c t  achievement  f o r  Ind i an  s t udent s ,  they o f t en  accounted f or  more 

var i ance  than when they entered the popul a t i on  models.  In c o n t r a s t ,  

the p r e d i c t i v e n e s s  of personal  and f a m i l i a l  v a r i a b l e s  f l u c t u a t e d  

cons i der ab l y  f o r  the Washoe County School D i s t r i c t  popul a t i on in 

g enera l .  The t rend was p a r t i c u l a r l y  c l e a r  wi th respect  to the reading  

o r i en t ed  models.  That i s ,  t he r e  were seven t imes as many personal  

f a c t o r s  t ha t  entered the popul a t i on second grade reading or i en t ed  

models as entered the Indian models,  twice  as many t hat  entered the  

popul a t i on  t h i r d  and f our t h  grade models,  and two and one h a l f  t imes  

as many t h a t  entered the f i f t h  grade models.  Conversely,  t he r e  were 

only s l i g h t l y  more personal  and f a m i l i a l  p r e d i c t o r s  t ha t  entered the 

s i x t h  grade popul a t i on models than in the Indian models.

On the other  hand, the number of personal  and f a m i l i a l  v a r i a b l e s  

e x p l a i n i n g  math o r i en t ed  achievement ,  as wel l  as how much var i ance  

they accounted f o r ,  f l u c t u a t e d  f or  both groups,  being four  t imes more 

i mportant  f o r  the populat ion in the t h i r d  grade and six t imes as 

impor tant  for  Indian students in the f our t h  grade.
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S t r u c t u r a l l y ,  the best or most c ons i s t en t  personal  and f a m i l i a l  

p r e d i c t o r s  f o r  reading or i en t ed  models of achievement  were s t u d e n t ' s  

sex— desp i t e  the v a r i a b l e ' s  i nconsist ency in whether being male or 

female was r e l a t e d  to higher  a c h i e v e me n t - - ( e n t e r i n g  16 of 35 poss i b l e  

models) ,  f a t h e r ' s  s ta tus  (15 out of 35 models) ,  change of schools (15 

out of 35 models) ,  and number of parents employed (14 out of 35 

models) for  the popu l a t i on ,  and s t u d e n t ' s  age ( en t e r i n g  10 out of 35 

poss i b l e  models) and emergency telephone l i s t i n g  (10 out of 35 models)  

f or  the Indian students.  Unl i ke f o r  the p opu l a t i o n ,  s t u d e n t ' s  sex 

( e n t e r i ng  i n t o  only S of 35 models) was a poor p r e d i c t o r  f o r  Indian  

student s .  None of the v a r i a b l e s  were p r e d i c t i v e  of achievement  in 

even h a l f  of the models across grade l e v e l s .  The same was g e n e r a l l y  

t r ue  of the personal  and f a m i l i a l  p r e d i c t o r s  for  the math o r i en t ed  

models,  except  f o r  s t uden t ' s  sex which was p r e d i c t i v e  of achievement  

in 8 of the 15 poss i b l e  populat ion models.  The best  personal  and 

f a m i l i a l  p r e d i c t o r  of Indian student  achievement was s t u d e n t ' s  age,  

which entered 6 of 15 models.  Again,  t here  were also fewer sex 

d i f f e r e n c e s  among I ndians ,  wi th sex e n t e r i ng  i n t o  only 3 of 15 models.

Several  other  s t r u c t u r a l  p r e d i c t o r  p a t t e r n s  were of i n t e r e s t .  

F i r s t ,  severa l  of the f a m i l i a l  p r e d i c t o r s  were c l e a r l y  more impor tant  

to ex p l a i n i n g  achievement for  the popul a t i on  than f or  Indian  

st udents .  This was p a r t i c u l a r l y  t r ue  f or  emergency telephone l i s t i n g ,  

number of parents employed, change of schools,  and s t u d e n t ' s  

res i dence .  Secondly,  some p r e d i c t o r s  were more impor tant  at  

p a r t i c u l a r  grade l e v e l s  than others .  Age was more p r e d i c t i v e  in the
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f our th grade for  Indian students and in the f i f t h  grade for  the 

populat ion land equa l l y  p r e d i c t i v e  for  both in the s i x t h  grade) .  The 

number of parents employed was most p r e d i c t i v e  for  the popul a t i on ' s  

f i f t h  grade s tudents ,  whi le  s t udent ' s  residence was most p r e d i c t i v e  of 

four th  grade achievement .

A t h i r d  pa t t e r n  found in t h i s  panel data was for  f a t her  s s ta t us ,  

which was s t r u c t u r a l l y  a good pr ed i c t o r  in the e a r l y  grades,  then 

dropped o f f ,  picked up, and dropped of f  again for  the populat ion in 

genera l .  In c o n t r a s t ,  f a t n e r ' s  s ta tus  was not much of a pred i c t or  in 

the e a r l y  grades,  but was a good pr ed i c t or  by the s i x t h  grade,  wnen 

the v a r i a b l e  was equa l l y  important  for  both groups.  A s i mi l a r  pat tern  

was observed across the r e s u l t s  of t h i s  panel data for  s t udent ' s  sex 

and s t udent ' s  age. Another pat t ern  was were both the home phone 

l i s t i n g  and the number of parents absent accounted for  more 

achievement var i ance in more populat ion models in the ear l y  grades and 

not the l a t e r  grades,  whi le  they accounted for  more var iance in more 

Indian models in the l a t e r  grades and not the e a r i i e r  grades.

O v e r a l l ,  i t  appeared from t h i s  panel data that  the social  c lass ,  or 

the socioeconomic s t a t u s ,  of one's p a r e n t s / f a m i l y  was somewhat more 

important  at  each grade level  for  expl a i n i ng Indian student  

achievement .  The l a s t  pa t t e rn  that  was observed in t h i s  panel data 

was where s t ud en t ' s  residence was less p r e d i c t i v e  at each grade l e v e l ,  

so that  i t  was not even p r e d i c t i v e  of s i x t h  grade achievement for  the 

populat ion in genera l .
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With respect  to school context  f a c t o r s ,  the cost of school  

c ons t r uc t i on ,  the number of encyclopedia se t s ,  the percentage of books 

l o s t ,  and school acreage for  the math or i ent ed  models,  a l l  

demonstrated the rever s a l  pa t t e rn  as w e l l .  In cont rast  to the other  

v a r i a b l e s ,  across the grade l e v e l s ,  school cost  began as a p r ed i c t o r  

of Indian achievement and then became a p r e d i c t o r  of populat ion  

achievement .  The v a r i a b l e  for  how long the l i b r a r y  was open a f t e r  

school was a p r e d i c t o r  in a l l  populat ion second grade models of 

achievement ,  but was not a p r e d i c t o r  f or  any models in the s i x th  

grade.  No one school context  f a c t o r ,  except  perhaps school acreage or 

how long the l i b r a r y  was open a f t e r  school per s tudent ,  stood out  

across the grades as a good pr ed i c t o r  for  e i t h e r  the populat ion or 

I ndian students,  and, p r o p o r t i o n a t e l y ,  were about as s t r u c t u r a l l y  

p r e d i c t i v e  for  the populat ion as for  Indian students.

L a s t l y ,  i t  was observed that  when e i t h e r  personal  and f a m i l i a l  or 

school context  v a r i a b l e s  were p r e d i c t i v e  of Indian achievement ,  they 

ge n e r a l l y  accounted for  consideraoly  more var i ance than when they 

entered the populat ion models.  O v e r a l l ,  as wi th the Indian models of 

achievement ,  the school context  v a r i a b l e s  were more explanat ory  for  

I ndian students than for  the populat ion in general .

Manipulable and Non-flan i pul ab 1 e Var i ab l es

Table 60 comparat i ve ly  presents the number and percentages of 

p r ed i c t or s  that  were p o t e n t i a l l y  manipulable or non-manipulable by the 

school system in each domain (or model) of achievement ,  by grade 

l e v e l ,  for  the Washoe County School D i s t r i c t  populat ion and Indian
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Table 60. Percentages of Manipulable and Non-Manipulable Predictors 
and Total Variance by Grade Level for the Population

2nd Grade
F'op Ind 

n I

3rd Grade
Pop Ind

4th Grade 
Pop Ind 

n 7. n '/.

5th Grade
Pop Ind

n

6th Grade 
Pop Ind 

n 7. n 1

ftveraqe
Pop Ind 

n 'L n ;;

Word Study S k i l l s

Manipulable 5 62 I 50 7 67 0
L. 67 1 33 1 33 4 67 ~>

L. 50 3 60 1
i. 67 3 60 ni . 67

Non-Manipul able •j 7 0 1 50 1 3 ,7 1 33 2 67 2 67 2 33 n
JL 50 n

A. 40 1 33 i . 40 1 33

Readino CoiHDrehension

Manipulable 6 67 7
i . 100 j 50 0

L 50 2 29 2 100 2 67 67 70 38 J. 40 3 50 T
i . 67

Non-Mani pul able 7
-j 7 7

jj 0 0 •3 50 1
L. 50 5 71 0 0 1 33 1 33 5 62 3 60 3 50 1 33

Readinq Test Total

Manipulable it J J
7
L. 6 7 3 43 7

•j 75 1 25 2 67 2 40 3 75 4 80 1 50 3 50 2 67
Non-Mampulable C

J 45 1 7  7
• j o 4 57 1 2j

7  -7C  I 7 7  7
J  /J I s j j  J 60 1 i ‘5 1 20 1 50 3 50 1 33

4
4

8
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Table 60. (Continued)

2nd 6rade 3rd Grade 4th Grade 5th Grade 6th Grade Averaqe
1

n
Pop

X n
Ind

X
1

n
'op

X
Ind 

n X
Pop Ind Pop 

n X n X n X
Ind 

n X
Pop 

n X
Ind 

n X
Pap 

n X
Ind

n X

Vocabulary Knowledqe

Manipulable J 55 1 100 3 60 0 67 5 71 4 67 3 43 1 50 1 33 0
4. 50 3 50 0

A 67
Non-Manipulable 4 45 0 0 *)

4. 40 1 33 2 29 2 33 4 57 1 50 1
A. 67 0

A 50 3 50 1 33

Listeninq Conprehension

Manipulable 4 57 1 50 •*)
4. 67 \I 50 4 67 2 50 5 50 1 50 2 29 4 57 3 50 T

4. 50
Non-Manipulable 3 43 1 50 1 33 1 50 2 33 2 50 5 50 1 50 5 71 3 43 3 50 2 50

Auditory Test Total

Manipulable 3 36 1 100 3 50 1 50 5 62 2 50 2 33 1 50 1 100 2 50 3 50 1 50
Non-Manipulable 5 62 0 0 3 50 I 50 3 38 2 50 4 67 1 50 0 0 0

4. 50 3 50 1 50
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Table 60. (Continued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade Average
F'op 

n X
Ind 

n X
Pop 

n X
Ind 

n '/.
Pop Ind 

n X n X
Pop 

n I
Ind

n I
Pop 

n X
Ind 

n X
Pop 

n X
Ind 

n X

Spelling

Manipulable 6 67 i. 67 4 80 2 100 1 25 2 50 2 25 ■j 50 1 25 *7
4. 33 3 50 2 50

Non-ttanipuiable 7 77
V* ■->-> 1 33 *

i  i V 0 0 3 75 2 50 6 75 3 50 3 75 4 67 3 50 2 50

Average tor Reading OrientedI Models

Manipulable 5 55 1 50 3 60 2 67 3 50 2 50 3 43 L. 67 2 40 •7
i . 50 3 50 2 67

Non-ilani pul able 4 45 1 50 2 40 1 33 3 50 2 50 4 57 1 33 3 60 7
i . 50 3 50 1 33

t.n
o
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Table 60. (Continued)

2nd 6rade 3rd Grade 4th Grade 5th Grade 6th Grade Average
Pop 

n X
Ind 

n X
Pop 

n X
Ind Pop Ind 

n X n X n X
Pop 

n X
Ind 

n X
1

n
5op

X
Ind

n X
Pop 

n X
Ind 

n X

Science Knowledge

Manipulable 3 60 0 0 1 50 1 100 2 100 3 60 4 57 2 67 0
4. 50 n

4. 67 n4. 50 0
4. 67

Non-Manipulable 2 40 0
4. 100 1 50 0 0 0 0 2 40 3 43 1 33 1

4. 50 l 33 2 50 1 33

Averaoe for Math Oriented Models

Manipulable 4 80 1 50 i
4. 67 1 100 3 100 3 60 3 75 2 67 n

4. 50 2 67 3 75 2 67
Non-Manipulable 1 20 1 50 1 33 0 0 0 0 2 40 1 25 1 33 T 50 1 33 1 25 1 33

Average for All Models

Manipulable J 67 1 50 3 60 2 67 3 60 2 50 3 50 na 67 T
4. 50 04. 50 3 60 2 67

Non-Manipulable 3 33 1 50 2 40 1 33 2 40 2 50 3 50 i 33 2 50 2 50 2 40 1 33

4̂
c_n
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students only.  S i m i l a r l y ,  Table 61 comparat i ve l y  presents the 

percentages of t a b l e  and expla ined v a r i a b l e s  accounted f o r  by 

manipulable and non-manipulable f a c t o r s .  As the "other"  va r i a b l e s  

t h a t  were met hodol og i ca l l y  forced i n t o  the equat ions of ten accounted 

f o r  r e l a t i v e l y  l a r ge  amounts of va r i ance ,  the r e s u l t s  in Table 61 and

the discussion below were based upon var i ances  accounted f o r  by the

s t a t i s t i c a l l y  s i g n i f i c a n t  (p < . 15) manipulable  and non-manipulable  

p r e d i c t o r s  only ,  and not the "other" v a r i a b l e s ;  (see Appendix L for  

c a l c u l a t i o n s  i nc l ud i ng  the "other"  v a r i a b l e s ) .

Genera l l y  speaking,  i t  was found t ha t  more manipulable than 

non-manipulable v a r i a b l e s  were p r e d i c t i v e  of academic achievement  

across the grade l e v e l s .  On the average,  t here  were only three  

manipulable for  every two non-manipulable v a r i ab l es  in the populat ion  

grade l e v e l  models,  but twice as many manipulable as non-manipulable  

p r e d i c t o r s  in the Indian grade l eve l  models (Table 60) .  In looking at  

j u s t  the reading or i en t ed  models,  on the average,  h a l f  of the 

v a r i a b l e s  were manipulable  f or  the p o p u l a t i on ,  whi l e  twice as many 

pr ed i c t o r s  were manipulable f or  the Indian students.  On the other

hand, three  t imes as many p r ed i c t or s  were manipulable in the math

or i ent ed  models,  on the average,  for  the popu l a t i on ,  yet  t here  were 

s t i l l  twice as many manipulable v a r i a b l e s  in the Indian models.

In the second grade,  more of the populat ion than the Indian  

pr ed i c t o r s  were,  cn the average,  p o t e n t i a l l y  manipulable by the school  

system. In f i v e  of the Indian models,  a l l  p r ed i c t or s  were p o t e n t i a l l y  

manipulable v a r i a b l e s ,  but t h i s  was the case in only one of the
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Table 61. Percentages of Explained Manipulable 
and Non-Manipulable Variances by Grade Level

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade Average
Pep
7.

Ind
I

Pup
7.

Ind
s
ft

Pop Ind 
7.

Pop
Th

Ind
1

Pop Ind 
'/, I

Pop
V
f t

Ind
I

Word Study Ski 11s

Manipulable & 7 83 74 n  
d  J. 89 99 91 55 73 75 79 74

Non-Kan i pulable 33 12 26 48 11 1 9 45 27 25 21 26

Readmq Comprehension

Manipulable 81 100 79 69 22 100 104 93 64 87 70 90
Non-Kanipulable 19 0 21 31 78 0 -4 i 36 13 30 10

Reading Test Total

Manipulable 84 69 72 95 60 94 101 84 91 94 82 87
Non-Nanipul able 16 31 28 d 40 6 -1 i6 9 6 18 13
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Table 61. (Continued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade Averaqe
Pop
X

Ina
X

Pop
X

Ind
X

Pop Ind 
X X

Pop
X

Ind
X

Pop
X

Ind
X

Pap Ind 
X X

Vocabulary Knowledqe

Mam pul abl e 79 100 92 81 5b 86 99 82 48 65 75 83
Non-tlampul able 21 0 8 19 42 14 1 IS 52 35 nsl. a 17

Li stem nq Comprehension

Manipui able 61 90 86 77 80 72 56 80 36 62 64 76
Non-Mam putable 69 10 14 20 28 44 20 64 38 36 24

Auditory Test Total

Manipulable 56 100 93 84 58 76 72 84 100 68 76 82
tlon-hani pul able 44 0 7 16 42 24 28 16 0 32 24 13

.e*cnu\
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Table 61. tCantinued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade Average
Pop
'/.

Ind
1

Pop
X

Ind
X

Fop Ind 
X X

Pop
X

Ind
I

Pop
X

Ind
7.

Pop
I

Ind
1

Spelling

Manipulable 74 81 83 100 100 88 97 63 78 65 86 79
Non-Manipulable 26 19 17 0 0 12 7■J n

V’ /
n
LL 35 14 21

Average lor Reading Models

Manipulable 72 90 83 80 67 38 B9 77 70 74 76 82
Non-Manipulable 28 10 17 20 33 12 11 23 30 26 24 18

Math Concepts

Manipulable 84 100 83 78 100 84 97 91 78 83 88 87
Non-Manipulable 16 0 17 22 0 16 3 9 L.L 17 12 13
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Table 61. (Continued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade Averaae
Pop
X

Ind
X

Pop
X

Ind
X

Pop Ind 
'/ .

Pop
X

Ind
X

Pop
X

Ind
X

Pop Ind
X X

Manipulable 100 100 77 100

Math Test Total 

81 93 100 100 B9 100 89 99
Non-Mam pul able 0 0 23 0 19 7 0 0 11 0 11 1

Manipulable 93 0 90 100

Science Knonledqe 

100 76 102 as 65 83 90 69
Non-Mampulable 7 100 10 0 0 24 4. 12 35 17 10 31

Manipulable 92 67 83 93

Hveraqe for Math Models

94 84 100 93 77 89 89 85
Non-Manipulable 8 33 17 7

1 6 16 0 7 23 11 11 15

Manipulable 78 83 83 84

Averaqe for All Models

75 87 • 92 82 72 78 80 83
Non-Manipul able 22 17 17 16 25 13 8 18 28 22 20 17

4
5
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popul a t i on  models.  Conversely ,  both had one model t h a t  contained more 

non-manipulable  than manipulable v a r i a b l e s ;  the Indian science model 

had a l l  ( 1007.) non-manipulable p r e d i c t o r s  and the populat ion a ud i t o r y  

t e s t  t o t a l  model had 677. non-manipulable  p r e d i c t o r s .

On the average,  twice  as many v a r i a b l e s  (677.) were p o t e n t i a l l y  

manipulable as not in the t h i r d  grade models tor  Ind i ans ,  whi l e  607. 

were manipulable  in the populat ion models.  In p a r t i c u l a r ,  the Indian  

math o r i e n t e d  models i n vo l ved ,  on the average,  a l l  manipulable  

v a r i a b l e s  (math concepts had one non-manipulable  v a r i a b l e s ) .  The 

reading t e s t  t o t a l  model t o r  the populat ion had more non-manipulable  

than manipulable  p r e d i c t o r s ,  but none of the t h i r d  grade Indian models 

had fewer than h a l f  manipulable v a r i a b l e s .

In looking at  the r e s u l t s  for  f our t h  grade students (Table 6 0 ) ,  i t  

was found that  on the average,  60/1 of the populat ion and 507. of the 

Indian achievement model p r e d i c t o r s  were p o t e n t i a l l y  manipulable .  In 

looking at  j us t  the reading o r i en t ed  models,  ha l f  of the p r e d i c t o r s  

for  both the populat ion and Indian students were,  on the average,  

manipulable .  However,  in four  of the populat ion and one of the Indian  

reading or i en t ed  models only o n e - t h i r d  or l ess  of the p r e d i c t o r s  were 

manipulable .  In c o n t r a s t ,  near l y  a l l  the populat ion math or i ent ed  

p r e d i c t o r s  were manipulable ,  whi l e  only about t wo - t h i rd s  of them were 

p o t e n t i a l l y  manipulable f o r  the Indian students only.

Over the ten f i f t h  grade achievement models i t  was found t h a t ,  on 

the average,  ha l f  of the populat ion and t w o - t h i r d s  of the Indian  

p r e d i c t o r s  were p o t e n t i a l l y  manipulable f a c t o r s .  Nonetheless,  over
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ha l f  of the p r ed i c t or s  (57)'.) in the populat ion models were,  on the  

average,  non-manipulable v a r i a b l e s ,  wi th four  of the seven models 

having more non-manipulable v a r i a b l e s .  In c o n t r a s t ,  none of the 

Indian models had fewer than 507. manipulable p r e d i c t o r s ,  al though f i v e  

of the seven were h a l f  and h a l f .  With respect  to the math or i ented  

models,  i t  was found t ha t  t hree  t imes as many v a r i a b l e s  in the  

populat ion and twice as many antecedents in the Indian math or i ent ed  

models were p o t e n t i a l l y  manipulable p r e d i c t o r s .

On the average,  h a l f  of the p r e d i c t or s  in the academic achievement  

models for  both the popul a t i on and Indian s i x t h  grade students were 

p o t e n t i a l l y  manipulable and ha l f  were not .  However,  as in the f i f t h  

grade models,  i t  was found t h a t ,  on the average,  607. of the p r ed i c t o r s  

in the populat ion (as compared to 507. in the Indian)  reading or i ented  

models were non-manipulable v a r i a b l e s .  Again,  four  of the seven 

populat ion and two of the seven Indian reading or i ent ed  models 

involved fewer than 507. manipulable v a r i a b l e s .  In c o n t r a s t ,  a l l  t hree  

populat ion math o r i e n t e d  had 507. manipulable v a r i a b l e s ,  and a l l  t hree  

Indian models had between 677, and 1007. manipulable p r e d i c t or s .

In looking at  s p e c i f i c  domains or types of achievement models,  i t  

was found (Table 60) t ha t  a l l  ten models,  on the average,  were 

composed of 507. or more manipulable v a r i a b l e s .  Genera l l y  speaking,  

the models had more manipulable v a r i a b l es  for  the Indian students  

only.  On the average,  the t hree  math or i ent ed models and word study 

s k i l l s  models had more than 507. manipulable f a c t o r s  f or  the 

popu l a t i on ,  whi le the three math or i ent ed  models,  and the word study
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s k i l l s ,  reading comprehension, reading t e s t  t o t a l ,  and vocabulary  

knowledge models tor  Indian students only a l l  had more than 507. 

manipulable f a c t o r s .  Only in math concepts did the populat ion models 

have a l a r ge r  percentage of manipulable p r e d i c t o r s ,  whi l e  the Indian  

word study s k i l l s ,  reading comprehension,  reading t es t  t o t a l ,  

vocabulary knowledge,  math t e s t  t o t a l ,  and science knowledge models 

a l l  had more manipulable p r e d i c t o r s  than the same populat ion models.

Considerably more populat ion than Indian grade l eve l  models 

i nvolved more non-manipulable 0507.)  than manipulable v a r i a b l e s .  

Ov e r a l l ,  14 of the 35 (407) populat ion reading or i ent ed  models had 

more non-manipulable than manipulable v a r i a b l e s ,  whi le  4 of the 7 

(577) f ou r t h ,  f i f t h  and s i x t h  grade populat ion reading or i ent ed  models 

had more non-manipulable than manipulable p r e d i c t o r s .  S p e l l i n g ,  

fol lowed by reading comprehension and reading t es t  t o t a l  had the 

g r ea t es t  percentage of models wi th more manipulable than 

non-manipulable v a r i a b l e s .  In comparison the f our t h  grade word study 

5 k i l l s  model was the only one of the 35 (37.) Indian reading or i ent ed  

models t hat  had more non-manipulable than manipulable p r e d i c t or s .  The 

second grade science model was the only one of the 15 Indian math 

or iented models by grade l eve l  tha t  had more non-manipulable (1007.) 

than manipulable (07) v a r i a b l e s ,  whi le  none of the populat ion math 

or iented models had more non-manipulable than manipulable p r e d i c t o r s .

On the other  hand, 3 (97.) of the 35 populat ion and 5 (147.) of the 

35 Indian reading or i ented models were found (Table 60) to have 807. or 

more manipulable p r ed i c t o r s .  Of these,  a l l  f i v e  of the Indian models,
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but only one of the three  populat ion models,  a c t u a l l y  involved a l l  

(100'/.) manipulable v a r i a b l e s .  In c o n t r a s t ,  6 (407.) of the 15 

populat ion and Indian or i ent ed  models (each) had 807. or more 

manipulable p r e d i c t o r s .  Again,  of t hese,  four  of the populat ion and 

a l l  six of the Indian models involved a l l  ( 1007.) manipulable  

v a r i a b l e s .  Thus, o v e r a l l ,  3 (67.) of the 50 papul a t i on grade l eve l  

models of achievement ,  in sharp comparison to 1 1 (227.) of the 50 

Indian grade l eve l  models involved a l l  manipulable v a r i a b l e s .  That  

i s ,  near l y  four t imes as many models of Indian achievement (by grade 

l e v e l )  were composed e n t i r e l y  of manipulable antecedent  f a c t o r s .

Table 61 comparat i ve ly  presents the t a b l e  and expla ined var iances  

accounted f o r  by f ac t o r s  p o t e n t i a l l y  manipulable and not manipulable  

by the school system in each domain (or model) of achievement ,  by 

grade l e v e l ,  for  the Washoe County School D i s t r i c t  populat ion and 

Indian students only.  Again,  the f i g u r e s  in Table 61 do not include  

percentages of var i ance accounted f or  by the "other"  v a r i a b l es  

met hodol ogi ca l l y  forced i n to  the equat ions.  As such, the explained  

var i ances ,  r a t her  than t a b l e  var i ances ,  w i l l  be discussed.  The 

r e s u l t s  presented c l e a r  empi r i ca l  evidence that  the l a r g e s t  

percentages of explained var iances in academic achievement were 

a t t r i b u t a b l e  to f ac t o r s  p o t e n t i a l l y  manipulable by the school system.  

On the average,  across the ten achievement domains (or models) and the 

f i v e  grade l e v e l s ,  four  t imes as much of the var i ance in populat ion  

achievement and near l y  f i v e  t imes ( 4 . 8 )  as much of the var i ance in 

Indian student  achievement ,  was accounted for  by antecedent  v a r i a b l es
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p o t e n t i a l l y  manipulable by the school  system as was a t t r i b u t a b l e  to 

f a c t o r s  beyond the schoo l ' s  c o n t r o l .

With respect  to j u s t  the reading or i en t ed  models,  t hree  t imes as 

much var iance in the popul a t i on  models and four  and a ha l f  t imes as 

much var iance in the Indian models was a t t r i b u t e d  to manipulable  

v a r i a b l e s .  In c o n t r a s t ,  e i gh t  t imes as much var i ance in the

populat ion and f i v e  and a h a l f  t imes as much in the Indian math

o r i e n t e d  models was accounted f o r  by non-manipulable v a r i a b l e s .  

Moreover,  at  a l l  grade l e v e l s  t w o - t h i r d s  (677.) or more of the average  

expla ined var i ance  in reading o r i e n t e d ,  math or i en t ed  and t o t a l  

(across a l l  ten models of )  achievement was a t t r i b u t a b l e  to manipulable  

v a r i a b l e s .

In six of the second grade reading or i en t ed  models,  manipulable  

v a r i a b l e s  accounted f o r  more var i ance  in the Indian than in the

populat ion models.  On the average,  187. more of the explained var i ance

was accounted f or  by manipulable v a r i a b l e s  in the Indian second grade 

reading or i ent ed  models.  Conversely ,  257. more of the explained  

var iance in the populat ion than in the Indian second grade math 

or i ent ed  models was manipulable .

The percentage of manipulably expla ined var i ance in the t h i r d  

grade models were,  on the average,  qu i t e  s i m i l a r  wi th four  t imes as 

much var iance having been expla ined by p o t e n t i a l l y  manipulable  

pr e d i c t o r s  as by non-manipulable  f a c t o r s  f or  both the populat ion and 

Indian students only.  Just  the apposi t e  of the r e s u l t s  for  the second 

grade,  more var i ance was a t t r i b u t e d  to manipulable antecedent
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v a r i a b l e s  in the populat ion than in the Indian models,  except  for  

reading t e s t  t o t a l  where manipulable v a r i a b l e s  expla ined 237. more 

var iance in the Indian model.  With regards to the t h i r d  grade math 

or i ent ed  models,  more achievement var i ance  was a t t r i b u t a b l e  to 

manipulable p r ed i c t o r s  of math concepts f or  the popu l a t i on ,  but a l l  

var iance in math t e s t  t o t a l  and science knowledge achievement f o r  

Indian students only was manipulable .

In looking at  the average percentages of expla ined var i ance in 

achievement ,  the l a r g e s t  average d i f f e r e n c e  between the popul a t i on and 

Indian students was for  f o ur t h  grade s tudent s .  That i s ,  the f ou r t h  

grade Indian models,  on the average,  had 127. more var i ance  in 

achievement t hat  was accounted for  by manipulable v a r i a b l e s ,  than the 

f our t h  grade populat ion models.  In comparison,  the popul a t i on f our t h  

grade math or i ent ed  mo dels had 107. more manipulable var i ance  than the 

Indian models,  on the average,  and the Indian f our t h  grade reading  

or i ent ed  models had 217 more manipulable var i ance .

With respect  to f i f t h  grade s t udent s ,  127. more of the achievement  

var iance in the reading or i en t ed  models,  77. more of the var i ance  in 

the math or i ent ed  models,  and 107. more of the var i ance o v e r a l l ,  on the 

average,  was p o t e n t i a l l y  manipulable by the school system for  the  

populat ion than f o r  Indian students only .  Indeed,  only the f i f t h  

grade Indian l i s t e n i n g  comprehension and a ud i t o r y  t es t  t o t a l  

achievement models involved more manipulable var i ance than the 

populat ion models.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



464

The r e s u l t s  (Table 61) i nd i ca t ed  t h a t ,  on the average,  47. more of 

the explained var i ance in reading or i ented models,  127. more in the 

math or i ent ed models,  and 67. more o v e r a l l ,  was manipulable for  Indian  

students but not f o r  the popul a t i on.  Indeed,  t here was more explained  

manipulable var i ance in the Indian models f o r  a l l  models of 

achievement except aud i t or y  t es t  t o t a l  and s p e l l i n g .

In looking at  each achievement model,  manipulable f ac t o r s  

accounted f or  t hree  t imes as much var i ance ,  on the average,  as 

non-manipulable v a r i a b l e s ,  except  in populat ion reading comprehension 

(707. manipulable) ,  populat ion l i s t e n i n g  comprehension (647.),  Indian  

word study s k i l l s  (747.),  and Indian science knowledge (697.) models.  

Comparat ively,  the models ranked as fo l lows in terms of each model 's 

average manipulable var iance:

Model I. Manipulable
Populat  i on Indi  ans

Word Study S k i l l s  79 74
Reading Comprehension 70 90
Reading Test Tota l  82 37
Vocabulary Knowledge 75 B3
Lis tening Comprehension 64 76
Audi tory Test Total  76 82
Spe l l i ng  8 6  79
Math Concepts 8 8  87
Math Test Total  89 99
Science Knowledge 90 69

That i s ,  manipulable v a r i a b l e s  accounted for  the l a r ges t  average 

amount of var iance across the f i v e  grade l eve l s  in science achievement  

f or  the populat ion (but the l eas t  amount for  the Indian students)  and 

in math t e s t  t o t a l  achievement for  the Indian students (and the second 

l a r ges t  amount f or  the popu l a t i o n ) .  Moreover,  the most obvious
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d i f f e r e n c e s  in manipulable v a r i a b l e s  were in science knowledge ( 2 1 '/.) 

and reading comprehension (207.).

In cont rast  to the r e s u l t s  on percentages of p r ed i c t or s  (Table  

6 0 ) ,  the r e s u l t s  of the number of models wi th l a r g e r  percentages of  

var iance accounted f o r  by non-manipulable v a r i a b l e s  i nd i ca t ed  that  

only 3 <67.) of the 50 populat ion and 1 (27.) of the 50 Indian models of 

achievement ( i . e . ,  science knowledge) had more than 507. of the  

explained var i ance accounted for  by non-manipulable v a r i a b l e s .  

Conversely,  in 28 (567.) of the 50 populat ion and 34 (707.) of the 50 

Indian models,  manipulable p r ed i c t or s  accounted f o r  807. or more of the  

explained var i ance .  Moreover,  in 9 (187.) of the populat ion and 11 

(227.) of the Indian models,  1007. of the explained var i ance was 

a t t r i b u t e d  to antecedent  p r e d i c t o r s  p o t e n t i a l l y  manipulable by the 

school system.

Summary

Comparisons of the r e s u l t s  from the stepwise and forced ent ry  

m u l t i p l e  regression analyses for  the Washoe County School D i s t r i c t  

populat ion and Indian student  academic achievement ,  as measured by 

standardi zed achievement t e s t  scores,  in grades two through six  

provided empi r i ca l  evidence t h a t  tremendous d i f f e r e n c e s  ex i s t ed  

between the two groups wi th respect  to exp l a i n i ng  such achievement .  

Genera l l y  speaking,  the Indian grade l eve l  models of achievement were 

found to be s t r u c t u r a l l y  smal l er  and composed of much fewer  

non-manipulable p r e d i c t o r s ,  and they of t en  accounted for  l a r ge r  

percentages of the t o t a l  var i ance .  Whi le s t r u c t u r a l l y ,  previous
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grades were found to be a very c o n s i s t en t  p r e d i c t o r  ( i . e . ,  entered a l l  

models) f o r  the popu l a t i on ,  such was not the case f o r  the Indian  

student  models.  However,  previous grades,  as did most v a r i a b l e s  when 

they ent ered ,  accounted f o r  more var i ance  in the Indian models than in 

the populat ion models.

In terms of t o t a l  (or t ab l e )  v a r i a n c e ,  the grade l eve l  models of 

achievement g e n e r a l l y  accounted f o r  more var i ance  than the aggregate  

populat ion and Indian models of achievement .  Whi le more of the 

aggregate models accounted f o r  over h a l f  of the t o t a l  va r i ance ,  24 

(487.) of the 50 populat ion and 31 (627.) of the 50 Indian models of 

achievement by grade l e v e l  accounted f or  over ha l f  of (and up to 737.) 

the t o t a l  var i ance;  and, again,  of t en  wi th fewer p r e d i c t o r s .

Comparisons in terms of the m a n i p u l a b i l i t y  of the p r e d i c t o r s  and 

the amounts of var i ance explained by those antecedent  v a r i a b l es  of 

academic achievement showed t h a t ,  on the average,  between four  (807.) 

and f i v e  (637.) t imes as much expla ined var i ance was accounted for  by 

manipulable v a r i a b l es  as by non-manipulable  v a r i a b l e s .  More 

s p e c i f i c a l l y ,  567. of the populat ion and 707. of the Indian models of 

achievement by grade l eve l  had manipulable p r e d i c t o r s  t ha t  accounted 

for  807. or more of the explained va r i ance .  A d d i t i o n a l l y ,  in 5 (107.) 

of the 50 populat ion and 12 (247.) of the 50 Indian models by grade 

l e v e l ,  manipulable f a c t o r s  also accounted f o r  over 507. of the t o t a l  

(or t a b l e )  var i ance .

A d d i t i o n a l l y ,  the "other" v a r i a b l e s ,  which were p r ocedur a l l y  

forced i n t o  the equat ions (p >.15)  were found (see Appendix Li to
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account t o r  more than 107. of the t o t a l  var i ance in 227. of tne '.50) 

grade l e v e l  models of achievement .  That i s ,  s t a t i s t i c a l l y  

n o n s i g n i f i c a n t  f a c t o r s  in t o t o  of ten accounted for  su b s t a n t i v e l y  l arge  

amounts of the t o t a l  var iance in the models of academic achievement  

for  Indian students.

In conclusion,  the empi r i ca l  r e s u l t s  of these analyses by grade 

l e v e l ,  t h e r e f o r e ,  have c l e a r l y  supported the ninth and eleventh  

research hypotheses:

H9 : D i f f e r e n t  antecedents are p r e d i c t i v e  of standardized
achievement t es t  scores at  d i f f e r e n t  grade l ev e l s  in the 
Washoe County Schoai D i s t r i c t .

H t j :  The models of academic achievement are more p r e d i c t i v e  at
c e r t a i n  graoe l eve l s  than otners in the Washoe County School 
D i s t r i c t .

Witn respect  to tne l a t t e r  hypothesis ,  the models were most p r e d i c t i v e  

of four t h  grade achievement for  Indian students and f i f t h  grace 

achievement for  the populat ion.
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Chapter  8

THE MANIPULABILITY OF ACHIEVEMENT

The t h i r d  research cycle of t h i s  study was conducted through two 

sequent i a l  sets of processes pursuant  to the o b j e c t i v e s  of the cycle:  

to t e s t  the pr ev i ous l y  developed ( in the second research cycle)  models 

of academic achievement;  and to determine the m a n i p u l a b i l i t y ,  and 

types ( e . g . ,  personal ,  school )  of f a c t o r s  found to be p r e d i c t i v e  of 

elementary school students" academic achievement in the Washoe County 

School D i s t r i c t  for  both the t o t a l  (weighted)  populat ion and for  

Indian students only .  The f i r s t  set  of research processes involved  

three successive stages,  the r e s u l t s  from which were reported in 

Chapters 5,  6 , and 7.

S p e c i f i c a l l y ,  the r e s u l t s  from the eva l ua t i on  of the c or r e l a t es  of 

academic achievement in the Washoe County School D i s t r i c t  (Chapter 5 ) ,  

the m u l t i p l e  regression analyses of populat ion and Indian student  

academic achievement (Chapter 5 ) ,  the comparison of these r e s u l t s  

(Chapter 6 ) ,  and the m u l t i p l e  regression analyses of populat ion and 

Indian achievement by grade l eve l  have been discussed.  These r e s u l t s  

have demonstrated that  antecedent  p r ed i c t o r s  of academic achievement  

var ied considerably  and were dependent upon how academic achievement
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was o p e r a t i o n a l l y  def ined or measured. A d d i t i o n a l l y ,  the r e s u l t s  have 

shown that  academic achievement was explained by d i f f e r e n t  f ac t ors  for  

Indian students than for  the Washoe County School D i s t r i c t  student  

populat ion in genera l .  S i m i l a r l y ,  the r e s u l t s  have shown that  

d i f f e r e n t  f ac t ors  accounted f or  achievement at each of tne grade 

l e v e l s .  The r e s u l t s  also i nd i ca t ed  t ha t  those antecedent  f ac t ors  

included in t h i s  study were much more expl anatory  by grade l evei  than 

for  the aggregate populat ion or Indian samples,  and t hat  they 

accounted for  mors var iance in Indian student  tr.an in the populat ion  

academic acn l evemsn t moPs 1 s D v or ade l e v e l ,  rloi eo ver , the r ssu11  s or 

the by Grace l e . e i  analyses -ha/e suguested that  the l a r ges t  percentage 

of explained v a n snce in academic achievement ,  indeed three to f i v e  

1 1 m e 5 as much. was a t t r i b u t a b l e  c o v a r i a  c i e s o o t e n t i a 1 1 v m a nip uia bie  

by the schooi system.

The s e c o n d  s e t  o f  p r o c e d u r e s  was done  i n  t wo  s t a g e s ,  o o t n  o f  w n i c n  

w i l l  be d i s c u s s e d  b e l o w .  The f i r s t  s t a o e  f r a m e d  t h e  r e s u l t s  o f  t h e  

f i r s t  s e t  o f  r e s e a r c h  p r o c e d u r e s  ' .of  t h e  t h i r d  r e s e a r c h  c v  c i  e > i n  

t e t  ms vif t n e  a n t e u e d e n t  p r e d i c t o r  s o f  a c a d e m i c  a c h i e v e m e n t ,  and t n e  

s e c o n d  s t a g e  f r a m e d  t h e  same r e s u l t s  i n  r e g a r d s  t o  t h e  amount  ot  

v a r  l  ar i Le i n  a c a d e mi L  a •_ h i e v cum e n t  c h a t  hao been e x p l a i n e d  by t n e  

a n t e c e d e n t  p r e d i c t o r s .  The s e c o n d  p a r t  o t  t h e  t h i r d  r e s e a r c h  c v c 1e . 

t h e r e f o r e ,  was c o n d u c t e d  t o  p r o v i d e  e m p i r i c a l  and s t a t i s t i c a l  e v i d e n c e  

c o n c e r n i n g  t h e  l a s t  t wo  r e s e a r c h  q u e s t i o n s :

9. Do mampuiable v a r i ab l e s  account for  more of the t o t a l  
v a r i a n c e than n o n — m a n i p u 1 m b 1 e v a r i a b 1 e s
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10. Do more manipulable than non-manipulab1e v a r i a b l e s  account  
■for the expla ined var iance?

However,  as noted in Chapter 5,  the r e s u l t s  of the f i r s t  two research

cycles suggested the f o l l o w i n g  hypotheses wi th respect  to these two

research quest ions:

H i 2 : Manipulable v a r i a b l e s  account f o r  more t o t a l  observed and
explained var i ance  in s tandardi zed achievement t e s t  scores 
than non-manipulable v a r i a b l e s  in the Washoe County School  
D i s t r i c t .

H1 3 : More manipulable than non-manipulable v a r i a b l e s  account for
the var i ance in standardized achievement t e s t  scores in the 
Washoe County School D i s t r i c t .

Thus, the second set  of research processes was done to t e s t  these  

hypotheses concerning the m a n i p u l a b i l i t y  of the antecedent  p r e d i c t o r s  

and the observed var i ances in elementary student  academic achievement  

by the school system. A d d i t i o n a l l y ,  procedures were f o l lowed to 

determine i f  s i g n i f i c a n t  d i f f e r e n c e s  in m a n i p u l a b i l i t y  and types 

( i . e . ,  student  achievements,  e v a l u a t i ons ,  per sona l / f ami  1 i a l  

c h a r a c t e r i s t i c s ,  and school /  l earn i ng context  f a c t o r s )  of p r ed i c t o r s  

existed between the general  Washoe County School D i s t r i c t  elementary  

student  populat ion and Indian students.  Fol lowing these discussions,  

conclusions concerning the r e s u l t s  from both sets of the research  

processes in the t h i r d  research cycle (as repor ted in Chapters 5, 6 , 

7, and 8 ) w i l l  be made.

C h a r a c t e r i s t i c s  of Academic Achievement

Several  groups of analyses were made dur ing both stages in order  

to evaluate  the c h a r a c t e r i s t i c s  of academic achievement in the Washoe
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County School D i s t r i c t  f or  Indian students and fGr the generai  

elementary student  popu l a t i on .  The f i r s t  group of analyses were 

concerned wi th comparing mani pu l a t i ve  c h a r a c t e r i s t i c s  of the general  

reading and math or i en t ed  p r e d i c t o r  pools (see Cnapter 4) wi t  h t h o s e 

of the popul a t i on and Indian p r e d i c t o r  pools based upon the r esu l t s  

obtained in t h i s  research cycle  (see Cnapter 5 ) .  The second group o 

analyses comoared tne m a n i p u l a b i l i t y  of s p e c i f i c  achievement models,  

as wel l  as the average for  reading and math or i en t ed  models and tor  

a l l  ten models of achievement .  The l a s t  group of analyses compared 

the a o i l i t y  of the d i f f e r e n t  types of f a c t o r s  to account for  the 

observed var i ances in achievement t e s t  scor es .

hetnodo1 on l ca l  C l a r i f i c a t i o n

lo assess these issues a number of s t a t i s t ! c =  foi t e s t i n g  

hypotheses about the d i f f e r e n t  c h a r a c t e r i s t l c s  were useo. Which 

t echnique was employed was e s s e n t i a l l y  d i c t a t ed  0 v tne c na r a c t e r i s  11  

of tne data and the hypothesis in quest ion.  To t e s t  the proport ions  

d i f f e r e n c e s  in v a r i a b l e s  used to develop the regression models tne 

binomial  t e s t  was se lect ed over the i_ - 1  e s t because in most cases n_ w 

1 es 5 than 25 ( S i eg e l ,  195c) and Np was less than 5 ( B l a i ock ,  1 9 V v . 

Moreover,  the binomial  t e s t  provided the enact p r o b a b i l i t y  or oossrv 

p r op or t i ona l  d i f f e r e n c e s .  in order  to t e s t  pr ooor t i ona i  predictor  

d i f f e r e n c e s  ostween the Washoe County Scnooi D i s t r i c t  oooulat icn arid 

Indian models of achievement ,  a o i v s r i a t e  nonpar ametr ic technioue we 

necsssarv.  Once aga in ,  because n_ w a s smal l ,  F isher  s E" a c t lest  was 

e it.o 1 o v ed •. Agrest i  and F i n i a v ,  1 9 8 c :  B 1 a 1 oc t : , 1 ? 7 9 :  Si ege l ,  i 0 o e  >.
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Sines t here  were more than two types of antecedent  p r e d i c t o r s ,  to 

determine i f  more o-f one type entered i n t o  the models more than 

ot he r s ,  the c h i - squar e  t e s t  was used.

In assessing hypotheses concerned wi th the amount of var i ance  

accounted f o r  by the var ious models,  severa l  s t a t i s t i c a l  techniques  

were also employed. I t  should be noted t h a t  comparisons of the 

p r e d i c t o r  pools,  wi th respect  to amounts of expla ined var i ance ,  could 

not be made because the pools were q u a l i t a t i v e l y  based upon simple 

appearance in one or more of the models r a t h e r  than upon q u a n t i t a t i v e  

f requency counts.  Comparisons of the average amounts of var i ance  

expla ined by the seven reading and three  math models f or  the o r i g i n a l ,  

populat ion and Indian models,  however,  were made by c a l c u l a t i n g  the 

a r i t h m e t i c  means and var iances of the manipulable and non-manipulab1 e 

var iances t h a t  had been accounted f o r .  The t_- test  was used to t es t  

the observed d i f f e r e n c e s  in these means. However,  because the sample 

si zes  and var i ances were of ten unequal ,  an a l t e r n a t i v e  form of the 

t_ - test ,  as suggested by Wright  ( 19 8 6 : 4 5 7 - 4 5 8 ) ,  was used.

S t a t i s t i c a l  comparisons of the amount of var i ance accounted f o r  by 

manipulable and non-manipulab1 e v a r i a b l e s  in the s p e c i f i c  populat ion  

and Indian models were also made. Both the binomial  t es t  and the 

chi - square  t e s t  was used to t es t  these observed d i f f e r e n c e s .

L a s t l y ,  s t a t i s t i c a l  comparisons were made to t e s t  hypotheses 

concerning the amount of var i ance accounted for  by antecedents of 

previous student  achievement ,  student  e v a l ua t i o n s ,  personal  and 

f a m i l i a l  background char a c t e r i s t i c s , and school environment and
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l earning context  v a r i a b l e s .  The a r i t hme t i c  mean and var i ance  tor  each 

type o-f p r ed i c t o r  was f i r s t  ca l cu l a t ed  for  both the seven reading and 

three math models.  Once again,  because of smal l  o r i g i n a l  n_ s i zes  and 

unequal var i ances,  an a l t e r n a t i v e  form of the t_-test  was used to t es t  

the observed mean d i f f e r e n c e s  of each type of p r ed i c t or s  between 

Indian students and the Washoe County School D i s t r i c t  popul a t i on .

Comparative Analyses of ftcademic Achievement Pr ed i c t or s

Three separate sets of analyses were made concerning the  

propor t ions of manipulable and non-manipulab1e v a r i a b l e s .  The f i r s t  

set analyzed the propor t ions found in the o r i g i n a l ,  populat ion and 

Indian general  reading and math pools.  The second set compared the 

number of manipulable and non-manipulab1 e v a r i a b l e s  in and across 

models.  The l a s t  set of analyses evaluated the number of antecedent  

v ar i ab l es  from each of the four types of f a c t o r s  t hat  were pr ed i c t o r s  

of academic achievement f o r  the Washoe County School D i s t r i c t  

populat ion and Indian students.  I t  should be noted,  however,  that  

analyses of the models/pools wi thout  grade l eve l  and the models by 

grade l eve l  were not made because such quest ions,  whi le  of i n t e r e s t ,  

were beyond the scope of the present  study.

Comparison of reading and math p r e d i c t o r  pool s . General  reading  

and math pools of antecedent  p r ed i c t or s  were const ructed from the 

r e s u l t s  of the stepwise mu l t i p l e  regression analyses ( Or i g i na l  Pools) ,  

which were discussed in Chapter 4, and the stepwise and forced ent ry  

mu l t i p l e  regression analyses,  as presented in Chapter 5,  for  the
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populat ion (Populat ion Poo l s ! ,  and Indian students only ( I ndian  

Pools) .  These pr e d i c t o r  pools were q u a l i t a t i v e l y  developed;  t ha t  i s ,  

i f  an antecedent  v a r i a b l e  entered i n t o  one or more of the seven 

reading or three  math achievement models f o r  the p a r t i c u l a r  group,  

then the p r e d i c t o r  was included in the r e s pec t i ve  p r e d i c t o r  pool .

These reading and math p r e d i c t o r  pools are presented in Table 62,  

along wi th a l i s t i n g  of the 30 antecedent  independent v a r i a b l e s  (by 

type of f a c t o r )  se lected f o r  the m u l t i v a r i a t e  regression analyses in 

t h i s  s t udy .

The o r i g i n a l  reading pr e d i c t o r  pool was composed of 21 (787.) of 

the 30,  and the o r i g i n a l  math p r e d i c t o r  pool i ncorporated 10 <307.) of 

the 30, independent  v a r i a b l e s .  These p r e d i c t o r  pools,  then,  made up 

the set  of independent  v a r i ab l es  used f o r  f u r t h e r  analyz ing the 

populat ion and Indian students.  The populat ion reading p r e d i c t o r  pool  

had 18 (867.) of the 21 p r e d i c t or s  in the o r i g i n a l  reading pr e d i c t o r  

pool ,  whi le the populat ion math pr e d i c t o r  pool encompassed a l l  1 0  

(1007.) of the p r e d i c t or s  in the o r i g i n a l  math pool .  In comparison,  

the Indian reading p r e d i c t o r  pool was composed of 13 (627.) of the 21 

antecedent  v a r i a b l e s  in the o r i g i n a l  reading pool ,  and the Indian math 

pr e d i c t o r  pool had 6 (607.) Df  the 10 p r e d i c t o r s  t ha t  were in the 

o r i g i n a l  math p o o l .

The 30 independent  antecedent  v a r i a b l e s  used in the i n i t i a l  

stepwise m u l t i p l e  regression analyses p r o p o r t i o n a l l y  had 607. 

manipulable and 4u7. non-mani pul abl e p r e d i c t o r s .  This meant t ha t  the 

percentage of expected manipulable v a r i a b l e s  in the o r i g i n a l  p r ed i c t or
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Tabl e  62.  Compar i son of  O r i g i n a l ,  P o p u l a t i o n
and I n d i an  P r e d i c t o r  Pool s

Types of P r e d i c t o r s /  
Antecedent  Va r i a b l e s

O r i g i n a l  
Readi ng 

Pool

F'cpul at  ion 
Reading 

Pool

Indi  an 
Readi ng 

Pool

A. Academic Achievement
1. Number of Days Absent in 

1932-1983 (m) X X X
2. 1983 Reading Grade (m) X X X

B. Student  Eva l uat i ons
1. 1983 C i t i z e n s h i p  Grade (m) X X
2. G i f t ed  Program (m) X X X
3. Number of Times Held Back 

a Grade (m)

C. Backoround C h a r a c t e r i s t i c s
1. Age in Months at Time of Test (n)
2. Change of Schools in)

X 
X

X
3. Emergency Telephone (m) X X X
4. F a t h e r ' 5  Status ( n ) X X X
5. Free l< Reduced Lunch in) X X X
6 . Home Phone Listed (n) X X
7. Number of Parents Absent (n) X X X
8 . Number of Parents Employed (n) X X X
9. Racial  Ethnic Group (n) 

1 0 . Sex in) X X
11. St udent ' s  Residence (n) X X X

(m) —  I n d i c a t es  v a r i a b l e  t hat  i s  manipulable  by the school d i s t r i c t ,  
i n ) - - I n d i c a t e s  v a r i a b l e  t hat  i s  not manipulable by the school  

d i s t r i c t .
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Table 62. (Con t i nued )

O r i g i na l Populat i  on Indi  an
Types of P r e d i c t o r s / Readi ng Reading Reading

Antecedent  Va r i a b l e s Pool Pd o I Pool

D. School Environment and Learning
Contex ts

1. Acreage Per Student  (m) X X
2. Cost of School Per Student  ( m) X X
3. Encyclopedia Sets Per Student  (m) X X
4, Grade Level  (n) X X X
5. L i b r a r y  Open A f t e r  School

Per Student  (m) X X
6 . Magazine Subscr i p t i ons  Per

Student ( m) X X X
7. Number of Second Grade Special

Educat ion Students Per Student  (m)
B. Percentage of Books Added

Per Student  (m)
9. Percentage of Books Lost

Per Student  (m) X X
10. School ' s  Age ( n )
11. School ' s  Total  Enrol lment  (m)
12. School ' s  Median Fami ly Income (m)
13. Total  L i b r a r y  C i r c u l a t i o n

Per Student  (m)
14. Tota l  S t a f f  Per Student  (m)

Propor t ion of Manipulable  (m) to Non-Mam pu l ab l e  (n) Vari  ables

60:40 5 2 : 4B 50:50

( m ) - - I n d i c a t e s  v a r i a b l e  t hat  i s  manipulable by the school d i s t r i c t ,  
( n ) - - I n d i c a t e s  v a r i a b l e  that  i s  not manipulable by the school  

d i s t r i c t .
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Table 62. ( Cont i nued)

Types of P r e d i c t o r s /  
Antecedent Var i ab l es

Ori gi nal  
Reading 

Pool

Populat ion  
Read i ng 

Pool

Indian
Reading

Pool

A. Academic Achievement
1. Number of Days Absent in 

1982-1983 (m)
2. 1983 Grade Point  Average ( m) X X X

B. Student  Eva luat ions
1. 1983 C i t i z e n s h i p  Grade (m) X X X
2. G i f t ed  Program (m)
3, Number of Times Held 

Back a Grade (m)

X X X

C. Backoround C h a r a c t e r i s t i c s
1. Age in Months at  Time of Test (n)
2. Change of Schools (n)
3. Emergency Telephone (m)
4. F a t h e r ' s  Status (n)
5. Free & Reduced Lunch (n)

X X

6 . Home Phone L is ted (n)
7. Number of Parents Absent (n)
3. Number of Parents Employed ( n ) 
9. Racial  Ethnic Group (n)

X X

10. S e ( n)
11, S t udent ' s  Residence (n)

X X X

(m) — I nd i ca t es  v a r i a b l e  t ha t  is manipulable by the school d i s t r i c t .  
( n ) - - I n d i c a t e s  v a r i a b l e  t ha t  i s  not manipulable by the school  

d i s t r i c t .
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Table 62.  ( Con t i nued )

Types of P r e d i c t o r s /  
Antecedent  Var i ab l es

Or i g i na l  Populat ion  
Read i ng Reading 

Pool Pool

Indian  
Readi ng 

Pool

D. School Environment and Learninq Contex ts
1 . Acreage Per Student  (m) X X
nL. » Cost of School Per Student  (m)
0 ■ Encyclopedia Sets Per Student  ( m)
4. Grade Level  (n) X X X
5. L i b r a r y  Open Af t e r  School

Per Student  (m) X X
6 . Magazine Subscr ipt ions

Per Student  ( m)
7. Number of Second Grade Special

Educat ion Students Per Student  (m)
8 . Percentage of Books Added

Per Student  (m)
9. Percentage of Books Lost

Per Student  (m) X X X
1 0 . School ' s Age ( n)
1 1 . School 's  Total  Enrol lment  ( m)
1 2 . School ' 5  Median Fami ly Income (m)
13. Total  L i b r a r y  C i r c u l a t i o n

Per Student  (m)
14. Total  S t a f f  Per Student  (m)

Propor t ion of Manipulable (m) to Non-Manipulable ( n 5 Var i ab l es

60: 40 60:40 60:40 6  7: 3 3

( m ) - - I n d i c a t e s  v a r i a b l e  t ha t  i s  manipulable by the school d i s t r i c t ,  
( n ) — I nd i ca t es  v a r i a b l e  that  i s  not manipulable by the school  

d i s t r i c t .
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pools was 607., as t hat  was the propor t i on  o-f manipulable antecedents  

used in the analyses.  For the populat ion and Indian p r ed i c t o r  pools ,  

the expected percentages of manipulable v a r i a b l e s  was 527. and 607. for  

the reading and math o r i en t ed  p r e d i c t o r  pools r e s p e c t i v e l y ,  because 

t ha t  was the propor t i on of manipulable antecedents tha t  a c t u a l l y  

entered i n t o  the o r i g i n a l  p r e d i c t o r  pools t hat  were used in the 

m u l t i p l e  regression analyses for  the populat ion and Indian s tudent s .  

The expected and actual  number and percentage of manipulable v a r i a b l e s  

in the reading o r i en t ed  p r e d i c t o r  pools were as f o l l ows:

Manipulable  Manipulable
Va r i ab l es  Expected Var i ab l es  Entered g_-va 1 ue

Pr ed i c t o r  Pool n 7. _n  7. ________
Ori gi nal  18 60 1 1 52 .13
Populat ion 11 52 9 50 .18
Indian 11 52 7 54 .22

A binomial  t es t  of propor t ions f or  each p r e d i c t o r  pool i n d i c a t e d  t ha t

none of the observed percentages of manipulable v a r i a b l e s  in the

o r i g i n a l ,  popul a t i on ,  and Indian reading or i ented  p r ed i c t o r  pools were

s t a t i s t i c a l l y  g r ea t e r  or l ess than expected by chance.  I t  was

s u b s t an t i v e l y  i n t e r e s t i n g  to note,  however,  t hat  the Indian reading

pr e d i c t o r  pool was the only one to have a l a r ge r  percentage of

manipulable p r e d i c t o r s  than expected.

The expected and actual  number and percentage of manipulable

v a r i a b l e  in the math or i en t ed  p r e d i c t o r  pools were as f o l l ows:

Manipulable Manipulable
V a r i ab l es  Expected V a r i ab l es  Entered p_- v a 1 u e

P r ed i c t o r  Pool n 7. n 7. ________
Or i g i na l  IB 60 & 60 .25
Populat ion 6  60 6 60 .25
Indian 6 60 4 67 .31
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Again,  a binomial  t es t  of p r opor t i ons  tor  each ot the p r ed i c t o r  pools  

showed t ha t  none ot the observed percentages ot manipulable v a r i a b l e s  

in the math o r i en t ed  pools were s t a t i s t i c a l l y  l a r ge r  or smal l e r  than 

expected by chance.  Indeed,  tor  both the o r i g i n a l  and popu l a t i on ,  the  

math p r ed i c t o r  pools had e x a c t l y  the same percentage ot manipulable  

v a r i a b l e s  as was expected by chance alone,  wh i l e ,  once more, the 

Indian pool had a l a r g e r  percentage of manipulable v a r i a b l e s  than 

expected by chance.

The number and percentage of manipulable and non-manipulable  

v a r i a b l e s ,  then,  in each of the t h r e e  reading pools were as f o l l ows:

Manipulable  Va r i a b l e s  Non-Manipulable Var i ab l es
P r e d i c t o r  Pool__________n____________ X______   n_____________ X_
Or i g i n a l  11 52 10 48
Populat ion 9 50 9 50
Indian 7 54 6 46

A c h i - squar e  s t a t i s t i c a l  t e s t  of the observed d i s t r i b u t i o n s  was not 

s i g n i f i c a n t  [ l}  - . 05,  p = n . s . ) ,  which meant t hat  the d i s t r i b u t i o n s  

of manipulable and non-manipulable v a r i a b l e s  were not s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t  between the t hree  reading or i en t ed  p r e d i c t or  

pool s.

The number of manipulable and non-manipulable v a r i a b l e s  in each of 

the t h r ee  math o r i en t ed  p r e d i c t o r  pools were as f o l l ows:

Manipulable  Va r i a b l es  Non-Manipulable Var i ab l es
Pr e d i c t o r  Pool_________ n____________ X______ __________ n_____________ X_
Or i g i na l  6 60 4 40
Populat ion 6 60 4 40
Indian 4 67 2 33

The ch i - square  s t a t i s t i c a l  t e s t  was not s t a t i s t i c a l l y  s i g n i f i c a n t  ( X_2 

= . 0 9 ,  p = n . s . ) ,  which meant t ha t  the observed d i s t r i b u t i o n s  in the
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t h r ee  math or i en t ed  p r e d i c t o r  pools of manipulable and non-manipulable  

v a r i a b l e s  were not s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t .

In sum. s t a t i s t i c a l  t e s t s  of the observed d i f f e r en c e s  in 

manipulable and non-manipulable  antecedent  v a r i a b l e s  in the o r i g i n a l ,  

po pu l a t i on ,  and Indian p r e d i c t or  pools were not s t a t i s t i c a l l y  

s i g n i f i c a n t l y  (p < . 05 )  d i f f e r e n t  from what would have been expected by 

chance based upon the propor t ion of manipulable v a r i a b l e s  included in 

the var ious m u l t i p l e  regression analyses.  Nonetheless,  in comparing 

the d i s t r i b u t i o n s  of manipulable v a r i a b l e s ,  the f a c t  t hat  the Indian  

reading and math or i en t ed  p r e d i c t o r  pools were the only ones to have a 

l a r g e r  propor t i on of manipulable v a r i a b l es  than was expected by chance 

was s u b s t an t i v e l y  s i g n i f i c a n t .

Comparisons of m a n i p u l a b i l i t y  by models of achievement . The 

second group of analyses was concerned wi th the d i s t r i b u t i o n s  of 

manipulable and non-manipulable p r e d i c t o r s  for  each s p e c i f i c  

achievement model,  as wel l  as f or  the reading and math or i ent ed  models'  

in genera l .  Table 63 presents the number and percentage of 

manipulable and non-manipulable v a r i a b l e s  that  entered in each of the 

o r i g i n a l  (stepwise o n l y ) ,  popul a t i on ,  and Indian models of 

achievement .  The average number and percentage of p r ed i c t o r s  in the 

seven reading o r i e n t ed ,  three math o r i en t e d ,  and a l l  ten models are 

also presented in Table 63. Analyses of manipulable and 

non-manipulable p r e d i c t o r s  through s t a t i s t i c a l  examinat ion of 

d i f f e r e n c e s  in the propor t ions  between the o r i g i n a l ,  popul a t i on,  and 

I ndian models a l l  proved to be n o n s i gn i f i c a n t  ( i . e . ,  p > . 05 ) .  Thus,
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Table 63. Number and Percentage of Manipulable and 
Non-iiani pul abl e Var i ab l es  in the O r i g i n a l ,  Populat ion  

and Indian Regression Models of Achievement

Ori qi nal  
Models 
n 1.

Populat ion Indian  
Models Models 
n '/. n I

Word Study S k i l l s
Man i pulab1e V.1 60 4a 57 3b >c 60
Non-Mani pulable •-) 40 3 43 2 40

a- -A binomial  t e s t between the o r i g i n a l and populat ion models
resu l ted  in p = . 29.

D-~A binomial  t es t between the o r i g i n a l and Indian models r esu l t ed
in p = . 35.

C- -A F i s h e r ' s  exact p r o b a b i l i t y  t e s t  between populat ion and Indian
models resu l ted i n p = ,.44.

Readinq Comprehension
Manipulable 5 S3 7a 70 3b i c 100
Non-Manipulable 1 17 3 30 0 0

a- -A binomial  t es t between the o r i g i n a l  and populat ion models
r esul ted  in p = . 16.

b- -A binomial  t es t between the o r i g i n a l  and Indian models resu l t ed
in p = .57.

C- - A F i s h e r ' s  exac t p r o b a b i l i t y  t e s t  between populat ion and I n d i a n '
models resu l t ed in p = .42.

Readino Test Total
Mani pulable 5 62 5a 62 4b >c 67
Non-Hani pulabl  e 3 38 7 7  0  O 7  7  o  u O  *. •_>

a- -A binomial  t es t between the o r i g i n a l and populat ion models
resul ted in p = .28.

b- -A binomial  t es t between the o r i g i n a l and Indian models r esu l t ed
in p = .32.

c- -A F i s h e r ' s  exact p r o b a b i l i t y  t e s t  between populat ion and Indian
models resu l t ed in p = .42.
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Ori oi nal  
Models

Peculat ion  
Models

Indian  
Models

n 7. n '/. n ’/.

Vocabulary Knowledqe 
Manipulable  
Non-Manipulable

3 50 
3 50

6 a 60 
4 40

2b - c 67 
1 33

a- - A  binomial  t e s t  
resu l t ed  in p = 

b - -  A binomial  t e s t  
in p = .38.  

c -  - A F i s h e r ' s  exact  
models r esu l t ed

between the o r i g i n a l  and populat ion models 
. 2 0 .
between the o r i g i n a l  and Indian models r esu l t ed

p r o b a b i l i t y  t e s t  between populat ion and Indian  
in p = .49.

L i s t en i nq  Comorehension
Man i pulab1e A 29 4 a 40 3b i c 60
Non-Manipulsble cJ 71 6 60 2 40

a- -A binomial  t e s t between the o r i g i n a l  and populat ion models
resu l t ed  in p = . 19.

b- -A binomial  t e s t between the o r i g i n a l  and Indian models r esu l t ed
in p = . 1 2 .

C- - A F i s h e r ' s  exact p r o b a b i l i t y  t e s t  between populat ion and Indian
models resu l t ed i n p = ., 33.

Audi tory  Test Total
Man i pulab i e •j• 60 4 a 40 4b i c 80
Non-Manipulable 2 40 6 60 1 20

a- -A binomial  t es t between the o r i g i n a l  and populat ion models
r esu l t ed  in p = . 1 1 .

b- - A binomial  t es t between the o r i g i n a l  and Indian models r esu l t ed
in p = .25.

C- - A Fi sher ' s exact p r o b a b i l i t y  t e s t  between populat ion and Indian
models resu l t ed i n p = ,,16.
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O r i g i n a l  Populat i  on Indi  an
Model 5 Models Models
n '/. n I n '/

Sp e l l i ng
Manipulable  4 57 4a 57 4*3>c 44
Non-Manipul  abl e 3 43 3 43 5 56

a- - A binomial  t e s t  between the o r i g i n a l  and populat ion models 
r e s u l t e d  in p = .29.

b- -A binomial  t es t  between the o r i g i n a l  and Indian models r e s u l t e d  
in p = . 2 0 .

C- -A F i s h e r ' s  exact  p r o b a b i l i t y  t e s t  between populat ion and Indian  
modeis r e s u l t e d  in p = .34.

Average For Reading Models
Manipulable  4 57 5a 56 3a i c 60
Non-Manipulable 3 43 4 44 2 40

a- -A binomial  t e s t  between the o r i g i n a l  and populat ion models 
r e s u l t e d  in p = .26.

h- -A binomial  t e s t  between the o r i g i n a l  and Indian models r e s u l t e d  
in p = . 34 .

C- -A F i s h e r ' s  exact  p r o b a b i l i t y  t e s t  between populat ion and Indian  
models r es u l t e d  in p = . 42.

Math Concepts
Manipulable 4 67 5a 71 3^ t c 75
Non-Mam pul abl e 2 33 2 29 1 25

a- -A binomial  t e s t  between the o r i g i n a l  and populat ion models 
r e s u l t e d  in p = .31.

b- -A binomial  t e s t  between the o r i g i n a l  and Indian models r e s u l t e d  
in p = . 40 .

C- - A F i s h e r ' s  exact  p r o b a b i l i t y  t e s t  between populat ion and Indian  
models r e s u l t e d  in p = .51.
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Table 63.  ( Con t i nued )

Ori qi nal  
Models

Popui a t i  on 
Models

Indian  
Model 5

n 7. n 7. n 7.

Math Test Total  
Mani pulable  
Non-Manipulable

4 100 
0 0

5a 83 
1 17

3b Jc 1 0 0

0  0

a- -A binomial  t e s t  
r e s u l t e d  in p = 

b- -A binomial  t e s t

between the o r i g i n a l  
1 . 0 0 .
between the o r i g i n a l

and populat ion models 

and Indian models r esu l t ed
in p = 1 . 0 0 .

C- -A Fisher  's exact  
models resu l t ed

p r o b a b i l i t y  t e s t  be 
in p = .67.

tween populat ion and Indian

Science Knowledge
Manipulable 4 67 4° 67 4b i c 80
Non-Manlpulab1e 2 33 2 33 1 20

a- -A binomial  t es t between the o r i g i n a l  and populat ion models
resu l t ed  in p =

b -  -  A binomial  t es t between the o r i g i n a l  and Indian models resu l t ed
in p = .33.

c - -A Fisher  ' s exact p r o b a b i l i t y  t es t  between populat ion and Indian
models resu l t ed in p = . 45 .

Average Tor Math Models
Man i pu1ab1e 4 80 5a 71 3b i c 75
Non-Mani pulable 1 20 2 29 1 25

a— A binomial  t e s t between the o r i g i n a l  and populat ion models
resu l t ed  in p = .28.

b -  -  A binomial  t es t between the o r i g i n a l  and Indian models resu l t ed
in p = .41.

C- -A Fi sher ' s exact p r o b a b i l i t y  t e s t  between populat ion and Indian
models r esu l t ed in p = . 51 .
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436

Ori qi nal  
Models 
n ’/.

Populat ion Indian  
Models Models 
n ’/. n 7.

Average f or  Al l  Models
Manipulable 4 67 5a 62 3b i c 60
Non-Mani pulable 3 38 2 40

a- - A  binomial  t e s t between the o r i g i n a l and populat ion models
r esu l t ed  in o = .27.

b- - A binomial  t e s t between the o r i g i n a l and Indian models resu l t ed
in p = .33.

C- -A Fisher  ' s exact p r o b a b i l i t y  t e s t  between populat ion and Indian
models r esu l t ed i n p = .,44.
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none o-f the observed d i f f e r e n c e s  in the d i s t r i b u t i o n s  of manipulable  

(and non-manipulable)  v a r i a b l e s  were s t a t i s t i c a l l y  s i g n i f i c a n t l y  

d i f f e r e n t  from what would have been expected by chance a lone.  That  

such d i f f e r en c e s  in the propor t i ons  were not s t a t i s t i c a l l y  s i g n i f i c a n t  

may have been due to the smal l  r e s i z e s  ( i . e . ,  3 to 10 v a r i a b l es  per 

model) i nvolved.

Comparisons of types of antecedent  p r e d i c t o r s . The l a s t  set  of 

analyses were concerned wi th determining i f  observed d i f f e r en c e s  

between the populat ion and Indian models,  wi th respect  to the numbers 

of previous student  achievements,  previous student  e v a l u a t i ons ,  

personal  and f a m i l i a l  background c h a r a c t e r i s t i c s ,  and school  

environment and l ear n i ng  con t ex t s ,  were s t a t i s t i c a l l y  s i g n i f i c a n t .

For these analyses the d i s t i n c t i o n  between reading or i ent ed  and math 

or i ent ed  models was r e t a i n e d .  As the number of va r i ab l es  for  each 

type of p r e d i c t o r  was very smal l  (or none) ,  which may be why 

s t a t i s t i c a l  s i g n i f i c a n c e  was not found,  in any one of the ten models 

of achievement ,  model by model analyses were not made. Table 64 

repor t s  the observed and expected f requencies  f or  each of the four  

types of antecedents f or  both the reading and math or i ent ed models,  

and the ca l cu l a t ed  chi -square  value f o r  the observed d i f f e r e n c e s  

between the populat ion and Indian models.  Frequencies were t abul a t ed  

by count ing each p r e d i c t o r  from each model i n t o  one of the four  

types.  For example,  previous grades entered i n t o  a l l  seven of the 

populat ion reading or i ented models and previous at tendance also  

entered i n t o  two of the seven models,  r e s u l t i n g  in an observed
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Table 64.  Comparison of V a r i a b l e  Frequencies of Academic 
Achievement,  Student  Ev a l u a t i o n ,  Personal  and F am i l i a l  

Background C h a r a c t e r i s t i e s ,  and School Environment  
and Learning Context  Pr e d i c t o r s

Frequency
Read i nq Or iented Models Math Or iented Models

Poqulat i  on Indian Total Poqulat  i on Indian Total

Academic Achievement

Observed 9 8  17 3 3 6

Expected 8 .5 8 .5 3 3

3L2 =  ■06,  p = n . s . X2 = 0 . 0 , p = n . s .

Student  Eva luat ions

Observed 6 4 10 5 4 9
Expected 5 5 4.5 4.5

L 2  =  • 40,  p = n . s . L 2  = • 2 2 , p = n . s .

Personal  and Fami1i al
Backqround Character i  s t i  cs

Observed 30 12 42 4 1 5
Expected 21 2 1 2 . 5 L .  a \J

I 2  =  7 .72 ,  p <.01 X2 = 1 . 3 ,  p = n . s .

School Environment and
Learnina Contexts

Observed 17 12 29 7 4 1 1
Expected 14.5 14.5 5.5 5.5

L 2  = • 8 6 , p = n . s . L 2  = . 82,  p = n . s .
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■frequency of nine p r e d i c t  or s f o r  the academic achievement type of 

v a r i a b l e s  in the popul a t i on  models.

Resul ts of the ch i - squar e  t e s t  i nd i ca t ed  t ha t  the only observed 

d i f f e r e n c e  t h a t  was s t a t i s t i c a l l y  d i f f e r e n t  was f o r  the number of 

background c h a r a c t e r i s t i c s  in the reading populat ion models.  That i s ,  

the number of t imes background c h a r a c t e r i s t i c s  s t r u c t u r a l l y  predic t ed  

reading or i en t ed  academic achievement for  the populat ion was 

s t a t i s t i c a l l y  g r ea t e r  than expected by chance. This meant,  as w e l l ,  

t hat  background c h a r a c t e r i s t i c s  were s t a t i s t i c a l l y  l ess important  in 

ex p l a i n i n g  the reading or i en t ed  academic achievement of Indian  

students than for  students in the Washoe County School D i s t r i c t  in 

genera l .

Summary. S t a t i s t i c a l  analyses of the propor t ion or f requenc ies  of 

manipulable and non-manipulable antecedent  p r ed i c t o r s  found no 

d i f f e r e n c e s  between the o r i g i n a l ,  popu l a t i on ,  and Indian models,  

except  f o r  the observed d i f f e r e n c e  between the populat ion and Indian  

reading or i en t ed  models wi th respect  to the importance of personal  and 

f a m i l i a l  background c h a r a c t e r i s t i c s .  That i s ,  background f a c t o r s ,  a l l  

but one of which would not be manipulable by the school system, were 

s t a t i s t i c a l l y  l ess important  in e x p l a i n i ng  Indian student  reading  

or i en t ed  achievement than f or  students in the Washoe County School  

D i s t r i c t  in general  .

Comparat ive Analys is  of Explained Var iance

S i mi l a r  to the analyses of the propor t i on of v a r i ab l es  ent er ing
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i n t o  the var ious models t hat  would be p o t e n t i a l l y  manipulable by the 

school system, t hree  sets o-f ev a l u a t i o n s  were made ot the var i ance  

accounted t or  by manipulable and non-manipulable v a r i ab l es .  The f i r s t  

group of analyses compared the average amounts of var i ance expla ined  

by manipulable and non-manipulable antecedent  p r ed i c t or s  in the  

o r i g i n a l ,  popu l a t i o n ,  and Indian reading and math or i ent ed  models of 

achievement .  The second set  of analyses compared each of the ten 

populat ion and Indian models of achievement f or  amounts of var i ance  

explained by manipulable and non-manipulable f a c t o r s .  The l a s t  set  of 

analyses compared the populat ion and Indian models wi th respect  to the  

average amounts of var i ance expla ined by previous student  academic 

achievement ,  previous student  e v a l u a t i o n s ,  personal  and f a m i l i a l  

background c h a r a c t e r i s t i c s ,  and school environment and l earn i ng  

context  types of p r e d i c t o r s .  Separate analyses were made for  the  

reading and math or i ent ed  models of academic achievement .

Comparison of average var i ances in reading and math or i ented  

model s . fin assumption made f or  these analyses was that  the average  

percentage of var i ance explained by manipulable v a r i a b l es  should be 

t h e o r e t i c a l l y  p r opor t i ona t e  to the percentage of manipulable v a r i a b l e s  

in the respec t i ve  reading and math or i en t ed  p r e d i c t o r  pools.  As such,  

the percentage of manipulable v a r i a b l e s  in the populat ion reading  

(507.) and math (6u7.) and Indian reading (547) and math (677.) p r ed i c t o r  

pools were used as expected percentages of explained var i ance.
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The expected and actual  average percentages ot explained v 

accounted tor  bv manipulable va r i a b l e s  in the re a d 1 n g or i ented  

t h e r e f o r e ,  were as fo l lows:

X af Vansncs  Averaqe of g_-
Predictot  Fugi  u x o e c t e o  £xo 1 ci. n u  Var 1 ance
Or ig ina l  52 79
Populat ion 50 32
Indian 54 92

The z_-t est  of propor t ions for  the average percentage of exoia i

var i ance was s t a t i s t i c a l l y  s i g n i f i c a n t  for  tne o r i g i n a l  iz_ = 2

<. 01) , populat ion iz_ = 3 . 2 ,  o and Indian (z_ = 4 .2*  o ■,

reading or i ented models of achievement.  This meant t hat  tne a

oropor t ion of explained var i ance in the reading or i ent ed  model

accounted for  by manipulable f a c t o r ;  was s t a t i s t i c a l l y  si gn i f 1

g r e a t e r  t h a n  e :■ • o e c t e d  r e l a t i v e  t o  t h e  p r o p c r  1 1  o n  o f  m a n  l  o u i  a b  1

v a r i a b l e s  in the reading or i ent ed pr e d i c t o r  pooi s used tor  the

o r i g i n a l ,  popul a t i on,  and Indian mu l t i p l e  regression analyses.

in f a c t ,  manipulable va r i a b l e s  accounted for  between four

t imes as m u c h v a r i a n c e . on the average,  as did n o n - it a n i p u i a o i e

v a n a o i e s  in reading or i ent ed achievement.  That i s ,  over

t h r ee - f o u r t h s  of the explained var iance in reading or i ent ed

achievement was p o t e n 1 1 a i * v m a nip uI a bie b v tne s c n o o i s v s t e m.

Moreover,  i t  was c l ear  that  manipulable p r ed i c t o r s  accounted t

subst ant i ve l y  more explained var iance ( i . e . ,  / 1 0 X more) in the

reading or i ent ed models (92V.), than in e i t h e r  the o r i g i n a l  179

t n e  p o p u l a t i o n  ( S  2 1 ) m o d e l s .
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F a r t h e r ,  the expected and actual  average amounts ot explained  

var iance accounted tor  by manipulable v a r i a b l e s  in the math or i ented  

models were as f o l l ows:

'/. of Var iance Average '/. of g_-value
Pr ed i c t or  Fool  Expected Explained Var iance ________
Or i g i na l  60 91 .001
Populat ion 60 90 .001
Indian 67 96 .001

As wi th the reading or i en t ed  models,  the z_-test of pr opor t i ons  for  the

average amount of expla ined var iances was found to be s t a t i s t i c a l l y

s i g n i f i c a n t  f or  the o r i g i n a l  (z_ = 3 . 4 4 ,  p < . 0 01) , populat ion (z_ =

3 . 33 ,  p < . 0 0 1 ) ,  and Indian (z_ = 3 . 62 ,  p <. 0 0 i ) math or i ent ed models of

achievement .  Again,  t h i s  meant t ha t  in each of the t hree  cases,  the

average percentage of explained var i ance accounted for  by manipulable

p r ed i c t o r s  was s i g n i f i c a n t l y  l a r g er  than expected based upon the

propor t ion of manipulable f a c t or s  in the math or i en t ed  pools used for

the o r i g i n a l ,  populat ion and Indian m u l t i p l e  r egression analyses.

Manipulable v a r i a b l e s  unquest ionably accounted for  more than nine

t imes as much va r i ance ,  on the average,  as did non-manipulable f a c t o r s

in the math or i ent ed  models.  Over n i n e - t e n t h s  of the explained

var iance in math or i en t ed  achievement t e s t  scores,  then,  was

p o t e n t i a l l y  manipulable by the school system. A d d i t i o n a l l y ,  i t  was

found that  manipulable v a r i ab l e s  accounted for  s u b s t a n t i ve l y  more

var iance ( i . e . ,  5'/.), on the average,  in the Indian than in the other

math or i ent ed  models.
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The average expected and actual  average percentages ot explained  

var iance accounted t o r  by manipulable v a r i a b l e s  across tne ten models 

of academic achievement were as f o l l ows :

Average i. of Average '/. of g_-vaiue
Pr ed i c t o r  Fool Explained Var 1 ance Explained Var iance ________
O r i g i na l  5fc 83 .01
Populat ion 55 84 .01
I ndian fa 0 94 .001

C l e a r l y ,  s u b s t a n t i v e l y  more va r i ance ,  on the average,  was accounted

f or  by manipulable p r e d i c t o r s  in the Indian models of academic

achievement than in the o r i g i n a l  or popul a t i on modeis of achievement.

The r e s u l t s  of the z_-test analyses also i nd i c a t e d  t ha t  s t a t i s t i c a l l y

more va r i ance ,  on tne average,  was accounted f or  by manipulable

v a r i a b l e s  than was expected based upon the average propor t ions of

manipulable v a r i a b l es  in the o r i g i n a l ,  populat ion and Indian models.

As a r e s u l t  of these analyses,  s t a t i s t i c a l  comparisons of

var i ances a t t r i b u t e d  to manipulable p r e d i c t o r s  were made between the

o r i g i n a l ,  popul a t i on ,  and Indian reading and math or i ent ed  models of

achievement .  Table fa5 r epor t s  the means and t_- rat io  values by pa i rs

of  models f o r  t o t a l  v a r i a n c e s  accounted  f o r  by m a n i p u l a t l e  v a r i a b l e s .

While none of the s t a t i s t i c a l  comparisons were s i g n i f i c a n t  Ip ; , 05 )

several  s u b s t an t i v e l v  s i g n i f i c a n t  r e s u l t s  were found.  As noted aoove,

the mean amounts of var i ance accounted for  by the reading and math

or i en t ed  models were e s s e n t i a l l y  the same in both the o r i g i n a l  and

populat ion models of achievement .  On the other  hand, the average

amount of  ma n i p u l ab l e  v a r i a n c e s  e x p l a i n e d  b v t he  I nd i an  models was

considerably  d i f f e r e n t  from those in the o r i g i n a l  and populat ion
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T ab l e  65.  Mean Compar isons of  Average Amounts
of  Va r i a n c e s  Accounted f o r  by

M a n i p u l a b l e  V a r i a b l e s

Types of Models

Average '/. of Table Var iance Accounted 
f o r  by Manipulable  Var i ab l es  

'/. 7. t - r a t  i o

O r i a i n a l Populat ion

Reading Or iented 25.19 25.46 - . 0 9
Math Or iented 28.15 27.89 . 1 0

Populat i  on Indi  an

Reading Or iented 25.46 29.08 - 1 . 0 2
Math Or iented 27.89 33.51 - . 8 8
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models.  A d d i t i o n a l l y ,  i t  was again noted that  manipulable var i ab l es  

accounted -for su b s t a n t i ve l y  more var iance in tne Indian than the 

populat ion (or o r i g i n a l )  modeis.

The r e s u l t s  of the mean comparisons of var iance accounted tor  cy 

non-manipulable v a r i ab l e s  are presented in Table 6 6 . I n t e r s s t i n g l v , 

the mean comparison ( t_- test )  of the average amount of non-manipulable  

var iance in the populat ion reading or i ent ed models was s t a t i s t i c a l l y  

s i g n i f i c a n t l y  ( t_= 2 . 19 ,  p ( . 0 5 )  greater  than the var iance accounted 

f or  by non-manipulable v a r i ab l e s  in the Indian reading or i ent ed  

models.  That i s ,  antecedent  p r e d i c t o r s ,  which were not p o t e n t i a l l y  

manipulable by the school system, accounted for  s t a t i s t i c a l l y  

s i g n i f i c a n t l y  l ess var i ance in reading or i ent ed models of Indian  

student  achievement than they did for  the Wasnoe County School  

District students in general, which punctuates the results reportec 
e a r l i e r  for  the number of non-manipulao1e p r ed i c t o r s  for  Indian  

students.

Table 67 summarizes the t a b l e  and e:;plained var iances for  eacn 

model,  for  the reading and math or iented model averages,  and for the 

averages of the ten models.  The r e s u l t s  (Table 67) i nd i cated tnat  

non-manipulab1 e v a r i a b l e s  accounted f or  the l a r ge s t  amounts of 

var i ance  in the populat ion models f i r s t ,  then tne o r i g i n a l  models, and 

l a s t l y  the Indian models.  Indeed,  non-mampuiable v a r i ab l e s  accounted 

for  more than twice as much explained var i ance ,  on tne average,  in the 

populat ion models 1 167.) as in the Indian models ( 6 / . ) .  Moreover,  the 

amount of explained var iance accounted for  bv non-manipulable
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Tabl e  66.  Mean Comparisons of Average Amounts
of Var i a nce s  Accounted f o r  by

Non- Man i p u l a b l e  V a r i a b l e s

Types of Models

Average 1. of Table Var iance Accounted 
f or  by Non-Manipulab1e Var i ab l es  

•/. t - r a t i o

Or i q i na l Populat ion

Reading Or iented 5.41 5.61 - . 1 5
Math Or iented 2 . SI 3 . 0  6 - . 1 4

Populat ion Indian

Reading Or iented 5.61 2. 19 2 . 19 *
Math Or iented 3.06 1. 13 1. 99

* - - p  < .05 .
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Table 67. Comparisons of Table and Explained Variances in  the
O rig in a l, Population, and Indian Model5 of Achievement

Model3 Drioinal Models Pooulati on Models Indian Models
Non- Non- Ncn-

Hanioulable 
Tab*5 Expc

Manipulable 
Tab*5 Expc

Hanioulable 
Tab*5 Expc

Manioulabie 
Tab6 Expc

Hanioulable 
Tab*5 Expc

Hanioulable 
Tab*5 Expc

X X X X X X X X X X X X

SKLS 18.41 81 4.26 19 19.73 B5 3.49 15 22.94 80 5.68 20
READ 28.57 95 1.61 5 28.31 89 3.43 11 36.81 100 0.00 0
READT 32.46 85 5.55 15 32.06 90 3.43 10 43.02 98 .79 2
VOC 22.32 73 8.38 27 26.34 80 6.75 20 22.45 98 .40 n

I

LIST 18.20 64 10.02 46 19.43 65 10.25 35 19.87 87 2.86 13
AUDIT 17.36 75 5.69 25 20.59 79 5.31 21 29.16 100 0.00 0
SPELL 31.66 83 6.69 17 31.74 83 6.62 17 29.10 84 5.58 16

Average for
Models 24.14 79 6.03 T )

L i . 25.46 82 5.61 18 29.05 92 2.19 B

MATH 01 1 0  
i .  1 •  - j t 90 3.08 10 26.33 89 3.09 11 36.56 98 .71 2

MATHT 32.82 100 0.00 0 32.10 97 .89 3 38.98 100 0,00 0
SCI 24.30 82 5.36 18 24.96 33 5.21 17 25.00 90 2.69 10

Average for
Models 28.15 91 2.81 9 27.80 90 3.06 10 33.51 96 1.13 4

Average for
All Models 25.34 83 5.06 17 26.16 84 4.35 16 30.39 94 1.87 6

a—Model nates are as follows: SKLS—Kord Study Skills; READ—Reading Comprehension; READT— 
Reading Test Total; VOC—Vocabulary Knowledge; LIST—Listening Comprehension;
SPELL—Spelling; AUDIT—Auditory Test Total; MATH—flath Concepts; MATHT—Hath Test Total 
SCI—Science

*>—Percentage of table (or total) variance accounted for in the dependent variable. 
c—Percentage of explained variance accounted for in the dependent variable. The variance 

accounted for by the 'other11 variables sta tis tica lly  forced into the equation was not 
included in the comparisons or for purposes of calculating the explained variance.
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v a r i a b l e s ,  on the average,  was e s s e n t i a l l y  the same t or  both the 

o r i g i n a l  (17’/.) and populat ion (167.) models.

Comparison ot var i ances by models. Table 6 8  comparat i ve ly  

presents the amounts ot var i ance tor  each ot the ten dependent  

v a r i a b l e s  accounted tor  by manipulable and non-manipulable antecedent  

p r e d i c t o r s  in the populat ion and Indian models,  along wi th the 

c a l c u l a t e d  ch i - square  value.  The r e s u l t s  of the s t a t i s t i c a l  t e s t s  

i nd i c a t e d  t hat  the aud i t o r y  t e s t  t o t a l  var i ance was the only one of 

the ten c r o s s t ab u l a t i o n s  t hat  was s t a t i s t i c a l l y  s i g n i f i c a n t  at  or 

beyond the .05 l e v e l .  That i s ,  the chi - square  t e s t  of observed 

manipulable and non-manipulable var i ances i ndi cated t hat  

non-manipulable  v a r i a b l e s  accounted f or  s t a t i s t i c a l l y  s i g n i f i c a n t l y  (p 

<.05)  more var i ance in the populat ion than in the Indian model of 

a u d i t o r y  t e s t  t o t a l  achievement.

Comparison of expla ined var i ances by types of p r e d i c t o r s . The 

r e s u l t s  of the mean comparisons (or t_- tests)  of var i ance explained by 

previous academic achievement ,  student  ev a l ua t i o n s ,  personal  and 

f a m i l i a l  background c h a r a c t e r i s t i c s ,  and school environment and 

l ea r n i n g  context  f a c t o r s  between the populat ion and Indian reading and 

math or i ent ed  models are presented in Table 69. Three of these  

s t a t i s t i c a l  eva l ua t i ons  were found to be s t a t i s t i c a l l y  s i g n i f i c a n t  at  

or beyond the .05 l e v e l .  F i r s t ,  the mean amount of var iance explained  

by previous student  eva l ua t i ons  was s t a t i s t i c a l l y  s i g n i f i c a n t l y  

gr e a t e r  in both the Indian reading or i en t ed  ( t_= - 2 . 1 9 ,  p < .05)  and
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Tabl e  68.  Compar isons of  Va r i a n c e s  Accounted f o r  by
M a n i p u l a b l e  and N o n- Man i p u l a b l e  P r e d i c t o r s

Model

Tabl e
Populat i  on

'//•

Var iance
Indians

7.

Word Studv S f d l l s

Manipulable 19.73 22.94

Non-Manipulable 3.49 5.68

Total 23.22 28.62

rHOoii

™
 1 

X
I p = n . s.

Readinq Comprehension

Manipulable 28.31 36.81

Non-Manipulable 3. 43 0

Total 31.74 36.81

X.2 = 2 .22 p < . 2 0

Readinq Test Total

Manipulable 32.06 43.22

Non-Man i pu lable 3 .43 .79

Total 35.49 44.01

X. 2 = 1.11 p = n. s.
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Tabl e  68.  ( Cont i nued)

Model

Table Var iance  
Populat ion  

7.
Ind i ans 

7.

Vocabulary Knowledqe

Nani pulable 26.34 22.45

Non-Manipulable 6 . 75 .40

Total 33.  09 22.85

X_2  = 2.71 p < . 1 0

L i s t en i nq  Comprehension

Manipulable 19. 43 19.87

Non-Man i pu l ab1e 10.25 2 . 8 6

Total 29.68 22.73

X.2 = 2.24 p < . 2 0

Audi tory Test Total

Manipulable 20. 59 29.  16

Non-Manipulable 5.31 0 . 0 0

Total 25. 90 29.16

X2 = 4.47 p <. 05
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T ab l e  68.  ( Cont i nued)

Model

Table  
Populat ion  

■/.

Vari  ance
Indians

•/.

So e l 1i nq

Mani pulable 31.74 29. 10

Non-Manipulable 6.62 5 .58

Total 38.36 34.  6 8

X2 = .06 p = n. s.

Math Concepts

Manipulable 26.  60 36. 56

Non-Mani pul able 3 . 09 .71

Total 29.69 37. 27

X_2 = .90 p = n. s .

Math Test Total

Mani pulable 32.  10 38.  98

Non-Manipulable .89 0 . 0 0

Total 32.99 38.98

X.2 = .00 p = n.s .

Science Knowledae

Mani pulable 24.  96 25.  00

Non-Mani pulab1e 5.21 2.69

Total 30.  17 27.69

L2 = . 2 0 p = n. s .

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table 69. Coapanson of Average Aaounts of Variances 
Accounted For by Type of Predictor

Type of 
Variable

Readino 
Mean I  of 

Variance For 
PoDulation

Oriented Models 
Mean I  of 

Variance For 
Indians t-value

Math Oriented Models 
Mean X of Mean X of 

Variance For Variance For 
Pooulati on Indians t-value

Academic
Achievement 20.00 24.15 -1.31 23.31 26.72 -1.09

Student
Evaluations .13 1.66 -2.19* 1.29 2.60 -7.71***

Background
Characteristics 6.12 2.08 3.81** 2.48 .24 1.15

School
Environaent 4.54 3.34 1.10 5.37 5.09 .30

*--p < .05
* * — p < .01 

m — p < . 001
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math or i ent ed  (t_ = - 7 . 7 1 ,  p ( . 001 )  models.  This meant t hat  previous  

teacher  e va l ua t i ons  were s t a t i s t i c a l l y  si gn i-f i cant 1 y more impor tant  in 

e xp l a i n i ng  Indian student  achievement than e lementary student  

populat ion achievement in genera l .

Second, the average amount of var i ance expla ined by personal  and 

f a m i l i a l  background c h a r a c t e r i s t i c s  was s t a t i s t i c a l l y  s i g n i f i c a n t l y  

gr ea t er  in the populat ion reading or i en t ed  (t_ = 3 . 8 1 ,  p < .01)  models 

than in the same Indian models.  In other  words, cont ra ry  to most 

assumptions,  but in l i n e  wi th the f i nd i n g s  of Coleman et a l .  ( 1966) ,  

background c h a r a c t e r i s t i c s  were more expl ana t ory  of populat ion than 

I ndian student  reading or i en t ed  achievement .  That i s ,  Coleman et  a l .  

concluded t hat  based upon t h e i r  l a r ge  c r o s s - s e c t i on a l  study,  

background c h a r a c t e r i s t i c s  were the most i n f l u e n t i a l  p r e d i c t or s  of 

student  achievement .  Whi le the r e s u l t s  of the study repor ted here,  

t hat  over t h r e e - f o u r t h s  of the var i ance in academic achievement t e s t  

scores was manipulable ,  have shown t ha t  Coleman et a l .  were not 

c or r ec t  in t h e i r  conclusion t hat  background f a c t or s  were the most 

p r e d i c t i v e  of achievement ,  the r e s u l t s  have suggested t ha t  they may 

have been p a r t i a l l y  r i g h t  to the degree t ha t  background f a c t o r s  were 

s i g n i f i c a n t l y  more p r e d i c t i v e  of populat ion r a t he r  than Indian student  

achievement .  Th i rd ,  the r e s u l t s  demonstrated t h a t ,  on the average,  

previous grades (or academic achievement)  accounted for  subs t an t i ve l y  

more var i ance in the Indian models than in the populat ion models.

Summary. S t a t i s t i c a l  analyses of the pr opor t i ons  of p r ed i c t o r s  

and var i ance t ha t  were p o t e n t i a l l y  manipulable by the school system,
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demonstrated t hat  s i g n i f i c a n t l y  l a r g er  amounts of var i ance ,  indeed 

between three and nine t imes as much var i ance ,  was accounted f or  by 

pr o p o r t i o n a t e l y  more manipulable v a r i ab l e s  as by non-manipulab1 e 

f a c t o r s .  The analyses also found that  s u b s t an t i v e l y  more explained  

var iance in the Indian models was p o t e n t i a l l y  manipulable by the 

school system. Fur thermore,  s t a t i s t i c a l l y  s i g n i f i c a n t l y  more 

explained var i ance was accounted f o r  by non-manipulable v a r i a b l e s  in 

the reading or i ent ed models of achievement f o r  the populat ion than for  

Indian students only .

S t a t i s t i c a l  comparisons of the four  types of p r ed i c t o r s  found t hat  

t eachers '  previous eva l ua t i ons  were s t a t i s t i c a l l y  s i g n i f i c a n t l y  more 

p r e d i c t i v e  of Indian student  achievement than populat ion achievement.  

That i s ,  how the previous teacher  s u b j e c t i v e l y  evaluated the Indian  

st udent ' s  c i t i z e n s h i p ,  or whether the teacher  recommended the Indian  

student  for  p a r t i c i p a t i o n  in the g i f t e d  student  program, were 

s i g n i f i c a n t l y  more important  to understanding Indian r a t her  than 

populat ion achievement.  Conversely,  personal  and f a m i l i a l  background 

c h a r a c t e r i s t i e s  were found to be s i g n i f i c a n t l y  more important  to 

understanding populat ion than Indian student  reading or i ented  

achievement .

Conclusions

Through two sets of research processes the r e s u l t s  of the t h i rd  

research cycle have provided empi r i cal  evidence concerning a number of
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research quest ions and r e l a t e d  hypotheses concerning the academic 

achievement of elementary students in the Washoe County School  

D i s t r i c t ,  and f or  the Indian students in p a r t i c u l a r .  The f i r s t  set  of 

processes i nvolved t hree  stages,  whi le  the second set  had two stages.  

The r e s u l t s  of the f i r s t  stage de l i nea t ed  those independent  va r i a b l e s  

t ha t  c o r r e l a t e d  (Chapter 4) wi th academic achievement ,  as measured by 

ten subtest  and t e s t  scores of the Stanford Achievement Test ,  and 

t h e i r  i n t e r c o r r e l a t i o n s  wi th each other  (Chapter 5 ) .  The r e s u l t s  of 

the second stage produced p r e d i c t o r  models of achievement ,  for  each of 

the ten dependent v a r i a b l e s ,  for  both the Washoe County School  

D i s t r i c t  elementary student  populat ion and for  the Indian students  

(Chapter 5 ) ,  which were then compared and cont rasted (Chapter 6 ) .  As 

grade l eve l  had proved to be a good p r e d i c t o r ,  and because i t  had been 

suggested by the l i t e r a t u r e  to be a p o t e n t i a l  p r e d i c t o r ,  grade l eve l  

was removed from the pr e d i c t o r  pools and new models were developed 

(Chapter 7) .

From the ten models for  both the populat ion and the Indian  

students,  separate  p r e d i c t o r  pools for  the populat ion and Indian  

students were also b u i l t  (Table 62) .  The r e s u l t s  from the t h i r d  stage 

produced p r e d i c t o r  models for  each of the f i v e  grade l e v e l s  (second 

through s i x t h )  included in the study,  f o r  both the populat ion and 

Indian s tudents.  The second set of processes in the research cyc l e ,  

as repor ted in t h i s  chapter ,  f u r t h e r  analyzed the r e s u l t s  to determine  

what propor t i on of the p r ed i c t o r s  and how much of the t o t a l  var i ance  

were p o t e n t i a l l y  manipulable by the school system, and what types of
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f a c t o r s  ( e . g . ,  student  e v a l ua t i o ns  or p e r s o n a l / f a m i 1 i a l  v a r i a b l e s )  

were the most p r e d i c t i v e  of academic achievement .

S p e c i f i c a l l y ,  the t h i r d  cycle  of the research sought empi r i ca l  

evidence concerning the f o l l o w i n g  research quest ions:

5. Are d i f f e r e n t  f a c t o r s  antecedent  p r e d i c t o r s  of achievement for  
Indian and non- I ndi an students?

6 . fire d i f f e r e n t  f a c t o r s  antecedent  p r e d i c t o r s  of achievement  
across d i f f e r e n t  grade l e v e l s ?

7. Is res idence  ( r e s e r v a t i o n , colony,  urban)  a determinant  of 
Indian student  achievement?

8 . Do f a c t o r s  a p p l i c a b l e  to Indian students only ( e . g . ,  t r i b a l  
a f f i l i a t i o n ,  preschool )  a f f e c t  the antecedent  s t r u c t u r a l  
models of achievement?

9. Do manipulable  v a r i a b l e s  account f o r  more of the t o t a l  
var iance than non-manipulab1 e v a r i a b l e s ?

10. Do manipulable  v a r i a b l e s  account f o r  more of the expla ined  
var i ance  than non-manipulable  v a r i ab l es ?

The t h i r d  research cyc l e  a lso sought empi r i ca l  evidence to e i t h e r

r e f u t e  or v e r i f y  the f o l l ow i n g  research hypotheses concerned wi th

these q ues t i o ns :

Hs: As compared to the general  p o p u l a t i o n ,  d i f f e r e n t  antecedent
f a c t o r s  are p r e d i c t i v e  of s t andard i zed  achievement t es t  
scores f o r  Indian students in the Washoe County School  
Di s t r i c t .

H9 : D i f f e r e n t  antecedents are p r e d i c t i v e  of s tandardized
achievement t es t  scores at  d i f f e r e n t  grade l e v e l s  in the 
Washoe County School D i s t r i c t .

Hi q : Residence i s  not a determinant  p r e d i c t o r  of Indian student  
achievement in the Washoe County School D i s t r i c t .

Hj is  The models of academic achievement are more p r e d i c t i v e  at
c e r t a i n  grade l e v e l s  than ot hers  in the Washoe County School 
D i s t r i c t .
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Hi 2 : Manipulable v a r i ab l es  account f o r  more t o t a l  var i ance in 
achievement than non-manipulable v a r i a b l e s  in the Washoe 
County School D i s t r i c t .

H1 3 : More manipulable than non-manipulable  v a r i a b l e s  account f or  
the observed var i ances in achievement in the Washoe County 
School D i s t r i c t .

Antecedent P r ed i c t or s

The e ighth research hypothesis (Hg) was f ormul a t ed ,  as an answer 

to the f i f t h  research quest ion,  as a r e s u l t  of both the review of 

previous s t udi es  and the r e s u l t s  of the f i r s t  two cycles of t h i s  

study.  As such, v e r i f i c a t i o n  of the hypothesis t ha t  d i f f e r e n t  

antecedents were p r e d i c t or s  of I ndian achievement than for  the general  

populat ion was h i gh l y  probable.  Indeed,  the r e s u l t s  of the second 

(and t h i r d )  stage f u l l y  v e r i f i e d  t ha t  d i f f e r e n t  antecedent  v a r i a b l e s  

were involved in p r ed i c t i n g  Indian student  achievement than f o r  t h e i r  

classmates.  These d i f f e r e n c e s ,  however,  were not absolute .  In 

p a r t i c u l a r ,  when p r e d i c t o r s  were looked at across s p e c i f i c  achievement  

models and general  p r e d i c t o r  pools formed for  the populat ion and 

Indian students,  no s i g n i f i c a n t  d i f f e r e n c e s  ex i s t ed  in terms of the  

number of manipulable and non-manipulable v a r i a b l e s .  On the other  

hand, considerable  d i f f e r e n c e s  ex i s t ed  wi th respect  to how much 

var iance s p e c i f i c  v a r i a b l es  expla ined in Indian student  and populat ion  

achievement .  Previous grades,  however,  was g e n e r a l l y  the best  

pr e d i c t o r  in terms of the number of models and t o t a l  var i ance i t  was 

involved wi th.

D i f f e r e n t  f a c t o r s  were b o t h  s t r u c t u r a l l y  and e x p l a n a t o r i l y  (R_2 ) 

i n v o l v e d  i n  p r e d i c t i n g  o r  e x p l a i n i n g  t h e  academi c  a c h i e v e m e n t  of
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Indian students than f o r  the Washoe County School D i s t r i c t  students in 

genera l .  Moreover,  the r e s u l t s  c l e a r l y  s ubs t an t i a t ed  the basic  

assumption of t h i s  study t hat  how one measures academic achievement  

a f f e c t s  what f a c t o r s  account f or  such success (or f a i l u r e ) .  D i f f e r e n t  

f a c t o r s  were p r e d i c t i v e  of word study s k i l l s  than reading  

comprehension,  and both involved s l i g h t l y  d i f f e r e n t  p r e d i c t or s ,  and 

accounted for  d i f f e r e n t  amounts of var i ance ,  than reading t e s t  t o t a l  

achievement.  Hence, s t r u c t u r a l  and explanatory  d i f f e r e n c e s  were 

observed for  both dependent measures and sample groups (populat ion and 

Indian s t udent s ) .

These r e s u l t s  also v e r i f i e d  the ninth research hypothesis,  that  

d i f f e r e n t  antecedents were indeed p r e d i c t i v e  of standardized  

achievement scores (or academic achievement)  at  d i f f e r e n t  grade 

l e v e l s .  Moreover,  l arge  d i f f e r en ces  in the p r e d i c t o r s ,  and amounts of 

var iance explained by those v a r i ab l e s ,  were also found both between 

the var ious measures (or models) of academic achievement and the 

populat ion and Indian students by grade l e v e l .  Perhaps the most 

i n t e r e s t i n g  r e s u l t  was that  the pred i c t or s  accounted for  s i g n i f i c a n t l y  

more of the measured var i ance in achievement at  p a r t i c u l a r  grade 

l e v e l s  than f or  the aggregate populat ion or Indian samples in 

genera l .  Moreover,  the grade l eve l  models exh i b i t ed  greater  

s t r u c t u r a l  d i f f e r en c e s  between the populat ion and Indian students than 

did the models f or  the aggregate populat ion and Indian student  

samples.  Indeed,  for  second and t h i r d  grade Indian students,  previous
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grades of ten  were not p r e d i c t i v e ,  or were less p r e d i c t i v e ,  of academic 

achievement than other  f a c t o r s .

In sum, the empi r i ca l  r e s u l t s  of t h i s  study establ i shed t ha t  

d i f f e r e n t  antecedent  f a c t o r s  were p r e d i c t i v e  of elementary Indian  

student  achievement than f o r  popul a t i on achievement ,  t ha t  p r e d i c t o r s  

d i f f e r e d  considerably  and were dependent upon how academic achievement  

was s p e c i f i c a l l y  measured,  and t hat  p r e d i c t o r s  of achievement at  

d i f f e r e n t  s p e c i f i c  grade l e v e l s  var i ed  t remendously,  p a r t i c u l a r 1 y for  

Indian students.  That i s ,  i f  one desi red to expla in what f a c t o r s  

cont r i but ed  to a s t u de n t ' s  academic achievement ( in the Washoe County 

School D i s t r i c t ) ,  then whether the student  was Indian or not ,  what 

grade l e v e l  the student  was i n ,  and how such achievement was measured 

would a l l  have to be known, because the r e s u l t s  of t h i s  study have 

shown t ha t  student  academic achievement var i es  consider  ably by these  

f a c t o r s .  Accordingly ,  the empi r i ca l  r e s u l t s  c l e a r l y  suggested the  

f o l l owi ng  research g e n e r a l i z a t i o n s  wi th respect  to the eighth and 

ninth research hypotheses,  and the f i f t h  and s ix t h  research quest ions:

1. D i f f e r e n t  antecedent  f a c t o r s  are p r e d i c t i v e  of d i f f e r e n t  
measures of academic achievement .

2 . In comparing student  achievement between Indian students and 
other  students in gener a l ,  d i f f e r e n t  antecedent  f ac t o r s  are  
p r e d i c t i v e  of achievement f o r  Indian students than t h e i r  
classmates.

3. In genera l ,  previous grades are a cons i s t en t ,  even i f  not an
e s p e c i a l l y  power ful ,  p r e d i c t o r  of academic achievement ,  as
va r i ou s l y  measured by academic achievement t e s t s .

4. Antecedent  p r ed i c t o r s  of academic achievement are d i f f e r e n t  at
each grade l e v e l ,  for  both Indian students and students in
g e n e r a l .
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S t u d e n t ' s  Res i dence

The review of previous research in Chapter 1 suggested t ha t  where 

a student  l i v e d  was a p a r t i c u l a r l y  st rong determinant  of student  

achievement ,  e s p e c i a l l y  in the Washoe County School D i s t r i c t .  I t  was 

of i n t e r e s t ,  t h e r e f o r e ,  to determine i f  such was s t i l l  the case:

7. Is residence ( r e s e r v a t i o n ,  colony,  r u r a l ,  urban) a determinant  
of Indian student  achievement?

Data analyses in the second cycle  of t h i s  r esear ch ,  however,  

suggested the f o l l owi ng  hypothesis concerning res idence:

H i q : Residence i s  not a determinant  p r e d i c t or  of Indian student
achievement in the Washoe County School D i s t r i c t .

That i s ,  t h i s  hypothesis was deduced as a d i r e c t  r e s u l t  of the

m u l t i p l e  regression analyses discussed in Chapter 4,  in which

residence s t r u c t u r a l l y  entered i n t o  only one of the ten models of

academic achievement const ructed through stepwise m u l t i p l e  regression

techniques.  Indeed,  such r e s u l t s  were somewhat unexpected since

d e s c r i p t i v e  analyses had been s t a t i s t i c a l l y  s i g n i f i c a n t  (X_̂  = 142, p

<.001;  ij- = 13 . 93 ,  p ( . 0 0 1 ) .  Conversely,  a s s o c i a t i v e  analyses had

i nd i ca t ed  t ha t  residence was only weakly,  and c o n s i s t e n t l y  n e g a t i v e l y ,

associated wi th achievement .  Hence, the r e s u l t s  of the t h i r d  research

cyc le  also supported the tenth hypothesis t ha t :

H i q : Residence is not a determinant  p r e d i c t or  of Indian student  
achievement in the Washoe County School D i s t r i c t .

Resul ts of the stepwise and forced ent ry  m u l t i p l e  regression  

analyses f or  Indian s tudents ,  as repor t ed in t h i s  chapt er ,  found t hat  

r es i dence ,  whether the s t ud e n t ' s  home was in e i t h e r  the urban 

Reno-Sparks c i t y / I n d i a n  Colony area or the r ur a l  Washoe County/Pyramid
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Lake Indian Reservat ion area,  was s t r u c t u r a l l y  a p r e d i c t o r  in two at 

the ten p r e d i c t o r  models of Indian achievement ( l i s t e n i n g  

comprehension,  1.6'/.; s p e l l i n g ,  .17.).  In the case of l i s t e n i n g  

comprehension,  residence was p o s i t i v e l y  associated wi th achievement ,  

which meant t ha t  students l i v i n g  in the county or on the r eser v a t i o n  

were associated ( r_= .106)  wi th higher  achievement .  Conversely,  

residence was n e g a t i v e l y  r e l a t e d  (r_ = - . 0 0 7 )  to s p e l l i n g ,  which meant 

t ha t  r e s i d i n g  in the c i t y  or colony area was r e l a t e d  to higher  

achievement .  In comparison,  residence was a p r e d i c t o r  in t hree  of the 

Washoe County School D i s t r i c t  populat ion models.  In a l l  cases,  l i v i n g  

in the c i t y  or colony was associated wi th higher  achievement .

Moreover,  residence was not very expl anatory  of achievement f o r  e i t h e r  

Indian students or the popul a t i on,  al though the average amount of 

var iance accounted f or  by residence was twice as much in the 

populat ion models (1.87.) than in the Indian models ( .37. ) .  Indeed,  the 

only occasion where residence accounted f o r  much var i ance was in the  

populat ion s p e l l i n g  model (47.).

That residence was more app l i ca b l e  to e xp l a i n i ng  achievement for  

the populat ion in general  r a t h e r  than Indian students became even more 

obvious when grade l eve l  analyses were made. By grade l e v e l ,  

residence was found f or  Indian students to be p r e d i c t i v e  of only 

s p e l l i n g  achievement ,  and then only f or  second and f our t h  graders.  

Conversely ,  residence was found f or  the populat ion to be p r e d i c t i v e  at  

a l l  grade l e v e l s ,  except  f or  the s i x t h  grade.  Residence was a 

p r e d i c t o r  f or  four t h  grade reading comprehension,  t h i r d  and f our th
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grade reading t e s t  t o t a l ,  f i f t h  grade l i s t e n i n g  comprehension,  second 

and f i f t h  grade aud i t o r y  t e s t  t o t a l ,  and f ou r t h  and f i f t h  grade 

s p e l l i n g  in the general  popul a t i on.  That i s ,  residence was a 

p r e d i c t o r  in 8 (167.) of 50 populat ion p r e d i c t o r  models by grade l e v e l ,  

but only 2 (47.) of 50 Indian student  models.

I t  should be noted t h a t  a number of the other  antecedents may have 

been measuring some cognate concept of residence as w e l l .  That i s ,  

residence was moderately c o r r e l a t ed  wi th school acreage per student  (r. 

= . 42 ,  p <.001)  , and weakly c o r r e l a t ed  wi th the s t ud e n t ' s  age (r. = 

- . 1 9 ,  p <.001)  , the average cost of school per student  (r_ = . 27 ,  p 

( . 0 0 1 ) ,  and the number of magazine subscr i p t i ons  per student  (r_ = . 15 ,  

p < . 0 0 1 ) .  These c o r r e l a t i o n s  suggested t ha t  a l l  of these f a c t o r s  may 

have been measuring some economic or a f f l u e n c e  f a c t o r .  However,  

residence was not c o r r e l a t ed  (r_ = . 0 0 ) at  a l l  wi th the socioeconomic 

measure,  which was the p a r t i c i p a t i o n  in the f edera l  lunch program 

v a r i a b l e .  Thus, i t  appeared that  residence may have been r e f l e c t i n g  

what R u t t e r ,  et  a l .  (1979) r e f e r r e d  to as school ethos.  Hence, the 

f a i l u r e  of residence to p r ed i c t  Indian student  achievement may have 

been caused by an i n t e r a c t i v e  e f f e c t  wi th other  p r e d i c t o r s .  However,  

i t  was also found t hat  these four weak to moderate c o r r e l a t e s  of 

residence were no more p r e d i c t i v e  of Indian student  achievement than 

residence i t s e l f .  Thus, the r e s u l t s  of t h i s  study,  cont rary  to other  

st u d i es ,  v e r i f i e d  the tenth research hypotheses that  residence was not 

a determinant  p r e d i c t o r  of Indian student  academic achievement.
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Achieve merit bv Grads Level

The r e s u l t s  of the stepwise m u l t i p l e  regression analyses in the  

second cycle and the previous comparison t e s t  r e s u l t s  in the f i r s t  

cycle of the research i nd i ca t ed  t ha t  grade l e v e l  was a good pr e d i c t o r  

of academic achievement (Chapter 4 ) .  These r e s u l t s ,  t h e r e f o r e ,  

suggested the f o l l o wi ng  hypothesis:

Hj j : The models of academic achievement are more p r e d i c t i v e  at
c e r t a i n  grade l e v e l s  than others in the Washoe County School  
D i s t r i c t .

That i s ,  based upon the s t a t i s t i c a l  t e s t  r e s u l t s  of academic 

achievement by grade l eve l  repor ted in Chapter 3, which found 

tremendous v a r i a t i o n  in l e v e l s  of achievement between grade l e v e l s ,  

and the s t r u c t u r a l  p r ed i c t i veness  of grade l e v e l  in the o r i g i n a l  

analyses,  i t  seemed probable that  the a b i l i t y  to account for  observed 

achievement var iance would aiso vary.

The stepwise and forced ent ry  m u l t i p l e  regression ana l ys i s  

r e s u l t s ,  discussed above, f u l l y  v e r i f i e d  the e leventh research  

hypothesis.  The r e s u l t s  also demonstrated t ha t  the grade l e v e l s  at  

which models were most p r e d i c t i v e  of I ndian achievement d i f f e r e d  from 

those for  the popul a t i on ,  and t h a t ,  as p r ev i ous l y  discussed,  the 

models by grade l e v e l  were gen er a l l y  more p r e d i c t i v e  than the models 

for  a l l  grades combined; that  i s ,  for  the aggregate populat ion and 

Indian samples (Table 42) :

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



514

Mean Mean Mean
Grade Total  Model Reading Or iented Math Or iented
Level  ______ Oari  ance_________ Model Var iance________Model Var iance

Populat ion Indi  ans Populat ion I n d 1ans Populat ion Indians
n
X. 427. 417. 457. 467. 337. 287.

447. 407 507. 507. 317. 167.
4 577. 687. 597. 697. 527. 677.
5 587. 497. 607. 4 87. 527. 507.
6 437. 607. 417. 627. 487. 557.
ft v g 7. 497. 527. 517. 557. 4371 437.

ggregate
Avg 7. 327. 347. 327. 347. 327. 357.

The p r e d i c t o r s ,  then,  accounted for  the l a r g e s t  average percentage of 

the observed var i ances in student  achievement f o r  the f our t h  (577.) and 

f i f t h  (587.) grades in the popul a t i on ,  but were most p r e d i c t i v e  for  the 

f our t h  (687.) and s i x t h  (607.) grades for  Indian s tudents .  Moreover,  

the d i f f e r e n c e s  between the average percentage of var i ance accounted 

for  by the aggregate populat ion and Indian models was c l e a r l y  less 

than t ha t  explained by the grade l eve l  models,  both i n d i v i d u a l l y  and 

on the average.

M a n i p u l a b i I i t y  of Academic Achievement

Most of the previous studies  discussed in Chapter 1 were found to 

have c o n s i s t en t l y  concluded that  most, i f  not a l l ,  f a c t o r s  

s t r u c t u r a l l y  p r e d i c t i v e  of academic achievement were beyond the 

cont rol  of the school system. More i m p o r t a n t l y ,  those f ac t o r s  

accounting f or  the l a r g e s t  amounts of the observed var i ance in 

academic achievement were found to be non-manipul  ab 1 e by the schools.  

On the other hand, several  less p r e s t i g i ou s ,  but equa l l y  r igorous ,  

studies suggested t hat  many f ac t o r s  p r e d i c t i n g ,  and account ing for  the 

var iance i n ,  academic achievement were indeed p o t e n t i a l l y  c o n t r o l l a b l e
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by the school system. These c o n f l i c t i n g  conc l us i ons ,  t h e r e f o r e ,  posed 

two i n t r i g u i n g  research quest ions f o r  t h i s  study:

9. Do manipulable  v a r i a b l e s  account f o r  more of the t o t a l  
var i ance  than non-manipulable v a r i a b l e s ?

1 0 . Do more manipulable than non-manipulable v a r i a b l e s  account for  
the expla ined var iance?

Resul ts of the c o r r e l a t i o n a l  analyses,  discussed in Chapter 4,  

found p r o p o r t i o n a t e l y  more of the measured independent  v a r i a b l e s  t hat  

were c o r r e l a t e d  wi th the ten dependent measures of academic 

achievement to be manipulable ( IS or 60’/.) r a t h e r  than non-manipulable  

(12 or 40'/.). S i m i l a r l y ,  the r e s u l t a n t  readinq and math or i ent ed  

p r e d i c t o r  pools of the stepwise m u l t i p l e  r egress i on  analyses ,  using 

these 30 best  c o r r e l a t e s  of achievement ,  i ncorpora t ed  more manipulable  

(Readi ng- -527. ; Math- -60X)  than non-mani pul able v a r i a b l e s  

(Readi ng--48' / . ;  Mat h- - 407J .  Thus, the conclusions of Chapter 4 

suggested the f o l l o w i n g  hypotheses concerning the man i pu l ab i 1 i t y  of  

f a c t o r s  p r e d i c t i v e  of academic achievement:

H i 2 : Manipulable  v a r i a b l es  account f o r  more t o t a l  var i ance in
achievement than non-manipulable v a r i a b l e s  in the Washoe 
County School D i s t r i c t .

H 3 : More manipulable than non-manipulable  v a r i a b l e s  account for
the observed var iances in achievement  in the Washoe County 
School D i s t r i c t .

The l a s t  stage of the t h i r d  research c y c l e ,  r epor ted above,  was 

conducted to s p e c i f i c a l l y  analyze the regress i on r e s u l t s  to t es t  these  

two hypotheses.  Whi le on the average (and f o r  a l l  models except  

several  grade l eve l  models) more manipulable than non-manipulable  

v a r i a b l es  entered the models and accounted f o r  g r e a t e r  amounts of
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var i ance ,  many r e s u l t s  were not s t a t i s t i c a l l y  s i g n i f i c a n t .  Thus, the 

empi r i ca l  r e s u l t s  f a i l e d  to completely s t a t i s t i c a l l y  v a l i d a t e  these 

two research hypotheses.  Su b s t an t i v e l y ,  however,  and in terms of 

s t r a i g h t  percentages,  the r e s u l t s  supported the hypotheses.

Moreover,  the r e s u l t s  also i nd i ca t ed  t ha t  the number of  

mani pul a t i ve  p r e d i c t or s  and the amount of var i ance  explained by 

manipulable  v a r i a b l e s  was seldom s t a t i s t i c a l l y  d i f f e r e n t  between 

I ndian students and the Washoe County School D i s t r i c t  populat ion.  

Several  important  s t a t i s t i c a l  f i n d i n g s ,  however,  were made concerning 

non-manipulable f a c t o r s .  I t  was found that  s t a t i s t i c a l l y  

s i g n i f i c a n t l y  fewer non-manipulable f a c t o r s  entered i n t o  the Indian  

student  reading or i en t ed  models of achievement ,  and accounted for  

s i g n i f i c a n t l y  less of the t o t a l  var i ance than in the populat ion  

models. That i s ,  non-manipulable f a c t o r s  were s i g n i f i c a n t l y  more 

important  to exp l a i n i ng  student  achievement in the Washoe County 

School D i s t r i c t  populat ion than for  Indian students.

At t h i s  po i n t ,  the manipul  abi  1 i t y  of  s t udent s '  c lass grades needs 

to be readdressed.  A l a rge  number of r esearchers  would more than 

l i k e l y  disagree that  c l ass  grades were manipulable by the school  

system, perhaps because,  for  example,  they agree wi th s tudies showing 

they were b i o l o g i c a l l y  or a n c e s t r a l l y  determined,  or they might  

be l i e v e  grades make v a l i d  measurements.  Such a debate,  however,  was 

beyond the scope of t h i s  study.  Those i n t e r e s t e d  in pursuing t h i s  are 

r e f e r r e d  to Brod's studies  on p r e d i c t i n g  grade point  averages (1975)  

and grade-averaging bias among teachers of I ndian students (1976a) .
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To summarise Brad's p o s i t i o n ,  he has convincingly  demonstrated 

t hat  -for Indian students most -factors exp l a i n i ng  grade point  averages 

are wi t h in  the academic domain and subject  to changes by the school  

system. Indeed,  Brod (1975) -found t hat  only 357. of the var i ance in 

grade point  averages was a t t r i b u t a b l e  to schol as t i c  achievement ,  IQ 

scores,  and absenteeism.  Resul ts from data co l l e c t e d  f or  t h i s  study,  

but not included in the m u l t i v a r i a t e  analyses because the f a c t o r s  were 

not antecedent  to the achievement t e s t  scores,  also provided support  

for  t h i s .  That i s ,  when the r e l a t i o n s h i p  between t e s t  scores and 1984 

class grades were evaluat ed,  i t  was indeed found t h a t ,  on the average,  

only 307. of the var iance in grades explained t es t  scores.  In 

a d d i t i o n ,  i t  must be remembered that  the Washoe County School D i s t r i c t  

had no standardized grading p o l i c y ,  leaving classroom grading  

procedures and decisions up to the i n d i v i dua l  t eachers.  I t  was also  

found in t h i s  study (Chapter 3) that  Indian students tended to be 

graded using the n o n t r a d i t i o n a l  system more than t h e i r  classmates.  

Taken together ,  then,  c lass grades were assumed to be p o t e n t i a l l y  

manipulable by the school system.

In summary, the r e s u l t s  of t h i s  research suggest tha t  more 

manipulable than non-manipulable v a r i a b l e s  were p r e d i c t i v e  of academic 

achievement,  and t hat  manipulable v a r i a b l e s  usua l l y  accounted for  more 

of the var iance;  p a r t i c u l a r l y  wi th respect  to Indian student  

achievement.

Factors Unique to Indian Students

ft number of studies have suggested that  observed var iances in
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I ndian st udents '  academic achievement were r e l a t ed  to f a c t o r s  unique 

to the Indian students themselves.  That i s ,  t h e i r  lower observed 

achievement was the r e s u l t  of c h a r a c t e r i s t i c s  unique to them being 

I nd i an .  Blood quantum, or the percentage of Indian ancest ry ,  has been 

the most t y p i c a l  measure used, al though language,  degree of 

a s s i m i l a t i o n ,  and l i v i n g  on a r e se r v a t i on  have also been used. This 

study,  however,  sought to determine i f  other  measures,  which were also  

unique to Indian s t udent s ,  were r e l a t e d  to t h e i r  achievement:

8 . Do f a c t o r s  ap p l i c a b l e  to Indian students only ( e . g . ,  t r i b a l  
a f f i l i a t i o n ,  preschool )  a f f e c t  the antecedent  s t r u c t u r a l  
models of achievement?

As discussed in t h i s  chapt er ,  two of these v a r i a b l e s  were found to 

be p r e d i c t i v e  of Indian students '  academic achievement ,  al though the 

f a c t o r s  did not account for  much of the t o t a l  var i ance .  S p e c i f i c a l l y ,  

p a r t i c i p a t i o n  in the Pyramid Lake Indian Reservat ion Head S t a r t  

program accounted for  1 . 1 2  of the t o t a l  var i ance in vocabulary  

knowledge achievement ,  and p a r t i c i p a t i o n  in some type of preschool  

program was p r e d i c t i v e  of 0 . 72  of the var i ance in math t e s t  t o t a l  

achievement and as a suppressor v a r i a b l e  ( - . 1 2 ) of the var i ance in 

math concepts achievement f or  Indian students.

The r e s u l t s  of these analyses suggested t ha t  some f a c t o r s  unique 

to Indian students may be p r e d i c t i v e  of Indian student  achievement .  

However,  the r e s u l t s  were not su b s t a n t i a l  enough to propose any 

g e n e r a l i z a t i o n s  at t h i s  po i n t .  Rather ,  the r e s u l t s  es tabl i shed the 

need for  f u r t he r  research in t h i s  area.
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Types of  P r e d i c t o r s

Four types of independent  v a r i a b l e s  or antecedent  p r e d i c t o r s  were 

i ncluded in t h i s  study:  previous academic achievement;  previous

student  eva l ua t i o ns ;  personal  and f a m i l i a l  bad:ground c h a r a c t e r i s t i c s ;  

and school envi ronment  and l ear n i ng  context  v a r i a b l e s .  Whi le no 

s p e c i f i c  quest ions or hypotheses were posed concerning these types of 

v a r i a b l e s ,  quest ions concerning them have been impl ied and now must be 

made e x p l i c i t :

1. Was any one type of v a r i a b l e  more p r e d i c t i v e  of academic 
achievement?

2. Ware any p a r t i c u l a r  types of f a c t o r s  more p r e d i c t i v e  of I ndian  
student  achievement?

3. Were any p a r t i c u l a r  types of f a c t o r s  more p r e d i c t i v e  of 
student  achievement in the Washoe County School D i s t r i c t  
populat ion?

4. Did any of the types of f a c t o r s  account f o r  s t a t i s t i c a l l y  more 
or less var i ance  for  Indian students than the populat ion?

As discussed above,  the r e s u l t s  of these analyses c l e a r l y  provided  

empi r i ca l  evidence to support  answers to these quest ions concerning  

the types of p r e d i c t o r s  involved in t h i s  study.  With regards to the 

f i r s t  quest ion,  previous academic achievement was c l e a r l y  the most 

p r e d i c t i v e  type of f a c t o r s  i f  previous grades were included.  Wi thout  

c l ass  grades,  however,  previous academic achievement type p r e d i c t o r s  

would g e n er a l l y  be the l e a s t  p r e d i c t i v e  type of antecedent  v a r i a b l e s ,  

as absenteeism was not a very good p r e d i c t o r .  That i s ,  previous  

grades were what made the academic achievement type f a c t or s  most 

p r e d i c t i v e .  A f t e r  previous grades,  background c h a r a c t e r i s t i c s  were 

the next  best p r e d i c t o r s  for  reading or i en t ed  achievement in the
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Washoe County School D i s t r i c t ,  but school environment and l ea r n i ng  

context  - factors were -for math or i en t ed  achievement ,  -for both the  

Washoe County School D i s t r i c t  populat ion and Indian s tudents ,  as wel l  

as the best p r e d i c t o r  -for Indian s tudents '  reading or i ent ed  

ach i evement.

In regards to the second and t h i r d  quest ions,  i t  was -found that  

previous academic achievement and student  eva l ua t i ons  were more 

p r e d i c t i v e  -for Indian st udents ,  whi le  background c h a r a c t e r i s t i c s  were 

more p r e d i c t i v e  of achievement for  the Washoe County School D i s t r i c t  

elementary student  populat ion in gener a l .  School envi ronment  f ac t o r s  

were more p r e d i c t i v e  of populat ion reading or i ent ed achievement ,  but  

were e s s e n t i a l l y  equa l l y  st rong p r e d i c t o r s  of math or i ent ed  

achievement for  both Indian students and the populat ion.

The r e s u l t s  a lso found,  in response to the l a s t  quest ion,  t ha t  

background c h a r a c t e r i s t i c s  were s t a t i s t i c a l l y  more p r e d i c t i v e  of 

populat ion r a t he r  than Indian reading or i ent ed  achievement .  But of 

gr ea t e r  i n t e r e s t  was the f i n d i n g  t ha t  student  eva l ua t i ons  were 

s t a t i s t i c a l l y  more p r e d i c t i v e  of Indian than populat ion achievement ,  

p a r t i c u l a r l y  math or i ent ed  achievement .

Summary

This chapter  has repor ted the r e s u l t s  of four  d i s t i n c t  stages in 

t h i s  research p r o j e c t .  F i r s t ,  the c o r r e l a t e s  of academic achievement  

were analyzed.  This was fo l lowed by the establ ishment  of p r e d i c t or  

models f o r  the Washoe County School D i s t r i c t  populat ion and Indian  

st udents ,  from which comparat ive analyses were also made. Addi t i ona l

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



521

analyses were made on Indian students using several  v a r i a b l e s  unique 

to them, and tor  the populat ion and Indian students wi thout  grade 

l eve l  as a p r e d i c t o r .  The next stage consisted of c r ea t i ng  

achievement models f o r  each of the studied grades f o r  both the Washoe 

County School D i s t r i c t  and f or  the Indian students.  The l a s t  stage 

repor ted in t h i s  chapter  involved analysing the p r e d i c t o r  models in 

terms of t h e i r  p o t e n t i a l  manipulabi 1 i t y  and general  types of v a r i a b l es .

The r e s u l t s  of t h i s  study were found to have ge n e r a l l y  supported 

the research hypotheses and, regardless of support  for  the hypotheses,  

provided empi r i ca l  "answers" to the research quest ions.  These r e s u l t s  

showed t hat  d i f f e r e n t  p r ed i c t o r s  were p r e d i c t i v e  of Indian students '  

achievement than were p r e d i c t i v e  of student  achievement in the Washoe 

County School D i s t r i c t  in genera l ,  that  p r e d i c t o r  models var ied  

t remendously by grade l eve l  (but were more e x p l a n a t or y ) ,  that  

residence was not a determinant  (or even poor) p r e d i c t o r  of Indian  

achievement ,  that  t here  were a few f a c t o r s  unique to Indian students  

t ha t  added to the explained var i ance ,  tha t  the p r ed i c t o r s  accounted 

f or  the g r ea t es t  average amount of var i ance at  the f i f t h  grade l eve l  

f or  the Washoe County School D i s t r i c t  populat ion and at the four th  

grade l evel  for  Indian students,  and t ha t  more manipulable va r i ab l es  

accounted f or  more t o t a l  var iance than non-manipulable v a r i ab l es .  

Moreover,  personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  were found,  

cont ra ry  to previous s t ud i es ,  to be s t a t i s t i c a l l y  l ess accountable of 

reading or i ent ed  achievement for  Indian students,  but t ha t  previous  

t eacher  eva l ua t i ons  of students were s t a t i s t i c a l l y  more p r e d i c t i v e  of
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both reading and math or 1 anted achievement t or  Indian students.  Tnat 

i s .  the r e s u l t s  cresented in t h i s  chapter  have shown tnat  those 

f a c t o r s  which accounted -for the academic achievement of students l i r  

general) in the Washoe County School District were not much he1o in 

expl a i n i ng  the academic achievement of Indian students,  ana that  thcss 

f a c t o r s  that  do help expl a i n  Indian achievement were more of ten  

f ac t o r s  which were p o t e n t i a l l y  manipulable by the school system.
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Chapter  9

THE ACADEMIC ACHIEVEMENT OF THE WASHOE COUNTY 
SCHOOL DISTRICT ELEMENTARY SCHOOL 

POPULATION AND INDIAN STUDENTS:
SUMMARY AND CONCLUSIONS

To f a c i l i t a t e  making the r e s u l t s  of t h i s  research cumulat i ve wi th 

the e x i s t i n g  understanding of academic success for  both Indian  

students and t h e i r  c lassmates,  which was an express goal of t h i s  

study,  the r e s u l t s  had to be e x p l i c i t l y  i n t eg r a t ed  wi th e x i s t i n g  

knowledge.  Ge n er a l l y ,  the study enhanced understanding through the  

accomplishment of the research o b j e c t i v e s ,  which were: ( 1 ) to

descr ibe and compare c h a r a c t e r i s t i c s  of e lementary school Indian and 

non- Indian students ( i nc l ud i ng  academic achievement)  in the Washoe 

County School D i s t r i c t ;  (2) to i n d u c t i v e l y  i d e n t i f y  and i s o l a t e  

antecedent  p r e d i c t o r s  of achievement t e s t  scores in the Washoe County 

School D i s t r i c t ;  (3) to deduct i ve l y  determine which f a c t o r s  best  

predict ed achievement f or  the populat ion and Indian students and to 

compare populat ion and Indian models at both the aggregate and 

i nd i v i d ua l  grade l e v e l s ;  and (4) to e m p i r i c a l l y  assess whether f ac t o r  

found to expla in  academic achievement for  e lementary school Indian  

students and t h e i r  classmates were wi t h i n  the school system, and
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t h e r e f o r e  p o t e n t i a l l y  manipulable by i t ,  or ,  as found in most other  

resear ch ,  outs ide  the cont ro l  of the schools,  and not subject  to 

manipulat ion by the school system, How, then,  did these r e s u l t s  add 

to the t h e o r e t i c a l  understanding of Indian educat ion? What can the  

school system change to improve Indian student  academic success? The 

f o u r t h ,  and l a s t ,  cyc l e  of t h i s  research p r o j e c t  sought to answer 

these quest ions by i n t e g r a t i n g  and synt hes i z i ng  the r e s u l t s  of t h i s  

study wi th the e x i s t i n g  cumulat ive under standing of Indian student  

educat ional  success.

To r e c a p i t u l a t e ,  t h i s  study was designed wi th four  successive  

research cyc l es ,  each b u i l d i n g  upon the previous cyc le .  The f i r s t  

cycle  (see Chapter  3) i nvolved both i nd uc t i v e  and deduct ive  

processes.  F i r s t ,  c h a r a c t e r i s t i c s  of student  educat ion in Washoe 

County School D i s t r i c t  were descr ibed and the hypothesis that  Indian  

students '  achievement  t e s t  scores were s i g n i f i c a n t l y  lower than those  

f o r  t h e i r  classmates was t e s t e d .  Data analyses during t h i s  cycle  

i n f e r e n t i a l 1y i n d i c a t ed  t hat  Indian students were s i g n i f i c a n t l y  

d i f f e r e n t  from t h e i r  classmates in a preponderance of the f a c t or s  

measured,  and t ha t  Indian students were scor ing s i g n i f i c a n t l y  lower  

than non- Indian students on academic achievement t es t s  (see Chapter 3) .

The second cyc l e  (see Chapter 4) of the research i n d u c t i v e l y  

reanalyzed the da t a ,  using more s oph i s t i ca t ed  stepwise m u l t i p l e  

regress i on s t a t i s t i c a l  an a l ys i s  procedures,  to i d e n t i f y  which of the  

measured f a c t o r s  might be good p r e d i c t o r s  of academic achievement .

These analyses f a i l e d  to f i n d ,  as hypothesi zed,  t ha t  e t h n i c i t y  ( i . e . ,
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being Indian)  was a p r e d i c t o r  of academic achievement .  Grade l e v e l ,  

however,  was found t o  be a cons i s t ent  p r e d i c t o r  of academic 

achievement ,  which v e r i f i e d  the hypothesis t ha t  grade l eve l  would be a 

p r e d i c t o r  of achievement .  On the basis of these anlayses,  general  

reading and math pools of p r e d i c t o r s  were developed,  which were used 

as t h e o r e t i c a l  models of achievement .

The t h i r d  cycle  of the research d edu c t i ve l y  tested the i n d u c t i v e l y  

developed p r e d i c t o r  models of academic achievement .  Using stepwise  

and forced ent ry  m u l t i p l e  regression techniques in sequence,  

popul a t i on models were f i r s t  e s t a b l i s he d ,  then s i m i l a r  analyses were 

made f or  Indian students only (see Chapter 5 ) .  When compared (see 

Chapter 6 ) ,  the r e s u l t s  of these analyses i n d i c a t e d ,  as hypothesi zed,  

t h a t  the antecedent  f a c t o r s  p r ed i c t i n g  Indian student  achievement were 

d i f f e r e n t  from those p r ed i c t i n g  student  achievement for  the Washoe 

County School D i s t r i c t  student  populat ion in gener a l .  Fol lowing these  

analyses ,  the stepwise and forced ent ry  m u l t i p l e  regression analyses  

were redone f o r  the Indian s t udent s ,  but wi th the a d d i t i o n a l  f a c t or s  

p e r t i n e n t  to the Indian students only.  The modi f ied regression  

ana l ys i s  r e s u l t s  (see Chapter 6 ) found t ha t  the v a r i a b l e s  concerning  

preschool  and Head S t a r t  were indeed p r e d i c t or s  of Indian student  

achi evement .

As grade l eve l  had been shown to c o n s i s t e n t l y  p r ed i c t  achievement ,  

the next  stage of the t h i r d  research cycle  consisted of r e - an a l y z i n g  

the p r e d i c t or s  wi thout  grade l eve l  as a v a r i a b l e  to es t ab l i sh  models 

wi thout  grade l eve l  f o r  the populat ion and Indian students for
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comparison wi th models by grade l e v e l  as a c o n t r o l .  Analyses were 

then conducted -for each grade l e v e l .  The r e s u l t s  (see Chapter 7) of 

these analyses showed that  not only did d i f f e r e n t  antecedent  f a c t o r s  

pr ed i c t  achievement at  d i f f e r e n t  grade l e v e l s ,  but they also accounted 

for  s i g n i f i c a n t l y  l a r ge r  amounts of the observed (or t ab l e )  var i ance  

in academic achievement ,  as measured by t es t  scores.

The second set  of processes,  in the t h i r d  research cyc l e ,  

consisted of analyses of the pr e d i c t o r  v a r i a b l e s  and explained  

var iances to determine whether they could be manipulated ( i . e . ,  

changed or a l t e r e d  somehow) by the school system. These r e s u l t s  (see 

Chapter 8 ) i nd i ca t ed  t hat  the propor t ion of manipulable and 

non-manipulable p r e d i c t o r s  in the Washoe County School D i s t r i c t  

populat ion and Indian models of achievement were not s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t  in comparison to each other  or in comparison 

to the propor t ion of manipulable and non-manipulable v a r i a b l e s  used in 

the analyses ( i . e . ,  the General  Reading and General  Math pr e d i c t o r  

pool s ) .  S i m i l a r l y ,  the amounts of t o t a l  var i ance accounted f or  by 

manipulable and non-manipulable va r i a b l e s  in the populat ion and Indian  

models gener a l l y  were not found to be s i g n i f i c a n t l y  d i f f e r e n t .  The 

one except ion was that  non-manipulable v a r i a b l e s  accounted for  

s i g n i f i c a n t l y  more of the t o t a l  var i ance f or  the populat ion than for  

I ndian students in the seven reading or i ent ed  models of achievement.  

A d d i t i o n a l l y ,  i t  was found t h a t  manipulable f a c t o r s  (wi th or wi thout  

previous grades) g e ner a l l y  accounted for  the l a r g e s t  amount of
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var i ance ,  al though t h i s  was more t rue  tor  the Indian students than tor  

the general  Washoe County School D i s t r i c t  popul a t i on.

More i mp o r t an t l y ,  the r e s u l t s  showed, cont rary  to most previous  

resear ch,  that  personal  and t a m i l i a l  background c h a r a c t e r i s t i c s  were 

s t a t i s t i c a l l y  more important  in exp l a i n i ng  achievement t o r  the 

populat ion than t or  Indian students.  That i s ,  background 

c h a r a c t e r i s t i c s ,  which were also usua l l y  beyond the mani pul a t i ve  

cont ro l  ot the school system, were found not to be very important  in 

understanding Indian student  academic achievement .  What .was found to 

be s t a t i s t i c a l l y  s i g n i f i c a n t l y  more important  in exp l a i n i ng  the 

academic achievement of Indian students was previous t e a c h e r ' s  

eva l ua t i ons  of the student  ( i . e . ,  c i t i z e n s h i p  grades and p a r t i c i p a t i o n  

in the gi f t ed  program) .

The four t h  (see Figure 5, Chapter 1) and l a s t  research cycle  

(discussed below) involved i n d u c t i v e l y  bu i l d i ng  a theory of Indian  

educat ion,  grounded upon the conclusions drawn from the r e s u l t s  of the 

f i r s t  three  research cycles and synthesized wi th e x i s t i n g  l i t e r a t u r e .  

This l a s t  cyc l e ,  then,  e s s e n t i a l l y  involved t h e o r i z i n g .  The f i r s t  

stage of the cycle  consisted of pool ing t ogether  var ious f i nd i ngs  and 

conclusions.  This was fol lowed by i nduc t i ve  data analyses to 

f ormulate  g e n e r a l i z a t i o n s  from the study.  These g e n e r a l i z a t i o n s  were 

then pieced t oget her  and synthesized wi th e x i s t i n g  ideas i n t o  a 

proposed theory of I ndian educat ion.  However,  t h i s  l a s t  stage was not 

accomplished because more e m p i r i c a l l y  based understanding of classroom 

i n t e r a c t i o n s  and c u l t u r e ,  along wi th c l e a r e r  a t t i t u d i n a l  data,  were
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deemed necessary.  That i s ,  severa l  l i n k s  in the body of knowledge 

concerning Indian educat ion s t i l l  needed to be understood.

Pi scussi  on

The o b j e c t i v e  of t h i s  l a s t  cycle  in the study was to a b s t ra c t  the  

r e s u l t s  of the f i r s t  t hree  cyc l es ,  draw some summative conclusions  

concerning these r e s u l t s ,  and then t r y  to discover  i f  any r e l a t i o n s h i p  

ex i s t ed  between these conclusions.  The f i r s t  stage of t h i s  research  

cy l c e ,  t h e r e f o r e ,  was to conso l i da t e  and discuss the r e s u l t s  of each 

c y c l e ,  from which general  conclusions were i n d u c t i v e l y  f o rmul a ted .

The r e s u l t s  of the f i r s t  cycle  of research concerning d i f f e r e n c e s  

in academic achievement and student  and school c h a r a c t e r i s t i c s  w i l l  be 

discussed f i r s t .  This w i l l  be fo l lowed by a discussion of the r e s u l t s  

concerning the p r e d i c t o r s  of academic achievement from the second 

research cycle  and the f i r s t  three  stages of the t h i r d  research  

cyc l e .  Next ,  the r e s u l t s  concerning the p o t e n t i a l  m a n i p u l a b i l i t y  (by 

the school system) of p r e d i c t o r s  of academic achievement from the l a s t  

stage of the t h i r d  research cycle  w i l l  be discussed.  L a s t l y ,  the  

types of f a c t o r s  t h a t  were found from the l a s t  par t  of the t h i r d  

research cycle  to be c h a r a c t e r i s t i c  of academic achievement w i l l  be 

di scussed.

Academic flchievement

S t a t i s t i c a l  comparisons of n a t i o n a l l y  s t andardi zed mean t e s t  

scores f o r  Indian and non- Indian students in the Washoe County School  

D i s t r i c t  found t ha t  Indian s t udent s '  academic achievement in a l l
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measured areas was s i g n i f i c a n t l y  (p - ' .0 0 1 ) lower than t ha t  of t h e i r  

classmates (see Table 12, Chapter 3 ) .  When analyzed by grade level  

(Table 13) ,  t es t  score d i f f e r e n c e s  were considerably  sma l l e r ,  but more 

v ar i ed .  For i ns t ance ,  in the second grade,  I ndian student s '  

achievement t es t  scores were s t a t i s t i c a l l y  lower than t h e i r  classmates 

in only language knowledge and aud i t o r y  t e s t  t o t a l  achievement .  In 

the t h i r d  grade,  however,  Indian students were s t a t i s t i c a l l y  

s i g n i f i c a n t l y  d i f f e r e n t  from t h e i r  classmates in a l l  but l i s t e n i n g  

comprehension and s p e l l i n g ,  yet  in the f our th  grade Indian students'  

achievement was not si qni f i c an t l y  d i f f e r e n t  from non- Indian students'  

achievement in reading comprehension,  s p e l l i n g  and science knowledge.  

In the f i f t h  grade,  I ndian students did s i g n i f i c a n t l y  poorer than 

n o n - I n d i a n  students in a l l  areas but s p e l l i n g ,  and by the s ix th  grade 

I ndian students were c o n s i s t e n t l y  achieving below t h e i r  classmates in 

a l l  areas of achievement .

Comparisons of mean t e s t  scores found that  Indian students '  

achievement scores were anywhere from .30 to .61 standard scores below 

t h e i r  classmates,  wi th an average d i f f e r e n c e  of .46 lor near ly  

one- ha l f  of a standard scor e ) .  On the other  hand, by grade l e v e l ,  

subst ant i ve  d i f f e r e n c e s  in achievement t e s t  score means (Table 7 0) for  

Indian students and t h e i r  classmates also exh i b i t ed  tremendous 

v a r i a b i l i t y ,  ranging from a minimal d i f f e r e n c e  of only . 1 2  standard 

scores in second grade s p e l l i n g  to a maximum d i f f e r e n c e  of 1 . 0 2  (or 

more than one f u l l )  standard score in s i x t h  grade math concepts.
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T ab l e  70.  Mean D i f f e r e n c e s  in S t a nd a r d i z e d
Achievement  Test  Scores Across

Grade Lev e l s  f o r  Models

Model
Grade Level

2 nd 3rd 4th 5th 6 th

Word Study S k i l l s . 19 .52 .56 . 44 .40
Readinq Comprehension .30 .36 .27 .50 .71
Reading Test Total .24 .47 .43 .51 .62
Vocabulary Knowledge .64 .49 .51 .65 .82
L i s t en i ng  Comprehension .37 . 2 0 .43 . 48 .77
Audi tory Test Total .58 .37 .49 .53 .57
Spel 1i ng . 1 2 . 33 .13 .32 . 6 6

Math Concepts # -iv .41 .53 . 6 6 1 . 0 2

Math Test Total .32 . 38 .46 .61 .90
Science Knowledge . 37 ■ 52 .24 ■ 57 ■ 65

Average .35 .40 .40 .53 .71
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Moreover,  average d i f f e r e n c e s  showed a pa r a bo l i c  i ncrease from the  

second to the s i x t h  grade.

In comparing subst an t i ve  mean d i f f e r en c e s  across grade l e ve l s  

(which were based upon panel  data)  f o r  each measure of achievement  

(Table 7 0 ) ,  then,  the general  pa t t e r n  i n d i ca t ed  d i f f e r e n c e s  were 

gr ea t er  f o r  each successive grade l e v e l .  However,  t here  were several  

dev i a t i ons  from t h i s  general  p a t t e r n .  The most impor tant  were in the  

achievement areas of vocabulary knowledge,  l i s t e n i n g  comprehension,  

and aud i t o r y  t e s t  t o t a l  scores,  where Indian students were found to 

have been d r a m a t i c a l l y  behind t h e i r  peers in the second grade (Table  

70) .  Indian students in the t h i r d  grade,  however seemed to have 

closed t h i s  gap cons i der ab l y ,  whi le  the four t h  grade Indian students  

remained about as f a r  behind as the t h i r d  graders.  The f i f t h  grade 

Indian students,  on the other  hand, were e s s e n t i a l l y  as f a r  behind 

t h e i r  classmathes as were the second grade Indian students.  More 

i mp o r t a n t l y ,  these d i f f e r e n c e s  between Indian students and t h e i r  

classmates seemed to increase in the s i x t h  grade.

A second de v i a t i on  from the p a t t e r n  of i ncreasing d i f f e r en c e s  in 

achievement across grade l e v e l s  was in the area of word study s k i l l s ,  

in which Indian students were not much (nor s t a t i s t i c a l l y )  d i f f e r e n t  

than t h e i r  classmates in the second grade,  but t h i r d  and f our t h  grade 

Indian students were more than ha l f  a standard score behind.  Although 

the d i f f e r e n c e s  were decreased for  them in the f i f t h  and s i x t h  grades,  

Indian students were nonetheless s t i l l  . 4  standard scores behind t h e i r  

classmates.  The l a s t  dev i a t i o n  from the general  pa t t e rn  concerned the
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d i f f e r e n c e s  between the Indian students and t h e i r  classmates in 

reading comprehension,  reading t e s t  t o t a l ,  and science knowledge 

achievement ,  which were less in the f our t h  grade than in the t h i r d  

grade.  Indeed,  the d i f f e r e n c e s  between Indian and non- Indian students  

in reading t es t  t o t a l  and science t e s t  scores were smal l es t  in the  

f our t h  grade.

These subst ant i ve  d i f f e r e n c e s  in achievement t e s t  scores ra ised  

severa l  i n t e r e s t i n g  quest ions about the observed d i f f e r e n c e s  in Indian  

and non- Indian t e s t  achievement .  That i s ,  were Indian students r e a l l y  

performing a l l  tha t  poor ly? Is one h a l f  of a standard score t h a t  much 

of a su b s t a n t i v e l y  rea l  d i f f e r e nc e ?  In her study of Washoe County 

School D i s t r i c t  s t udents ,  Quirk (1965) found t ha t  grade equ i va l en t  

means on the b a t t e r y  t o t a l  for  Indian students were not s u b s t a n t i v e l y  

much d i f f e r e n t  from t h e i r  c l assmates'  means; indeed,  the d i f f e r e n c e s  

were not s t a t i s t i c a l l y  s i g n i f i c a n t .  In h i s  met a - ana l ys i s ,  Day (1983)  

i n d i r e c t l y  corroborated Qu i r k ' s  observa t i ons ,  as he found t ha t  in the 

1960s there was a tendency for  reading and math t e s t  t o t a l  scores to 

converge toward the comparison mean. Day's study f u r t h e r  i nd i ca t ed  

t ha t  reading and math achievement in the 1980s was "as high or higher  

than i t  has been at any t ime in the l a s t  t h i r t y  years" ( 1 9 8 3 : 2 - 2 2 ) .  

Unl i ke  Qui rk,  however,  Day drew the conclusion t h a t ,  "never t he l ess ,  

these remain wel l  below the na t i ona l  norms, and the academic needs of 

Indian students have not been met" ( 1 9 8 3 : 2 - 2 2 ) .

Eva l uat i on of other  s t ud i es ,  then,  provided no easy so l u t i o n  to 

the quest ions about the substant i ve  importance of these s t a t i s t i c a l l y
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d i f f e r e n t  t e s t  scores.  Mean t es t  scores were,  t h e r e f o r e ,  compared 

with other  s t a t i s t i c a l  c h a r a c t e r i s t i c s  (such as the mode, median (see 

Appendix D) , and maximum and minimum sco r e s ) ,  from which the 

s i g n i f i c a n c e  of these substant i ve  d i f f e r e n c e s  emerged. In p a r t i c u l a r ,  

r e ad i ng ,  math, and science t e s t  scores were found to have modal 

d i f f e r e n c e s  between Indian and non- I nd i an  students of 2 . 09 ,  0 . 7 1 ,  and 

0 . 75  standard d e v i a t i o n s ,  r e s p e c t i v e l y .  That i s ,  the standard score 

obta ined by the l a r g e s t  number of Indian students in reading was over  

two standard scores below the score obtained by the l a r g e s t  number of 

non- I nd i an  students.

In ad d i t i o n  to these other  s t a t i s t i c s ,  e va l ua t i o n  of mean t es t  

score d i f f e r e n c e s  by grade l eve l  were made. I f  the observed 

d i f f e r e n c e s  between the Indian and non- I nd i an  students remained 

c o ns i s t en t  across the grade l e v e l s ,  then i t  could be concluded t hat  

the s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  were not s u b s t an t i v e l y  

impor t an t .  Conversely ,  any increases or decreases in these 

d i f f e r e n c e s  across the grade l e v e l s  would have i nd i ca t ed  the 

su bs t an t i ve  importance of the d i f f e r e n c e s  in the t es t  score.  Table 70 

presents the mean d i f f e r e n c e s  between Indian and non- Indian students  

in st andardi zed achievement t es t  scores across the grade l e v e l s  for  

each of the models (or measures) of academic achievement .  As 

discussed above,  tremendous v a r i a b i l i t y ,  r a t h e r  than consistency was 

found across the grade l e v e l s .  These r e s u l t s ,  t h e r e f o r e ,  e m p i r i c a l l y  

demonstrated t h a t  the observed d i f f e r e n c e s  in achievement t es t  scores
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between Indian students and t h e i r  classmates were s u b s t an t i v e l y  

impor tant  as wel l  as s t a t i s t i c a l l y  s i g n i f i c a n t .

Based upon these var ious sources of evidence,  i t  was concluded 

t ha t  the observed d i f f e r e n c e s  in academic achievement between Indian  

and non- Indian students were indeed both s t a t i s t i c a l l y  and 

s u b s t an t i v e l y  s i g n i f i c a n t ,  despi te  the appar ent l y  minimal d i f f e r e n c e s  

( i . e . ,  l ess than ha l f  a standard scor e ) .

Hence, in response to the quest ions posed above,  the observed one 

h a l f  of a standard de v i a t i o n  d i f f e r e n c e  between Indian and non- Indian  

students was indeed a s u b s t an t i v e l y  impor tant  d i f f e r e n c e .  Moreover,  

i t  was concluded t hat  Indian st udents ,  as a group,  in the Washoe 

County School D i s t r i c t  were per forming s i g n i f i c a n t l y  more poor ly  than 

t h e i r  classmates;  and more poor ly  than other  students n a t i o n a l l y  

because a l l  observed mean t e s t  scores f o r  Indian students (Table 12) 

were also below the na t i ona l  average.

S t a t i s t i c a l  analyses of other  student  academic achievements ( i . e . ,  

c l ass  grades,  at tendance)  a lso found t ha t  Indian students were 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  d i f f e r e n t  from t h e i r  peers in eighteen of 

twenty-one ( 9 6 )  measured aspects.  But the t hree  f a c t or s  in which 

s t a t i s t i c a l  d i f f e r e n c e s  were not found were su bs t an t i ve l y  

s i g n i f i c a n t .  F i r s t ,  Indian s tudents ,  i n t e r e s t i n g l y  enough, and in 

sharp cont rast  to other  f i n d i n g s ,  were found to be present  at  school  

s l i g h t l y  more o f t e n ,  on the average,  than non- Indian students during  

the 1982-83 school year .  Conversely,  I ndian students were present  

s t a t i s t i c a l l y  s i g n i f i c a n t l y  fewer days than t h e i r  classmates dur ing
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the 19B3-S4 school year .  Second, whi l e  they were e nr o l l e d  at  school  

s l i g h t l y  more days than non- Indians in 1982-83,  they were,  

nonetheless,  enro l l ed  s l i g h t l y  fewer days in 1983-84.  These r e s u l t s  

were con t r a d i c t o r y  wi th those t ha t  i nd i ca t ed  Indian students were 

s t a t i s t i c a l l y  s i g n i f i c a n t l y  absent from school more than non- Indian  

students during both school years.  That i s ,  i t  was found t h a t  the 

number of days absent was s t a t i s t i c a l l y  g r ea t e r  for  Indian s tudents ,  

but that  Indian students were not s i g n i f i c a n t l y  present  l ess ,  or not  

enr o l l ed  more, than non- Indians.

These r e s u l t s  suggested that  how one de f i nes  and measures 

at tendance w i l l  i n f l uence  t h e i r  r e s u l t s .  On the other  hand, these  

r e s u l t s  were also condemning of the at tendance recordkeeping processes 

themselves.  Many di screpancies were found in s t udent s '  records during 

the data c o l l e c t i o n  and coding,  which were l e f t  uncorrected.  These 

record e r r o r s ,  then,  probably accounted f o r ,  in p a r t ,  Indian students  

being both present  and absent more than non- Indian students.

C e r t a i n l y  more systemat ic recordkeeping by the Washoe County School  

D i s t r i c t  t eachers would help in par t  to r e c t i f y  t h i s  di lemma.

Even more sur pr i s i ng  was that  none of these three measures were 

st rongl y  i n t e r c o r r e l a t e d .  Despi te t h i s ,  the number of days absent in 

1982-33 was the only antecedent  v a r i a b l e  used in the m u l t i v a r i a t e  

analyses.  The logic  for  t h i s  was that  the school system probably kept  

b e t t e r  records of absenteeism than presence.  Absenteeism,  however,  

was found to be a poor p r ed i c t o r  of e i t h e r  Indian or populat ion  

achievement ,  accounting f o r  less than 17. of the var i ance in vocabulary
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knowledge and aud i t o r y  t es t  t o t a l  achievement f o r  the popul a t i on ,  and 

47. of the var i ance in s p e l l i n g  f or  the Indian students.  The f a i l u r e  

of absenteeism to p r e d i c t  achievement may have been due to the poor

measurement of t h i s  f a c t o r ,  or i t  may have been because

at tendance/absenteeism was not p r e d i c t i v e  of achievement in the Washoe 

County School D i s t r i c t .

Absenteeism was, however,  a somewhat b e t t e r  p r e d i c t o r  at  

p a r t i c u l a r  grade l e v e l s .  I t  was p r e d i c t i v e  in 6 (867.) of the 7 

populat ion and 1 (147.) of the 7 Indian reading or i ent ed  models f o r  

second graders ,  2 (297.) of the populat ion and 3 (437.) of the Indian  

t h i r d  grade reading or i en t ed  models,  2 (297.) of the populat ion f i f t h

grade models,  and 2 (297.) of the populat ion and 3 (437.) of the Indian

s i x t h  grade models.  Across the grade l e v e l s ,  absenteeism was found to 

account for  var iance in 12 (347.) of the 35 populat ion and 7 (207.) of 

the 35 Indian reading or i ented models.  Absenteeism did,  however,  

account f or  s i z a b l e  amounts of the var i ance in the t h i r d  and s ix t h  

grade models,  but otherwise made minimal to moderate con t r i b u t i o n s  to 

the explained var i ance .

In looking at  the r e l a t i o n s h i p  between the number of days absent  

and achievement ,  i t  was i n t e r e s t i n g  to f i nd  absenteeism p o s i t i v e l y  

c o r r e l a t e d  f o r  both Indian and populat ion second grades,  as wel l  as 

f or  t h i r d  and f i f t h  grade populat ion students.  This meant that  

achievement improved wi th increased absenteeism.  Conversely,  a 

negat i ve  or inverse r e l a t i o n s h i p ,  as expected,  was found for  

populat ion s i x t h  graders and f o r  a l l  other  grades.  That i s ,  as
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achievement improved,  absenteeism dropped o f f .  These r e s u l t s ,  

t h e r e f o r e ,  have cha l l enged,  desp i t e  measurement problems,  the e x i s t i n g  

assumption of many educators c a l l i n g  f o r  an increase in the number of 

days in the classroom and the r educt i on  of absenteeism in order  to 

improve academic achievement .29 That j Sj desp i te  the r e l i a b i l i t y  

problems wi th the o r i g i n a l  t eacher  coding of the i n f or ma t i o n ,  the 

r e s u l t s  of t h i s  study have s e r i o u s l y  quest ioned the assumption t hat  

absenteeism was/ i s  a good p r e d i c t o r  of academic achievement;  

p a r t i c u l a r l y  in the Washoe County School D i s t r i c t  and s i m i l a r l y  

composed school systems.

D i f f e r e n c e s  between Indian and non- Indian students were not  

l i m i t e d  to j u s t  academic achievement .  For example,  wi th respect  to  

teacher  e v a l ua t i o n s ,  i t  was found that  Indian students received  

s t a t i s t i c a l l y  lower c i t i z e n s h i p  grades (which were based upon the 

t e a c h e r ' s  s ub j ec t i v e  e v a l u a t i o n ) ,  were tw i ce  as l i k e l y  to be r e t a i ned  

one or more grades by past  t eacher s ,  and h a l f  as l i k e l y  to be placed 

in the g i f t e d  student  program by the t eacher .  This l a t t e r  d i f f e r e n c e  

proved t o  be p a r t i c u l a r l y  impor tant  in terms of p r ed i c t i n g  Indian  

student  achievement (see also below) .  Another example was the  

p a r t i c u l a r l y  se r en d i p i t o us  f i n d i n g  was t ha t  Indian students in t h i s  

study did not at tend schools t ha t  had a c e r t i f i e d  l i b r a r i a n .

The r e s u l t s  of t h i s  exp l anat ory  study have descr ibed,  then,  some 

of the scope and depth in the achievement ,  student  e v a l ua t i o n ,  

personal  and f a m i l i a l  c h a r a c t e r i s t i c s ,  and school and l earn i ng  

contexts  d i f f e r e n c e s  between Indian and non- I ndi an students.  Indian
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students in the Washoe County School D i s t r i c t  were c o n s i s t e n t l y  and 

s t a t i s t i c a l l y  below t h e i r  non- Indian classmates,  as wel l  as below the 

nat i ona l  average,  in a l l  measured areas of academic achievement ,  as 

measured by s tandardi zed t e s t  scores.  I ndian s t udent s '  c l ass grades 

were also s i g n i f i c a n t l y  lower than those of t h e i r  classmates and they  

were absent from school s i g n i f i c a n t l y  more than non- Indian students  

Moreover,  I ndian students had s i g n i f i c a n t l y  lower c i t i z e n s h i p  grades,  

and were r e t a i n e d  more o f t e n ,  but placed i n t o  the g i f t e d  program less  

o f t e n ,  than t h e i r  classmates.  Indian students were found to have 

s i g n i f i c a n t l y  d i f f e r e n t  personal  and f a m i l i a l  background 

c h a r a c t e r i s t i c s  than non- Indian s tudents ,  and they at tended schools  

t ha t  were of ten s i g n i f i c a n t l y  d i f f e r e n t  from schools most l i k e l y  

at tended by non- Indian students.

Comparable and Cont rast abl e  C h a r a c t e r i s t i c s  of Models

As suggested in Chapter 1, much of the apparent l y  c o n t r a d i c t o r y  

f i nd i ngs  in previous st udies  may be a t t r i b u t a b l e  to the f a i l u r e  of the 

researchers  to develop d i f f e r e n t  models f or  each ethnic  group and at  

each grade l e v e l .  I t  was also concluded t ha t  the s e l e c t i o n  of the 

dependent v a r i a b l e ( s )  was usua l l y  too s e l e c t i v e  and narrow to f a i r l y  

represent  student  academic achievement .  Thus,  i t  was suggested t h a t  a 

broader spectrum of measures,  as used in t h i s  study,  would produce a 

more complete and accurate r e pr esen t a t i on  of student  achievement ,  

a l b e i t  i t  would also be more complex and d i f f i c u l t  to conduct such 

rese a r ch .
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Predi c t ors  of academic achievement . More to the point  of the 

research quest ions,  t h i s  study has found t hat  those f a c t o r s  that  

explained the observed s t a t i s t i c a l  d i f f e r e n c e s  (or var i ance)  in 

academic achievement f or  Indian students and t h e i r  classmates were 

qu i t e  of ten d i f f e r e n t .  In an at tempt  to demonstrate t h i s ,  Table 71 

i nd i ca t es  the number and percentage of p r ed i c t or s  shared by both the 

populat ion and Indian student  models,  along wi th the number of 

pr ed i c t o r s  unique to each of them.

These r e s u l t s  i nd i ca t ed  t h a t ,  on the average,  617. of the va r i ab l es  

t hat  predicted academic achievement f or  Indian students also accounted 

for  var i ance in the populat ion models,  wh i l e ,  on the average,  367. of 

the p r ed i c t o r s  in the populat ion models were s i m i l a r l y  p r ed i c t o r s  in 

the Indian models.  This meant t h a t ,  on the average,  647. of the 

antecedents in the populat ion models of achievement were not  

p r e d i c t i v e  of I ndian student  achievement and t h a t ,  on the average,  397. 

of the f a c t o r s  that  did help to expla in  Indian student  achievement  

were not explanatory of general  student  academic achievement.

Hence there were considerably  more f a c t o r s  involved in expla in ing  

populat ion achievement ,  which were of l i t t l e  u t i l i t y  in understanding  

Indian student  achievement ,  than were involved in account ing for  

Indian student  achievement.  More i mpor t an t l y ,  t h i s  also meant that  

over one t h i r d  (397.) of the p r ed i c t o r s  t ha t  explained Indian  

achievement would not have been found or known i f  separate achievement  

models had not been made. Equal l y ,  i f  not more i mpor t an t l y ,  these 

r e s u l t s  also meant t hat  near ly  two t h i r d s  of the va r i ab l es  involved in
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Table 71. Predictors and Variance Caaaon to and Unique to the
Population and Indian Achievement Models

Model3

Predictors and Variance 
Coaaon to Both Models

Predictors and Variances 
in Population Models Only

Predictors and Variances 
in Indian Models Only

Variance 
Explained 
by 'Other" 
VariablesPredictors

Explained
Variances Predictors Variance Predictors Variance

n
Popb
7.

lndc
1

Popb
%

Indc
I n I

Iabd
I

Expe
I n 1

Iabd
I

Expe
I

Popb
I

Indc
X

SKLS 4 57 80 71 75 3 43 5.73 23 1 20 4.08 12 6 13
READ 2 20 67 72 90 8 80 8.37 27 1 33 3.05 8 1 2
READT 4 50 67 75 81 4 50 6.25 16 O

i . 33 5.84 13 9 6
voc 2 20 67 63 77 8 80 11.70 35 1 33 1.86 7 2 16
LIST L 20 40 57 66 8 80 12.10 40 3 60 6.43 25 3 9
AUDIT 9 20 40 69 79 8 80 7.96 29 3 60 4.80 16 2 5
SPELL 3 43 33 72 56 4 57 9.84 24 6 67 14.54 39 4 5
MATH 3 43 75 88 97 4 57 1.83 6 1 25 .71 2 6 1
MATHT 3 50 100 96 101 3 50 .01 1 0 0 0.00 0 3 -1
SCI 0

U 33 40 65 73 4 67 10.75 36 3 60 6.89 24 -1 3
Average 3 36 61 73 80 5 64 7.45 24 0

4. 39 4.82 15 4 6

a—Model naaes are as follows:
SKLS—Word Study Skills AUDIT—Auditory Test Total
READ—Reading Comprehension SPELL—Spelling
READT—Reading Test Total MATH—Math Concepts
VQC—Vocabulary knowledge HATHT—Math Test Total
LIST—Listening Comprehension SCI—Science Knowledge

b—Population models 
c—Indians aodels
d—-Percentage of table (or tota l) variance accounted for in the dependent variable. 
e—Percentage of explained variance accounted for in the dependent variable.
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a c c o u n t i n g  f o r  p o p u l a t i o n  ach ievemen t  have n o t h i n g  t o  do w i t h

exp l a i n i ng  Indian student  achievement .

Var iances in academic achievement . Table 71 also shows the 

percentage of t a b l e  var i ance  accounted f o r  by those v a r i a b l e s  not  

ent er i ng i n t o  both the populat ion and Indian models.  Between 07. and 

147. of the t o t a l  var i ance  (or about 57. on the average)  was accounted 

f or  by f a c t  or s unique to the Indian student  models,  and between 07. and 

127. of the t o t a l  var i ance  (or about 77. on the average)  was expla ined  

by v a r i a b l e s  unique to the popul a t i on models.  With respect  to  t a b l e  

var i ance ,  t h e r e f o r e ,  i t  appeared t h a t  the amount of var i ance  accounted 

for  by f a c t o r s  unique to each of the populat ion and Indian models was 

not ,  on the average,  too l a r g e .  On the other  hand, when cont rasted  

with the percentage of p r ed i c t o r s  unique to the populat ion and Indian  

models,  i t  was found t h a t  the fewer p r e d i c t o r s  unique to the Indian  

models (397.) accounted f o r  r e l a t i v e l y  more t a b l e  var i ance  (57.),  on the 

average,  than did the l a r g e r  percentage of p r ed i c t o r s  unique to  the

populat ion models (647.) t ha t  accounted for  r e l a t i v e l y  l e s s ,  on the

average,  t a b l e  var i ance  (77.).

Fur thermore,  the percentage of the expla ined var i ance  in the  

populat ion and Indian models (Table 71) i nd i ca t ed  t ha t  cons i derab l e  

v a r i a t i o n  ex i s ted in terms of the percentage of expla ined var i ance  

that  was cont r i but ed  by p r e d i c t or s  common to both the populat ion and 

Indian models of achievement .  On the average,  p r e d i c t o r s  found in 

both the populat ion and Indian student  models cont r i bu t ed  737. of the 

explained var i ance in the populat ion models,  and 807. of the expla ined
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var iance in the Indian models.  ( I t  should be noted t ha t  the “other"  

p r e d i c t o r s  -forced i n t o  the equat ions accounted for  an average of 47. of 

the expla ined var i ance in the populat ion models and 67. in the Indian  

model s . )

P r ed i c t or s  common to both the populat ion and Indian models 

cont r i bu t ed  the l a r g e s t  amounts of expla ined var i ance in the math 

concepts and math t e s t  t o t a l  models f o r  both groups.  Pr e d i c t o r s  found 

in both models also accounted f o r  a l a r ge  percentage of the explained  

var i ance  in the Indian reading comprehension model (907.),  but not in 

the populat ion model (727.).  Conversely,  p r e d i c t o r s  common to both 

models cont r i but ed  the l e a s t  amount of expla ined var i ance in the 

s p e l l i n g  (727. and 567. r e s p e c t i v e l y )  and science knowledge (657. and 737. 

r e s p e c t i v e l y )  models f o r  both the populat ion and Indian students.

P r ed i c t o r s  by grade l e v e l . I t  would be reasonable to assume that  

i f  the observed d i f f e r e n c e s  in the percentages of p r ed i c t or s  and 

var iances t hat  were commonly shared by (as wel l  as unique to)  both the 

populat ion and Indian student  models of academic achievement by grade 

l e v e l  were about the same as for  the aggregate models,  then such 

percentages were probably due to random chance or er ror  r a t h e r  than 

being dependent upon the group of students i nvolved.  Conversely,  i f  

the percentages of p r e d i c t o r s  and explained var i ance common to both 

the populat ion and Indian student  achievement models were smal l er  by 

grade l e v e l  than f o r  the aggregate groups,  then i t  would be equa l l y  

safe to conclude t ha t  the observed d i f f e r e n c e s  in the percentages of 

pr ed i c t o r s  and var i ances common to both the aggregate populat ion and
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Indian models were,  indeed,  su b s t a n t i v e l y  s i g n i f i c a n t l y  dependent upon 

the respec t i ve  groups of students.

Comparisons by grade l e v e l ,  however,  were cons i derab l y  d i f f e r e n t .  

In f a c t ,  t here  were no commonly shared p r e d i c t o r s  in six of the ten 

t h i r d  grade models.  In other  words,  p r e d i c t o r s  in the populat ion  

models ex p la ined none of the observed achievement var i ance  in 607. of 

the t h i r d  grade Indian models.  A d d i t i o n a l l y ,  in 33 (667.) of the 50 

grade l eve l  models t here  was only one commonly shared p r e d i c t o r  in the 

populat ion and Indian models.  More i mp o r t a n t l y ,  in 31 (627.) of the 50 

grade l eve l  models h a l f  or more of the p r e d i c t o r s  were unique to the 

Indian models.  Of these,  in only 7 (147.) of the 50 grade l eve l  models 

did the f a c t o r s  unique to the Indian models account for  l ess than 107. 

of the t o t a l  var i ance;  but in 6  (127.) of the 50 grade l e v e l  models 

they accounted for  more than one t h i r d  of the t o t a l  var i ance .  In 

other  words, cons i derabl y  fewer p r e d i c t o r s  and much less explained  

var iance were commonly shared by the populat ion and Indian models of 

achievement by grade l e v e l  than were shared by the aggregate models.

Unique c h a r a c t e r i s t i c s  of models. I t  would seem p l a u s i b l e ,  

t h e r e f o r e ,  to conclude t ha t  the observed d i f f e r en c e s  in antecedent  

v a r i a b l e s  t ha t  pred i c t ed  academic achievement f o r  the populat ion and 

Indian students were s u b s t a n t i ve l y  s i g n i f i c a n t .  A binomial  t e s t  for  

s t a t i s t i c a l  s i g n i f i c a n c e  of the propor t ion of v a r i a b l e s  unique to the 

I ndian models and the propor t ion of v a r i ab l es  common to both the 

populat ion and Indian models i nd i cat ed  that  the observed propor t ions  

in the l i s t e n i n g  comprehension and audi t ory  t e s t  t o t a l  achievement
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models were indeed s t a t i s t i c a l l y  s i g n i f i c a n t .  Hence,  the pr opor t i ons  

of observed p r e d i c t o r s  t ha t  were unique to these Indian models were 

s t a t i s t i c a l l y  d i f f e r e n t  from the propor t ion of antecedents common to 

both the populat ion and Indian models.

A d d i t i o n a l l y ,  the p r o b a b i l i t y  l e v e l s  f or  the binomial  t e s t s  of the 

other  e ight  models were a l l  less than . 2 0 ; indeed four  of them were 

s i g n i f i c a n t  at  or beyond the .10 l e v e l .  Thus, al though the 

p r o b a b i l i t y  l e v e l s  were higher  ( i . e . ,  p >.05)  than accepted l e v e l s  

( i . e . ,  p ( . 0 5 )  for  e i gh t  of the binomial  t e s t s  of s i g n i f i c a n c e  f or  

d i f f e r e n c e s  between propor t i ons  of common and unique p r e d i c t o r s  of 

I ndian achievement ,  f o r  explanatory  purposes these d i f f e r e n c e s  were 

taken to be s i g n i f i c a n t .

I t  was concluded,  t h e r e f o r e ,  t ha t  the p r e d i c t o r s  ent er i ng  the 

Indian models of academic achievement were not only d i f f e r e n t  (as 

hypot hes i zed) ,  but t h a t  they were s i g n i f i c a n t l y  d i f f e r e n t  from those 

p r e d i c t i ng  achievement f o r  the Washoe County School D i s t r i c t  

elementary school popul a t i on .  Moreover,  i t  was found t hat  d i f f e r e n c e s  

in which p r e d i c t o r s  expla ined academic achievement increased when 

evaluated f o r  a p a r t i c u l a r  grade l e v e l .

Frequent  p r e d i c t o r s . What, then,  were the most f requent  ( i . e . ,  

entered more than four  of the seven reading or i en t ed  and three of the 

math or i ented models) p r e d i c t o r s  of academic achievement in the Washoe 

County School D i s t r i c t  populat ion and f or  Indian students only? What 

were the most f requent  p r e d i c t or s  at  s p e c i f i c  grade l eve l s?  For the 

popul a t i on ,  the f o l l owi ng  were the most f requent  p r e d i c t or s  ( the
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number in the parentheses i n d i c a t es  the number of models the p r e d i c t or  

entered out of the seven reading and t hree  math o r i e n t e d  models) :

1. Populat ion Reading Models: 1983 Reading Grade ( 7 ) ,  Emergency
Telephone L i s t i n g  ( 6 ) ,  P a r t i c i p a t i o n  in the Federal  Lunch 
Program ( 4 ) ,  Change of Schools ( 4 ) ,  S t udent ' s  Sex ( 4 ) ,  Acreage 
Per Student  ( 4 ) ,  Grade Level  ( 4 ) ,  and How Long the L i b r a r y  Was 
Open A f t e r  School Per Student  (4 ) ;

2. Populat ion hath Models: 1983 Grade Point  Average ( 3 ) ,
P a r t i c i p a t i o n  in the Gi f t ed  Program ( 3 ) ,  and How Long the 
L i b r a r y  Was Open A f t e r  School Per Student  ( 3 ) .

The f o l l o wi n g  were the most f requent  p r e d i c t o r s  f o r  Indian students:

1. Indian Reading Models: 1983 Reading Grade ( 7 ) ,  P a r t i c i p a t i o n
in the Gi f t ed  Program ( 4 ) ,  F a t h e r ' s  Status ( 4 ) ,  Number of 
Encyclopedia Sets Per Student  ( 4 ) ,  and How Long the L i b r a r y  
Was Open A f t e r  School Per Student  <4);

2. Indian hath Models: 1983 Grade Point  Average ( 3 ) ,  
P a r t i c i p a t i o n  in the Gi f t ed  Program ( 3 ) ,  and Percentage of 
Books Lost Per Student  ( 3 ) .

Of the most f requent  p r e d i c t o r s ,  the 1983 reading grade and how long

the l i b r a r y  was open a f t e r  school per student  were the only two

p r e d i c t or s  t hat  were f requent  p r e d i c t o r s  f o r  both populat ion and

Indian student  reading or i ented achievement .  S i m i l a r l y ,  the 1983

grade point  average and p a r t i c i p a t i o n  in the g i f t e d  program were the

most f requent  p r ed i c t or s  of both popul a t i on and Indian math or i en t ed

achi evement .

Frequent  p r e d i c t o r s  by grade l e v e l . In c o n t r a s t ,  t here  were even

fewer common f requent  p r e d i c t o r s  by grade l e v e l .  The most f requent

p r ed i c t o r s  of second grade achievement were:

1. Populat ion Reading Models: 1983 Reading Grade ( 7 ) ,  Number of
Days Absent ( 6 ) ,  1983 C i t i z e n s h i p  Grade ( 5 ) ,  Home Telephone 
L i s t i n g  ( 6 ) ,  Number of Parents Employed ( 4 ) ,  Student ' s  Sex
( 4 ) ,  and How Long the L i b r a r y  Was Open A f t e r  School Per 
Student ( 7 ) ;
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2.  Populat ion Math Models: 1983 Grade Point  Average ( 3 ) ,  1983
C i t i z e n s h i p  Grade ( 3 ) ,  St udent ' s  Age ( 2 ) ,  Acreage Per Student  
<2) , and How Long the L i b r a r y  Was Open Af t e r  School ( 3 ) ;

3.  I ndian Reading Models; 1983 Reading Grade ( 6 );
4.  I ndian Math Models: None.

Previous grades was the only v a r i a b l e  to p r e d i c t  Indian student  

achievement in more than h a l f  the reading or i en t ed  models f o r  second 

grade Indian s t udent s .  No v a r i a b l e  was a p r e d i c t or  in a l l  t h r ee  math 

or i en t ed  models f or  Indian s tudents .  Thus,  previous grades was the 

only p r e d i c t o r  f or  both the populat ion and Indian second grade models.

Even fewer f a c t o r s  were found to be f requent  p r e d i c t o r s  of t h i r d  

grade achievement:

1. Populat ion Reading Models: 1983 Reading Grade (7) and
F a t h e r ' s Status  ( 5 ) ;

2. Populat ion Nath Models: 1983 Grade Point  Average ( 3 ) ;
3. Indian Reading Models: None.
4. I ndian Nath Models: None.

No f a c t o r  was found to p r e d i c t  t h i r d  grade Indian achievement in four  

or more of the reading or i en t ed  models; indeed only t hree  f a c t o r s  were 

p r e d i c t i v e  in even three  of the models.  Nor was there  any v a r i a b l e

p r e d i c t i v e  of I ndian student  achievement in a l l  three math or i en t ed

models.  Thus, in the t h i r d  grade,  none of the f r eq u e n t l y  occur r ing  

v a r i a b l e s  were p r e d i c t o r s  in both the populat ion and Indian models.

The f o l l owi ng  v a r i a b l e s  were the most f requent  p r ed i c t o r s  of 

f our t h  grade academic achievement:

1» Populat ion Reading Models: 1983 Reading Grade ( 7 ) ,  Change of
Schools ( 5 ) ,  St udent ' s  Sex ( 6 ) ,  and Student ' s  Residence (4 ) ;

2. Populat ion Nath Models; 1983 Grade Point  Average (3) and
Percentage of Books Lost per student  (3 ) ;

3. I ndian Readino Models: 1983 Reading Grade (7) and the Number
of Magazine Subscr i pt i ons  Per Student  (4 ) ;

4. Indian Math Models: 1983 Grade Point  Average (3) and
S t u d e n t ' s Age ( 3 ) .
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Ones again,  the only f r e q u e n t l y  occurr ing v a r i a b l e  t h a t  was p r e d i c t i v e  

of both populat ion and Indian f our t h  grade achievement was previous  

grades.

The f o l l o w i ng  v a r i a b l e s  were the most f requent  p r ed i c t o r s  of f i f t h  

grade academic achievement:

1. Populat ion Reading Models: 1983 Reading Grade ( 7 ) ,  Student ' s
Age ( 5 ) ,  F a t h e r ' s  Status ( 4 ) ,  and Number of Parents Employed 
( 6 ) ;

2. Populat ion Math Models: 1983 Grade Point  Average (3) and 1983
C i t i z e n s h i p  Grade (3) ;

3. I ndian Reading Models: 1983 Reading Grade ( 7 ) ;
4. I ndian Math Models: 1983 Grade Point  Average (3) and Acreage

Per Student  ( 3 ) .

Previous grades,  as at other  grade l e v e l s ,  was the only v a r i a b l e  that  

was p r e d i c t i v e  of both populat ion and Indian f i f t h  grade achievement.

L a s t l y ,  the most f requent  p r e d i c t o r s  of s i x t h  grade academic 

achievement were as fo l l ows:

1. Populat ion Reading Models: 1983 Reading Grade ( 7 ) ,
P a r t i c i p a t i o n  in the Federal  Lunch Program ( 4 ) ,  and Change of 
Schools (4) ;

2. Populat ion Math Models: 1983 Grade Point  Average (3; and
S t u d e n t ' s Sex ( 3 ) ;

3. I ndian Reading Hod e l s : 1983 Reading Grade (7) and Student ' s
Sex ( 4 ) ;

4. Indian Math Models: 1983 Grade Point  Average (3 ) .

The only f requent  p r e d i c t o r  found f o r  both the populat ion and Indian  

students was, once more, previous grades.

Across the grade l eve l  models the only v a r i a b l e  found to be a 

f r equent  p r e d i c t or  of academic achievement at  each grade l eve l  was 

previous grades ( e i t h e r  the 1983 reading grade or the 1983 grade point

average) ;  and t ha t  was only f or  the Washoe County School D i s t r i c t

popul a t i on in genera l .  Thus, in response to the quest ion concerning
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the most f requent  p r e d i c t o r s ,  other  than spec i f y i ng  what they were by 

grade l e v e l ,  or f o r  the aggregate populat ion and Indian samples,  t here  

were none (again,  except  f o r  previous grades) .

The obvious conclusion,  then,  concerning p r e d i c t o r s  of academic 

achievement was t ha t  no general  model of achievement was, or could be,  

p r e d i c t i v e  of both general  populat ion and Indian student  achievement ,  

nor of more than any one s p e c i f i c  grade l e v e l .  Thus, in order  to 

understand and expl a i n  academic achievement ,  t here  must be separate  

models f o r  Indian students only ,  and f o r  every s p e c i f i c  grade.

Mani pu l ab i 1i t v  of Academic Achievement

The r e s u l t s  of t h i s  study presented overwhelming evidence t hat  the 

l a r ges t  percentage of observed var iances and p r ed i c t o r s  in academic 

achievement ,  for  both Indian students and the popul a t i on ,  were 

p o t e n t i a l l y  manipulable by the school system. With respect  to 

propor t ions of manipulable var iance in achievement t e s t  scores,  i t  was 

found that  three to nine t imes as much expla ined var i ance was 

manipulable as was not ,  and that  s t a t i s t i c a l l y  s i g n i f i c a n t l y  more 

var iance than would have been expected was explained by manipulable  

f a c t o r s .  In terms of propor t ions of manipulable and non-manipulable  

v a r i a b l e s ,  the propor t ions observed in the Washoe County School 

D i s t r i c t  populat ion and Indian models of academic achievement were not 

s t a t i s t i c a l l y  d i f f e r e n t  from the propor t ions  among the independent  

v a r i a b l e s  used in the mu l t i p l e  regression analyses.  Comparat ively,  

the populat ion and Indian models su b s t a n t i v e l y  d i f f e r e d ,  but were not  

s t a t i s t i c a l l y  d i f f e r e n t  in terms of e i t h e r  numbers of manipulable and
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non-manipulable p r e d i c t o r s  nor in the amounts of var i ance  expla ined by 

manipulable and non-manipulab1e v a r i a b l e s .  Whi le the r e s u l t s  were 

l ess evident  by grade,  e s s e n t i a l l y  the same pat t ern  was found.

With respect  to non-manipulab1e v a r i a b l es  only,  i t  was found t hat  

the populat ion reading o r i en t ed  models contained p r e d i c t o r s  t hat  

accounted f or  s t a t i s t i c a l l y  more var i ance than expected for  the 

popul a t i on ,  and less than expected f o r  Indian students only.  That i s ,  

non-manipulable f ac t o r s  were s t a t i s t i c a l l y  more important  in 

exp l a i n i ng  reading or i en t ed  academic achievement ,  as measured by 

standardi zed achievement t es t  scores,  in the populat ion than for  the 

Indian students.

Thus, i t  was concluded t h a t ,  o v e r a l l ,  manipulable f ac t o r s  were 

much b e t t e r  p r e d i c t o r s  of students '  academic achievement than were 

v a r i a b l e s  t hat  were beyond the cont rol  of the school system, and t hat  

non-manipulable f ac t o r s  were less important  to understanding Indian  

st udent s '  academic achievement than the academic achievement of the  

Washoe County School D i s t r i c t  students in general .

C h a r a c t e r i s t i c s  of Academic Achievement

Data were c o l l e c t e d  and analyzed on four  general  types of 

c h a r a c t e r i s t i c s  concerning,  or of ten found in context  wi th,  academic 

achievement:  1 ) previous student  achievement;  2 ) previous student

eva l ua t i ons  (made by t eacher s ) ;  3) personal  and f a m i l i a l  background 

c h a r a c t e r i s t i c s ;  and 4) school environment and l earn i ng  context  

c h a r a c t e r i s t i c s .  By f a r ,  the l a r g e s t  number of v a r i a b l e s ,  f o r  which 

data were c o l l e c t e d ,  were concerned wi th the school environment and
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l e a r n i n g  c ont ex t .  This was the case p r i m a r i l y  because such data were 

r e a d i l y  a v a i l a b l e  and because i t  was hypothesized t ha t  such f a c t o r s  

were,  c ont r a r y  to many other  s t u d i e s ,  p r e d i c t i v e  of academic 

achievement .  The second l a r g e s t  number of v a r i a b l e s  were concerned 

with prev ious (and present )  student  achievement .  These f a c t o r s  

demonstrated moderate to l a r g e  i n t e r c o r r e l  a t i o n s , as would be 

expected,  and were,  t h e r e f o r e ,  l i m i t e d  to j u s t  severa l  v a r i a b l e s  t h a t  

had low i n t e r - c o r r e l a t i o n  c o e f f i c i e n t s .  The t h i r d  l a r g e s t  type of 

c h a r a c t e r i s t i c s  were concerned wi th personal  and f a m i l i a l  t r a i t s  or 

c h a r a c t e r i s t i c s ,  whi l e  the fewest  v a r i a b l e s  d e a l t  wi th s tudent  

eva l ua t  i ons.

From out of a l l  of these p r e d i c t o r s ,  pools of v a r i a b l e s  were 

i d e n t i f i e d  as being the best f a c t o r s  f o r  e xp l a i n i ng  academic 

achievemet  in the Washoe County School D i s t r i c t  (Chapter 4 ) .  A t o t a l  

of 31 v a r i a b l e s  (see Table 62) were so i d e n t i f i e d .  Two of these  

f a c t o r s  were used i ndependent ly  as they measured the same t h i ng  

(prev ious gr ades ) ,  because the 1983 reading grade c o r r e l a t ed  best  wi th  

the word study s h i l l s ,  reading comprehension,  reading t es t  t o t a l ,  

vocabulary knowledge,  l i s t e n i n g  comprehension,  a ud i t o r y  t e s t  t o t a l ,  

and s p e l l i n g  ( i . e . ,  the reading o r i en t ed )  achievement t es t  scores,  and 

the 1983 grade poi nt  average associated best wi th the math concepts,  

math t es t  t o t a l ,  and science knowledge ( i . e . ,  the math o r i e n t e d )  

achievement t es t  scores.  Thus,  for  each of the (stepwise)  regress i on  

ana lyses ,  t h i r t y  (30) independent  v a r i a b l e s  were entered,  of which two 

d e a l t  wi th prev ious achievement ,  t h r ee  wi th student  e v a l u a t i o n s ,
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eleven wi th student  and f a m i l i a l  background c h a r a c t e r i s t i c s ,  and 

four teen  wi th school envi ronment  and l ea r n i ng  contexts;  (see Chapter  4 

f or  complete reduct i on procedures) .  Analyses of these r es u l t e d  in two 

general  p r e d i c t o r  pools,  one f o r  reading or i en t ed  and one f o r  math 

or i ent ed  dependent v a r i a b l e s .  The reading p r e d i c t o r  pool included the  

two previous achievement v a r i a b l e s ,  two of the t h r ee  student  

eva l ua t i on  v a r i a b l e s ,  ten of the eleven background v a r i a b l e s ,  and 

seven of the f our t een  school v a r i a b l e s ,  f o r  a t o t a l  of twenty-one ( 2 1 ) 

p r e d i c t o r s .  The math p r e d i c t o r  pool was much sma l l e r ,  wi th only ten 

( 1 0 ) p r e d i c t o r s ,  which included one of the t hr ee  previous achievement  

v a r i a b l e s ,  two of the three  student  eva l ua t i o n  v a r i a b l e s ,  t hree  of the  

eleven background v a r i a b l e s ,  and four  of the f our t een  school  

v a r i a b l e s .  Al l  the p r e d i c t o r s  in the math pool ,  except  f o r  the  

previous grades v a r i a b l e  ( i . e . ,  1933 grade point  average) ,  were also  

in the reading pool ;  thus,  the math pool was, in a sense,  a subset of 

the readi  ng poo l .

S t a t i s t i c a l  comparisons of the propor t ions  of v a r i a b l e s  from each 

of these four  types of v a r i a b l es  were made between the general  pools 

and the r e s u l t a n t  p r e d i c t o r  pools f o r  the Washoe County School  

D i s t r i c t  populat ion and Indian s t udent s ,  and between the populat ion  

and Indian student  models.  The r e s u l t s  of the l a t t e r  analyses (Table  

69) showed that  s t a t i s t i c a l l y  s i g n i f i c a n t l y  more var iance was 

accounted f or  by the student  e va l ua t i on  type of p r ed i c t o r s  in the  

I ndian models than in the populat ion m od e l s ,  and that  s t a t i s t i c a l l y  

s i g n i f i c a n t l y  more var i ance  was expla ined by the personal  and f a m i l i a l
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background type f a c t o r s  in the populat ion than in the Indian reading  

or i en t ed  models.

Comparat ively,  then,  personal  and - fami l i a l  background 

c h a r a c t e r i s t i c s  were s i g n i f i c a n t l y  more important  to understanding  

popul a t i on ,  r a t her  than Indian achievement ,  in the Washoe County 

School D i s t r i c t .  In c o n t r a s t ,  student  eva l ua t i ons  were s i g n i f i c a n t l y  

more important  to understanding Indi an,  r a t h e r  than popul a t i on,  

achievement in the Washoe County School D i s t r i c t .

Conclusi  ons

The r e s u l t s  of t h i s  study have provided empi r i ca l  evidence f or  the 

f o l l o wi n g  conclusions concerning the academic achievement of 

elementary school students in the Washoe County School D i s t r i c t :

C i : Standardized achievement t e s t  scores for  Indian students are
s i g n i f i c a n t l y  lower than t e s t  scores for  non- Indian students.

Cj :  Standardized achievement t e s t  scores,  holding grade l eve l
constant ,  for  second, t h i r d ,  f o u r t h ,  f i f t h ,  and s i x t h  grade 
Indian students are s i g n i f i c a n t l y  lower than for  t h e i r  
r espect i ve  classmates.

C3 : Class grades and grade point  averages for  Indian students are
s i g n i f i c a n t l y  lower f or  Indian students than for  non- Indian  
s t udent s .

C4 : Indian students are absent s i g n i f i c a n t l y  more than non- Indian
students.

C5 : Teacher eva l uat i ons  of Indian students are s i g n i f i c a n t l y
lower than for  non- Indian students.

C&: The personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  for
Indian students are s i g n i f i c a n t l y  d i f f e r e n t  from those of 
non- Indian students.
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C7 : The school envi ronments and l ear n i ng  contents most l i k e l y
at tended by Indian students are s u b s t an t i v e l y  d i f f e r e n t  from 
those most l i k e l y  at tended by non- Indian students.

Cg: Holding other  r e l e v a n t  v a r i a b l e s  constant ,  grade l eve l  i s  an
antecedent  p r e d i c t o r  of some st andardised achievement t e s t  
scores .

Cga: Holding other  r e l e v a n t  v a r i a b l es  constant ,  f o r  both the
populat ion and Indian students only ,  grade l eve l  i s  a 
p r e d i c t o r  of :
(1) Word Study S k i l l s
(2) Reading Test Total
(3) Vocabulary Knowledge

Cgjj: Holding other  r e l e v a n t  v a r i a b l es  const ant ,  f o r  the
populat ion on l y ,  grade l eve l  i s  a lso a p r e d i c t o r  of:
(1) L i s t en i ng  Comprehension
(2) Math Concepts

C8c: Holding other  r e l ev a n t  v a r i a b l e s  constant ,  f o r  the
Indian students only ,  grade l eve l  i s  also a p r e d i c t o r  
o f :
(1) Audi tory  Test Total
(2) Science Knowledge

CQds Holding other  r e l e v a n t  v a r i a b l es  constant ,  f o r  e i t h e r
the populat ion and Indian students only,  grade l eve l  is  
not a p r e d i c t o r  o f :
(1) Reading Comprehension
(2) Spe l l i ng

C9 : Holding other  r e l ev a n t  v a r i a b l es  constant ,  when exp l a i n i ng
academic achievement ,  grade l eve l  roust be co n t r o l l e d  f o r  or 
taken i n t o  cons i der a t i on .

C1 (j : Holding other  r e l e v a n t  v a r i a b l e s  constant ,  previous grades,  
on the average,  account f or  only one f our t h  or l ess of the 
observed var i ance in s tandardi zed achievement t es t  scores.

C1 ; Holding other  r e l e v a n t  v a r i a b l e s  constant ,  a s i g n i f i c a n t  
number of the p r ed i c t o r s  of s tandardized achievement t es t  
scores for  Indian students are d i f f e r e n t  from the p r ed i c t o r s  
for  the Washoe County School D i s t r i c t  in general .

C1 1 a : Holding other  r e l ev a n t  v a r i a b l e s  const ant ,  previous  
grades are p r e d i c t i v e  of both populat ion and Indian  
st udent s '  s tandardized achievement t es t  scores.
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Cut , :  Holding other  r e l ev a n t  v a r i a b l e s  const ant ,  previous  
grades,  on the average,  account -for more var i ance  in 
standardised achievement t e s t  scores for  Indian  
students than f o r  the general  popul a t i on .

^ l l c : Holding other  r e l e v a n t  v a r i a b l e s  constant ,  besides  
previous grades,  the only p r e d i c t o r s  to account for  
var i ance  in the same reading or i en t ed  standardi zed  
achievement t e s t  f o r  both the popul a t i on and Indian  
students were:

(1) Emergency telephone number l i s t i n g  ( i . e . ,  having a 
number l i s t e d  was associat ed wi th higher  
achievement  f o r  the p o p u l a t i on ,  but ,  conversely ,  
not having a number l i s t e d  was associated wi th  
higher  achievement t e s t  scores f o r  Indian  
s t u d e n t s );

(2) F a t h e r ' s  s t a tus  to the student  ( t ha t  i s ,  having a 
n a t u r a l  f a t h e r  i s  assoc i a ted wi th higher  
achievement ,  except  f o r  l i s t e n i n g  comprehension 
and aud i t o r y  t e s t  t o t a l  achievement ) ;

(3) Grade l eve l  ( t h a t  i s ,  the higher  one's grade 
l e v e l ,  the higher  t h e i r  academic achievement ,  
except  for  reading t e s t  t o t a l  achievement where 
being in a lower grade l e v e l  i s  co r r e l a t e d  wi th  
higher  achievement f o r  Indian student s) ;

(4) P a r t i c i p a t i o n  in the g i f t e d  program ( t ha t  i s ,  
being in the g i f t e d  program i s  associated wi th  
higher  achievement when c o n t r o l l i n g  f or  previous  
g r a d e s ) ;

(5) S t udent ' s  residence ( t h a t  i s ,  r e s i d i n g  in the 
Reon-Sparks/Reno-Sparks Indian Colony area is  
associated wi th higher  achievement t es t  scores) ;  
and

( 6 ) Number of parents  employed ( t h a t  i s ,  having j us t  
the f a t h e r  or both parents  employed i s  r e l a t e d  to 
higher  achievement t e s t  scores) .

Cl ld :  Holding other  r e l ev a n t  v a r i a b l e s  constant ,  besides  
previous grades,  the only p r e d i c t o r s  to account for  
var i ance  in the same math or i en t ed  standardized  
achievement t e s t  for  both the populat ion and Indian  
students are:

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



555

(1)  P a r t i c i p a t i o n  in the g i f t e d  program ( t h a t  i s ,  
being in the g i f t e d  program i s  associated wi th  
higher  achievement when c o n t r o l l i n g  f o r  previous  
grades) ;  and

(2) The percentage of books l o s t  ( from the l i b r a r y )  
per student  ( t h a t  i s ,  having fewer books l o s t  per 
student  i s  associated wi th higher  achievement t es t  
scores)  .

CJ2 * Holding other  r e l e v a n t  v a r i a b l e s  constant ,  student
absenteeism i s  not a good p r e d i c t or  of student  achievement .

C i 3 : Residence ( i . e . ,  l i v i n g  in e i t h e r  the urban
Reno-Sparks/Colony area or the r u r a l  Washoe County/Pyramid 
Lake Indian Reservat ion area)  i s  not a determinant  p r e d i c t o r  
of s tandardiced achievement t es t  scores for  Ind ian s tudents .

C i 4 : M u l t i v a r i a t e  models of academic achievement f or  Indian
students tend to have fewer p r e d i c t o r s ,  but account f o r  more 
v a r i a n c e ,  and are more l i k e l y  than the populat ion models to 
have v a r i a b l e s  t ha t  are p o t e n t i a l l y  manipulable by the school  
system.

C1 4 a : M u l t i v a r i a t e  models of academic achievement by grade
l e v e l  for  Indian students tend to have few p r e d i c t o r s ,  
but account f o r  more var i ance ,  and are more l i k e l y  than 
the populat ion models by grade l e v e l  to have v a r i a b l e s  
t h a t  are p o t e n t i a l l y  manipulable by the school system.

C14b: In m u l t i v a r i a t e  models,  antecedent  p r e d i c t or s  t ha t  are 
p o t e n t i a l l y  manipulable by the school system, al though  
ne a r l y  equal  in numbers in the v a r i a b l e  pools,  account  
f o r  three to f i v e  t imes as much var i ance in 
st andardi zed achievement t es t  scores as do v a r i a b l e s  
t h a t  are non-manipulable by the school system.

C i g : Holding other  r e l e v a n t  v a r i a b l e s  const ant ,  non-manipulable  
v a r i a b l e s  account f o r  s i g n i f i c a n t l y  more var i ance in 
populat ion reading or i en t ed  models,  than in the Indian  
student  models,  of academic achievement.

Cj^:  Holding other  r e l e v a n t  v a r i a b l e s  const ant ,  a s i g n i f i c a n t  
number of the p r e d i c t or s  of s tandardized achievement t e s t  
scores f o r  Indian students by grade l eve l  are d i f f e r e n t  from 
the p r e d i c t o r s  f or  the Washoe County School D i s t r i c t  in 
g e n e r a l .
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C i 7 : Holding other  r e l e v a n t  v a r i ab l es  const ant ,  p r ed i c t o r s
p o t e n t i a l l y  manipulable by the school system account -for 
s i g n i f i c a n t l y  more of the explained va r i ance ,  al though near l y  
equal in numbers in the v a r i a b l e  pools ,  in standardised  
achievement t e s t  scores than do p r e d i c t o r s  that  are beyond 
the school system's con t r o l .

Cjg:  In m u l t i v a r i a t e  models,  d i f f e r e n t  antecedent  f a c t o r s  are 
p r e d i c t i v e  of each d i f f e r e n t  measure of standardized  
achievement t e s t .

C i 9 : In m u l t i v a r i a t e  models,  t here  are p a r t i c u l a r  f a c t o r s ,  which 
are uniquely  c h a r a c t e r i s t i c  of Indian students only ,  t h a t  are 
p r e d i c t i v e  of standardized achievement t e s t  scores.

C1 9 a: Holding other  r e l evan t  v a r i a b l e s  constant ,
p a r t i c i p a t i o n  in a preschool  program is  p r e d i c t i v e  of 
math concepts and math t e s t  t o t a l  standardized  
achievement t e s t  scores f or  Indian students.

C1 9 5 : Holding other  r e l evan t  v a r i ab l es  const ant ,
p a r t i c i p a t i o n  in the Pyramid Lake Indian Reservat ion  
Head S t a r t  program is  p r e d i c t i v e  of vocabulary  
knowledge standardized achievement t e s t  scores for  
I ndian students.

C20: Holding other  r e l e v a n t  va r i ab l es  constant ,  previous student  
e va l ua t i ons  by teachers are s i g n i f i c a n t l y  more p r e d i c t i v e  of 
both reading and math or i ented standardi zed achievement t es t  
scores for  Indian students than Washoe County School D i s t r i c t  
students in g e n e r a l .

C2 1 : Holding other  r e l e v a n t  va r i ab l es  constant ,  personal  and
f a m i l i a l  background c h a r a c t e r i s t i c s  are s i g n i f i c a n t l y  more 
p r e d i c t i v e  of populat ion than Indian s t udent s '  reading 
or i ented  standardi zed achievement t e s t  scores.

C2 2 : In m u l t i v a r i a t e  models by grade l e v e l ,  non-manipul  a t i v e
f ac t o r s  are i n c r ea s i n g l y  (panal  data)  important  in accounting 
f or  var i ances in s tandardi zed achievement t e s t  scores for  
Indian students at each successive grade l eve l  (second to 
s i x t h )  .

C2 3 : In m u l t i v a r i a t e  models by grade l e v e l ,  Indian students'
academic achievement i s  d r a ma t i ca l l y  lower (panal  data)  in 
the f i f t h  grade;  p a r t i c u l a r - /  wi th respect  to standardized  
achievement scores.
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C2 4 J Whi le e t h n i c i t y ,  when holding other  r e l e v a n t  v a r i a b l e s
const ant ,  may not be a p r e d i c t o r  of s tandardised achievement  
t e s t  scores,  t her e  ex i s t  s u b s t a n t i v e l y  s u f f i c i e n t  d i f f e r e n c e s  
to j u s t i f y  holding e t h n i c i t y  constant  (or developing  
ethnic-based models of achievement ) .

With respect  to the research hypotheses,  the empi r i ca l  r e s u l t s  of 

t h i s  study have v e r i f i e d  the f o l l o wi ng :

H i -. Standardized achievement t e s t  scores f o r  Indian students are 
s i g n i f i c a n t l y  lower than scores f or  non- Indian students in  
the Washoe County School D i s t r i c t .

H2 : Class grades,  at tendance,  and other  measures of achievement
are s i g n i f i c a n t l y  d i f f e r e n t  for  Indian and non- Indian  
students in the Washoe County School D i s t r i c t .

H3 : Teacher eva l ua t i ons  are d i f f e r e n t  for  Indian and non- Indian
students in the Washoe County School D i s t r i c t .

H4 : Personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  are
s i g n i f i c a n t l y  d i f f e r e n t  f o r  Indian and non- Indian students in 
the Washoe County School D i s t r i c t .

Hg: School environment and l ea r n i ng  context  v a r i a b l e s  are
d i f f e r e n t  for  Indian and non- Indian students in the Washoe 
County School D i s t r i c t .

Hg: Grade l eve l  i s  an antecedent  p r e d i c t o r  of s tandardized
achievement t e s t  scores in the Washoe County School D i s t r i c t .

Hg: As compared to the general  popu l a t i on ,  d i f f e r e n t  antecedent
f a c t or s  are p r e d i c t i v e  of s tandardi zed achievement t e s t  
scores f or  Indian students in the Washoe County School  
D i s t r i c t .

H9 : D i f f e r e n t  antecedents are p r e d i c t i v e  of standardized
achievement t e s t  scores at  d i f f e r e n t  grade l e v e l s  in the 
Washoe County School D i s t r i c t .

H1 0 : Residence ( i . e . ,  urban/colony or r u r a l / r e s e r v a t i o n ) i s  not a 
determinant  p r e d i c t o r  of I ndian s t udents '  achievement in the 
Washoe County School D i s t r i c t .

H1 1 : The models of academic achievement are more p r e d i c t i v e  at
c e r t a i n  grade l e v e l s  than others in the Washoe County School  
D i s t r i c t .
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Hj 2 ! Manipulable v a r i a b l e s  account -for more t o t a l  var i ance in 
standardized achievement t e s t  scores than non-manipulable  
va r i a b l es  in the Washoe County School D i s t r i c t .

H1 3 : More manipulable than non-manipulable v a r i a b l e s  account -for 
the observed var i ances in s tandardi zed achievement t es t  
scores in the Washoe County School D i s t r i c t .

But the data r e s u l t s  r e f u t e d  the f o l l o w i n g  hypothesis:

Hy: E t h n i c i t y  i s  an antecedent  p r e d i c t or  of s tandardi zed
achievement t e s t  scores in the Washoe County School D i s t r i c t .

In other  words,  e t h n i c i t y  per se (or as a p r e d i c t o r  v a r i a b l e )  in 

conjunct ion wi th other p r e d i c t or s  was not a d i r e c t  antecedent  

p r e d i c t o r  of s tandardi zed achievement t e s t  scores.  E t h n i c i t y  was,  

however,  i n d i r e c t l y  an antecedent  f a c t o r  of academic achievement ,  

because: ( 1 ) previous class grades were found to have predi c ted

( l a t e r )  academic achievement and Indian students tended to have had 

lower class grades; and ( 2 ) student  ev a l ua t i o n s ,  which tended to be 

s i g n i f i c a n t l y  lower for  Indian s t udents ,  were found to have predi c ted  

Indian achievement .  That i s ,  previous c lass grades and student  

e va l ua t i ons  were p r e d i c t i v e  of achievement t es t  scores and e t h n i c i t y  

was found to be an antecedent  of both previous class grades and 

student  eva l ua t i ons .  Consequent ly,  i t  was concluded t ha t  e t h n i c i t y  

(or being s e l f  i d e n t i f i e d  as Indian)  i n d i r e c t l y  a f f ec t ed  achievement  

t e s t  scores through teacher  e va l ua t i ons  and rewards.

In summary, t h i s  study has demonstrated t ha t  Indian s tudents ,  

r e l a t i v e  to t h e i r  c lassmates,  were f a i l i n g  academical l y ,  received  

lower eva l uat i ons  from t eacher s ,  were s i g n i f i c a n t l y  d i f f e r e n t  from 

t h e i r  non- Indian classmates in terms of personal  and f a m i l i a l  

background,  and tended to go to schools that  were considerably

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



559

d i f f e r e n t  than the schools most l i k e l y  at tended by non- Indian  

students.  This study has shown t h a t ,  whi le  not necessa r i l y  a 

p r ed i c t o r  of s t andardi zed achievement t e s t s ,  e t h n i c i t y  and grade l eve l  

must be c o n t r o l l e d  f o r .  That i s ,  compared to the general  populat ion  

those f a c t o r s  t h a t  expla ined st andardi zed achievement t e s t  scores  

tended to be d i f f e r e n t  f o r  Indian students and f or  each r e s p e c t i ve  

grade l e v e l .  P o t e n t i a l l y  manipulable  v a r i a b l e s  were s i g n i f i c a n t l y  

more impor tant  to e x p l a i n i n g  academic achievement than were 

non-mapipulab1e f a c t o r s  f o r  the popul a t i on in general  and for  Indian  

st udent s .  Fur thermore,  these p o t e n t i a l l y  manipulable f a c t o r s  were 

more p r e d i c t i v e  of Indian student  than populat ion achievement;  in 

c o n t r a s t ,  personal  and f a m i l i a l  c h a r a c t e r i s t i c s  were more impor tant  to 

understanding the Washoe County School D i s t r i c t  populat ion achievement  

t h a n  the Indian s t udent s '  achievement .  Student  eva l ua t i ons ,  which,  

again,  tended to be lower f o r  Indian students ,  were s i g n i f i c a n t l y  

b e t t e r  p r ed i c t o r s  of I ndian student  than populat ion achievement ,  and,  

t h e r e f o r e ,  being Indian was an i n d i r e c t  antecedent  of achievement t es t  

scores,  p r i m a r i l y  through previous teacher  eva l ua t i ons .
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C hapte r  10

ACADEMIC ACHIEVEMENT OF INDIAN STUDENTS:
DISCUSSION AND IMPLICATIONS

This study was p r i m a r i l y  an i n d u c t i v e  comparison of the 

educat ional  success,  as def ined by high academic achievement ,  of  

elementary school Indian students and t h e i r  classmates in the Washoe 

County School D i s t r i c t .  The m a j o r i t y  of previous studies  on Indian  

and non- Indian students '  academic or educat ional  success have 

concluded t ha t  the pr imary exp l anat i ons  f o r  such success were not  

located wi t h i n  the schools,  but r a t he r  w i t h i n  the students themselves,  

t h e i r  f a m i l i e s ,  t h e i r  community,  and t h e i r  c u l t u r e .  On the other  

hand, a mi nor i t y  of the previous s t ud i es  have concluded t hat  f ac t o r s  

wi t h i n  the school or the cont rol  of the school system were equa l l y  

impor tant  to understanding academic success.  The impetus for  t h i s  

research was both t h e o r e t i c a l  and ap p l i e d .  T heor e t i ca l  because a 

review of the l i t e r a t u r e  documented the need f or  f u r t h e r  empi r i ca l  

research to f i l l  in gaps in the c ur r en t  understanding of academic and 

educat ional  success,  and because the same review concluded t ha t  there  

existed a lack of cohesive t h e o r e t i c a l  understanding of the academic 

achievement of Indian students.  Appl ied because the school system
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studi ed,  the Washoe County School D i s t r i c t ,  desi red empi r i ca l  

knowledge about the achievement l evel  of Indian students in t h e i r  

system, and because school o f f i c i a l s  desi red empi r i ca l  knowledge f o r  

f u t u r e  po l i cy  implementat ions.

An i nduc t i ve  and deduct ive examinat ion of the academic success of 

elementary school Indian students and t h e i r  classmates in the Washoe 

County School D i s t r i c t  was made, t h e r e f o r e ,  to add to cur rent  

understanding of e lementary student  academic success and to at tempt  a 

s y nt hes i za t i on  of the t h e o r e t i c a l  understanding of the academic 

achievement of Indian students.  In other  words,  whi le  the purpose of 

t h i s  study was to e x p l o r a t o r i 1y compare the educat ional  sucess of 

Indian and non- Indian students,  the goal was to more f u l l y  understand 

( r e l a t i v e l y )  Indian student  academic success.  Pursuant to t h i s  

research goal ,  t h i s  study encompassed four  ob j ec t i ves :  (1) to

descr ibe and compare c h a r a c t e r i s t i c s  of elementary school students and 

t h e i r  academic achievement;  (2) to i d e n t i f y  antecedent  p r e d i c t o r s  of 

academic achievement success; (3) to develop p r ed i c t o r  models of 

academic success; and (4) to determine the p o t en t i a l  manipulabi1i t y  of 

such academic success by the school system.

To achieve these o b j e c t i v e s ,  t h i s  research pr o j ec t  conducted what 

i t  r e f e r r e d  to as a processual  study.  A processual  study was def ined  

as a combinat ion of research processes i nterconnected by numerous 

i n d i v i du a l  ( sub j ec t i ve )  decisions as to when, where,  why, and how to 

begin and end a p a r t i c u l a r  cycle of research.  A research process was 

def ined as a p a r t i c u l a r  stage in the research cycle  interconnected
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with i nd i v i du a l  decis ions;  t ha t  i s ,  a research process was 

conceptual i zed as dynamic,  i n t e r a c t i v e ,  and r e p l e t e  wi th su b j e c t i v e  

choices and not a s t a t i c ,  p r e - e x i s t i n g  stage devoid of any choices or 

i n t e r a c t i o n s .  A research cycle  was conceptual i zed as a set  o-f 

research processes (or stages and decis ions)  t ha t  encompassed a 

d i s t i n c t  (but s u b j e c t i v e l y  i d e n t i f i e d )  beginning and end. As such, a 

research cycle  could have p a r a l l e l  or sequent i a l  sets of research  

processes,  or simply one set  of processes,  whi le  each set  of research  

processes could have one or more p a r a l l e l  or sequent ia l  research  

processes (or stages and d e c i s i o ns ) .  S i m i l a r l y ,  a study could be 

composed of a s i ng l e  research c y c l e ,  or i t  could have two or more 

p a r a l l e l  or sequent ia l  research cycles.

Due to the scope of the research o b j e c t i v e s ,  t h i s  study was 

composed of four  sequent ia l  research cyc les .  The f i r s t  cycle of 

research e n t a i l e d  two p a r a l l e l  sets of research processes;  one 

i ndu c t i ve  and d e s c r i p t i v e ,  the other  deduct i ve and comparat ive in 

nat ure .  The f i r s t  cycle  began wi th the review of the l i t e r a t u r e  and 

ended wi th the d e s c r i p t i v e  and comparat ive r e s u l t s  reported in Chapter

3. The second cycle  of research was concerned wi th developing 

pr ed i c t o r  models of achievement and began wi th the r e s u l t s  and 

conclusions of the f i r s t  research c y c l e ,  whi le the second cycle ended 

with pr ed i c t o r  pools and models of achievment ,  the r e s u l t s  of which 

were discussed in Chapter  4.

The t h i r d  research cycle  was the most complex cyc l e ,  as i t  

involved two sequent ia l  sets of research processes.  The f i r s t  set  of
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processes involved three  stages,  which were to es t a b l i s h  cor r e l  a t i o n a l  

(as repor ted in Chapter 4) and i n t e r - c o r r e l a t i o n a l  (as repor ted in 

Chapter 5) mat r i ces ,  to bu i l d  (as repor t ed in Chapter 5) and compare 

(as repor ted in Chapter 6) p r e d i c t o r  models -for the elementary student  

populat ion and Indian students only ,  and to develop p r ed i c t o r  models 

o-f academic achievement -for the popul a t i on  and Indian students by 

grade l e v e l  (as repor ted in Chapter 7 ) .  The second set  of processes  

in the t h i r d  research cycle  included two s t ages ,  as discussed in 

Chapter 8. The f i r s t  sought to determine whether manipulable or 

non-manipulable antecedent  p r e d i c t o r s  or any type of antecedent  f a c t o r  

( i . e . ,  previous achievement ,  previous e v a l u a t i o n s ,  persona l / f ami  1 i al  

c h a r a c t e r i s t i c s ,  school e n v i r on men t / l ea r n i n g  context  f a c t o r s )  

accounted f o r  the l a r ge r  amounts of expla ined var i ance .  The second 

stage involved the same processes,  but eva luat ed the percentages of 

explained var i ance accounted f or  by manipulab1e /non-manipulable  

p r e d i c t o r s ,  and by the four  types of antecedents for  Indian and 

populat ion models.

The f o ur t h  research cycle  dea l t  wi th drawing conclusions from the 

f i r s t  t hree  research cyc l es ,  making i n f e r ences  concerning these  

r e s u l t s ,  and i n t e g r a t i n g  such g e n e r a l i z a t i o n s  i n t o  the e x i s t i n g  

knowledge; tha t  i s ,  the discussion in Chapter  9 was e s s e n t i a l l y  t ha t  

of theory cons t r u c t i o n .  Whi le conclusions and g e n e r a l i z a t i o n s  were 

developed,  the research cyc le  was stopped a f t e r  the f i r s t  s t age ,  based 

upon the ( s ub j e c t i v e )  dec i s i on t ha t  too many gaps in the understanding  

of educat ional  success ex i s ted  to f o r mul a t e  a v a l i d  theory.
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As discussed in Chapter 9,  the r e s u l t s  and conclusions of t h i s  

study g e n e r a l l y  supported the var ious research hypotheses t h a t  were 

e i t h e r  o r i g i n a l l y  der ived from the l i t e r a t u r e  review or the i n i t i a l  

conclusions of the e a r l i e r  research cycles in t h i s  study.  More 

i mp o r t a n t l y ,  the r e s u l t s  provided new e x p l o r a t o r y  and a d d i t i on a l  

d e s c r i p t i v e  knowledge about the academic achievement of e lementary  

school Indian students and t h e i r  c lassmates,  in regards to the  

research quest ions posed in Chapter 1. But what do a l l  of these  

g e n e r a l i z a t i o n s  and t h i s  knowledge t e l l  one about Indian educat ion?

I t  w i l l  be r e c a l l e d  t ha t  the review of the l i t e r a t u r e  in Chapter 1 

documented the p r o t r ac t ed  i n t e r e s t  in Indian educat ion,  and the  

overwhelming sense t ha t  Indian students were f a i l i n g .  Beginning wi th 

the Meriam Report  (Meriam et  a l . ,  1923) ,  cont inuing through to the 

Kennedy Report  (U.S.  Senate,  1969) ,  and up to the recent  eva l ua t i on  of 

T i t l e  IV,  Part  A pr o j ec t s  (Development Associates ,  1933; Young et a l . ,  

19S3) , research and eva l ua t i on  of Indian educat ion has f a i l e d  to 

produce much t h e o r e t i c a l  understanding of Indian educat ion,  which in 

t u r n ,  has r esu l t ed  in no a p p l i cab l e  s o l u t i on s  for  what can be done to 

change i t .  That i s ,  t here  e x i s t s  s u b s t an t i a l  empi r i ca l  evidence of 

Indian student  f a i l u r e ,  but very l i t t l e  research t ha t  has at tempted to 

expla in  why observed d i f f e r en c e s  cont inue to e x i s t  between American 

I ndian and non- Indian students '  academic achievement.

I t  was concluded t ha t  t h i s  has been g e n e r a l l y  due to the f a c t  that  

most researchers  of Indian educat ion have r e l i e d  upon more general  

t he or i e s  of educat ion and, t h e r e f o r e ,  have presumed t hat  the
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d i f f e r e n c e s  were p r i m a r i l y  due to f a c t o r s  such as he r ed i t y  ( e . g . ,

Jensen,  1969) ,  luck ( e . g . ,  Jencks et  a l . ,  1972) ,  or f a m i l i a l  and

c u l t u r a l  i n f l uences  ( e . g . ,  Coleman et a l . ,  1966; Plowden Report ,

1967) ,  a l l  of which were beyond the cont rol  of the educat ional

i n s t i t u t i o n  (see Br idge,  Judd, and Moock, 1979; and Most e l l e r  and

Moynihan,  1972; Shea,  1976 f o r  reviews of t h i s  l i t e r a t u r e ) .  Yet ,  as

also shown in the l i t e r a t u r e  rev iew,  t h i s  t h e o r e t i c a l  pos i t i on  has not

been l e f t  unchal lenged ( e . g . ,  Brod,  1976b; Heyns, 1974, 197B; Mayeske

et  a l . ,  1972; Rut ter  et  a l . ,  1979) .  That i s ,  s tudies have suggested

t h a t  some f a c t or s  can be manipulated by the school system, and that

such f a c t or s  were e q u a l l y ,  i f  not more, important  to academic

achievement than the non-manipulat i ve f a c t or s  c i t ed  by dominant theory.

Moreover,  t h i s  a l t e r n a t i v e  t h e o r e t i c a l  pos i t i on  has demonstrated

t ha t  many of the conclusions formulated by the pres iding theory were

based upon research t h a t  was asking d i f f e r e n t  types of quest ions and

of ten encompassed d i f f e r e n t  goals.  That i s ,  Coleman et  a l . ,  Jencks et

a l . ,  and others have been studying educat ion wi th the goal of

understanding how educat ion could e l i m i n a t e  soc ia l  i n e q u a l i t y ,  not

wi th the goal of understanding how educat ional  e q u a l i t y  or success

could be achieved.  Indeed,  in discussing f a c t o r s  t ha t  were

p o t e n t i a l l y  manipulable by the school system, and thus could help

increase academic achievement ,  Jencks et  a l . ,  conceded t hat :

I f  we th ink  of school l i f e  as an end in i t s e l f  r a t her  than a means 
to some other  end, such d i f f e r en c e s  are enormously i mpor t an t . 
El i mi na t i ng  these d i f f e r e n c e s  would not do much to make adul ts  
more equal ,  but i t  would do a great  deal  to make the q u a l i t y  of 
c h i l d r e n ' s  (and t ea c he r ' s )  l i v e s  more equal  (1972:256;  emphasis 
a d d e d ) ,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



566

I t  was also pointed out that  t h i s  dominant t h e o r e t i c a l  pos i t i on  

was based upon l arge s c a l e ,  cross sec t i on a l  (or c o r r e l a t i o n a l )  

designs,  which of ten tended to b lur  reg i ona l  and l oca l  d i f f e r e n c e s  or 

to not account for  l o n g i t u d i n a l  f a c t o r s .  L a s t l y ,  t h i s  dominant theory  

has not provided much exp l anat i on  f o r  d i f f e r e n c e s  by grade l e v e l ;  

presumably because the t heory  assumed t ha t  educat ion was cumulat ive in 

nature ,  and t ha t  e a r l y  pre-school  home envi ronmental  i n f l uences  

determined the s t udent ' s  success or f a i l u r e .  The general  conclusion  

or impression,  then,  t ha t  one is l e f t  wi th from rev iewing previous  

research has cont inued to  be one where school exper iences seemingly 

have very l i t t l e  e f f e c t  on student  success,  p a r t i c u l a r l y  Indian  

student  success.  According to t h i s  t h e o r e t i c a l  p o s i t i o n ,  i t  does not  

matter  what school ( in the long run) students a t t end ,  and t ha t  the 

school environment has had l i t t l e  e f f e c t  on student  success because 

such achievement was due to what the students brought wi th them to the 

school .

The one except ion found to t h i s  t h e o r e t i c a l  void concerning Indian  

educat ion was Damian HcShane's (1983) t r a n s c u l t u r a l  and developmental  

model. Whi le McShane may have had student  e q u a l i t y  as his  goal when 

he developed his  model,  i t  nonetheless r e t a i n e d  the essence of the 

dominant pos i t i on  t ha t  educat ional  achievement i s  e s s e n t i a l l y  

non-manipulable by the school system through i t s  i nherent  emphasis on 

under ly ing personal  and f a m i l i a l  c h a r a c t e r i s t i c s .  McShane's focus 

upon a m u l t i v a r i a t e  model t ha t  encompassed i n t e r a c t i o n a l  aspects was,  

however,  an important  step in the r i g h t  d i r e c t i o n .  Moreover,
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McShane's model at tempted to i nc l ude  both envi ronmental  and 

i n t e r a c t i o n a l  aspects,  which was noted ( in Chapter 1) to be s i m i l a r  in 

nature to the conceptual  model of educat ion r e c e n t l y  proposed by 

Stockard and Mayberry ( 1987) .  Stockard and Mayberry's model has 

focused upon f a c t o r s  t ha t  were p o t e n t i a l l y  manipulable (as wel l  as 

some that  would not be manipulable)  by the school system. Thei r  

conceptual  model,  on the other  hand, has f a i l e d  to account f o r  the 

m u l t i c u l t u r a l  educat ional  processes of a c c u l t u r a t i o n  or the more 

p r o p a g a n d i s t s  processes of a s s i m i l a t i o n .  That i s ,  Stockard and 

Mayberry 's model addressed the s o c i a l i z a t i o n ,  but not the  

e n c u l t u r a t i o n , of students.

Thus, i t  was concluded,  from the review of previous s t ud i e s ,  t ha t  

there ex i s t ed no model or theory t ha t  adequately explained Indian  

educat ion,  as narrowly def ined by academic achievement .  As s t a t ed  at  

the beginning of t h i s  chapter ,  the i n t e n t  of the l a s t  cycle of t h i s  

study had been to develop a grounded theory of I ndian educat ion;  which 

would have been based upon a synthesis  of e x i s t i n g  knowledge,  

concerning both Indian and non- Indian educat ion,  and the empi r i ca l  

g e n e r a l i z a t i o n s  of t h i s  study.  Al though i t  was concluded t ha t  the 

g e n e r a l i z a i t o n s  of t h i s  study were i mpor t ant ,  too much of the var i ance  

in academic achievement for  Indian students (and the populat ion in 

genera l )  was l e f t  unexplained to const ruct  an adequate theory;  nor 

were the g e n e r a l i z a t i o n  from previous st udies  useful  for  doing so.  

However,  t h i s  did not preclude more f u l l y  i n t e g r a t i n g  some of the
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g e n e r a l i z a t i o n s  of t h i s  study,  and suggest ing some i m p l i ca t i o n s  f o r  

f u r t h e r  research.

Indian Educat ion

The r e s u l t s  of t h i s  study presented l o n g i t ud i n a l  and panel  

evidence f o r  the f o r mu l a t i on  of t h e o r e t i c a l  g e n e r a l i z a t i o n s  t ha t  

seemingly c o n t r a d i c t  e x i s t i n g  understanding of Indian (and non- I nd i an)  

educat i on .  The r e s u l t s  demonstrated t ha t  a number of v a r i a b l e s  w i t h i n  

the co n t r o l  of the school system were i n f l u e n t i a l  in understanding  

academic achievement .  Indeed,  the study i nd i ca t ed  t ha t  most of the 

f a c t o r s  t h a t  e x p l a i n  Indian student  achievement were school  

envi ronment  and l ea r n i ng  c ont ex t ,  student  e v a l u a t i o n ,  and previous  

student  achievement  c h a r a c t e r i s t i c s ,  r a t he r  than personal  and 

f a m i l i a l / c u l t u r a l  c h a r a c t e r i s t i c s .  More to the po i n t ,  student  

e v a l u a t i o n  f ac t o r s  were s i g n i f i c a n t l y  more important  in e xp l a i n i ng  

Ind ian r a t h e r  than populat ion achievement ,  al though personal  and 

f a m i l i a l  f a c t o r s  were s i g n i f i c a n t l y  more important  in exp l a i n i ng  

popu l a t i on  r a t h e r  than Indian academic achievement .  This study did  

measure a number of the f a c t o r s  u s u a l l y  a t t r i b u t e d  to Indian s t udent s '  

educat i ona l  f a i l u r e  ( e . g . ,  f a t h e r ' s  s t a t u s ,  s t u de n t ' s  res i dence ,  

par ent a l  employment) ,  but f a i l e d  to f i n d  them to be p r e d i c t i v e  of 

I ndian student  achievement .  Indeed,  t h i s  study has found t h a t ,  on the 

average,  between 92’/. and 967. of the var i ance  in the academic 

achievement  of Ind ian students was w i t h i n  the school system's  

p o t e n t i a l  c o n t r o l .
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One f a c t o r  t ha t  had been hypothesized to be p r e d i c t i v e  of Indian  

student  academic achievement e a r l y  in t h i s  study was the s t udent ' s  

e t h n i c i t y .  This per sona l / f ami  1i a l / c u l t u r a l  c h a r a c t e r i s t i c ,  however,  

was not found to be d i r e c t l y  p r e d i c t i v e  of academic achievement .  That  

i s ,  being s e l f - i d e n t i f i e d  to the school system as being Indian was not  

an antecedent  p r e d i c t o r  of f u t u r e  achievement when other  f a c t o r s  were 

i nc luded.  Nonetheless,  i t  was found t h a t  d i f f e r e n t  f a c t o r s  explained  

I ndian student  academic achievement  than accounted f o r  the academic 

achievement of students in general  in the Washoe County School  

D i s t r i c t .  Thus, i t  was concluded t ha t  e t h n i c i t y  was, indeed,  a f ac t o r  

in understanding and having an i n d i r e c t  e f f e c t  on academic 

achievement ,  but one t ha t  must be c o n t r o l l e d  for  r a t h e r  than one that  

acts as a d i r e c t  p r e d i c t o r .

Understanding Indian educat i on,  t h e r e f o r e ,  must inc lude being 

Indian as a separate  model ing measure; which requ i r es  a separate  

theory .  This means, p r a c t i c a l l y  speaking,  t ha t  school systems must 

accomodate t h i s  f a c t  i_f_ they want to achieve e q u a l i t y  of educat ion.

For example,  al though school systems cannot cont ro l  whether or not a 

student  is I nd i an ,  they can p o t e n t i a l l y  decrease the i n f l u e nc e  of t h i s  

f a c t o r  through s e n s i t i z i n g  both teachers  and students to i t s  

d i s c r i m i na t i n g  i n f l u e n c e .  School systems could also develop p o l i c i e s  

and c u r r i c u l a  that  r e f l e c t  the a ppr opr i a t e  needs of Indian students to 

s t r u c t u r a l l y  or i n s t i t u t i o n a l l y  enhance Indian students '  academic 

achievement r a t h e r  than simply assuming that  the populat ion models and 

t h e o r i e s  n e cessa r i l y  apply .  That i s ,  e thnic  group i s  not a b i o l o g i c a l
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r e a l i t y ,  but r a t her  a c u l t u r a l  f a c t ,  and in any case i s  not a 

pr ed i sp os i t i on  of innate  i n t e l l i g e n c e  or p o t e n t i a l ;  nor i s  i t  a 

d e f au l t  explanat ion of the r e s u l t a n t  student  (or a d u l t ) .

The conclusions of t h i s  study,  then,  were most consistent  with 

those made by Brod (1975,  1976b, 1978,  1979b) and Rut ter  et  a l .

( 1979) .  This study c o l l abor a t ed  Brod's f i n d i n gs  t ha t  p o t e n t i a l l y  

manipulable va r i a b l e s  wi t h in  the school system accounted f or  much of 

the var iance in academic achievement ( t e s t  scores) .  In cont rast  to 

Brod's f i n d i n g s ,  however,  t h i s  study found t h i s  to be t rue  for  

students in both urban and r u r a l  school s e t t i n g s .  This also provided  

empi r i ca l  evidence t ha t  re f u t ed  commonly held assumptions ( e . g . ,  

Dankworth,  1969) t ha t  residence was a determinant  p r e d i c t o r  of I ndian  

students '  academic achievement.  That i s ,  l i v i n g  in an urban area,  

i nc luding urban Indian colonies ,  has been held to lead to higher  

academic achievement than l i v i n g  in a r u r a l  area or on a ru r a l  Indian  

r e s e r v a t i o n .

These r e s u l t s ,  moreover,  supported the conclusions made by Rut ter  

and his col leagues (1979) ,  based upon t h e i r  l o n g i t ud i n a l  study of 

Engl ish students,  t ha t  there was tremendous v a r i a b i l i t y  between 

var ious groups and schools in student  achievement ,  educat ional  

c h a r a c t e r i s t i c s ,  and pr ed i c t o r s  of success.  That i s ,  t h i s  study found 

considerable  d i f f e r e n c e s  between the Washoe County School D i s t r i c t  

populat ion and Indian students with respect  to academic achievement  

success,  student  and school c h a r a c t e r i s t i c s ,  and the antecedent  

p r ed i c t o r s  of academic achievement.  A d d i t i o n a l l y ,  these r esu l t s
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v e r i f i e d  the assumption made by Rut t er  and his  associat es  that  a 

r e l i a n c e  upon one or two measures of academic achievement  

underest imates the importance of school ing.

A study by Driessen and E l l i o t t  (1968) had found t ha t  student s '  

as p i r a t i o n s  var i ed  considerably  by grade l e v e l ,  which led to the 

research hypothesis of t h i s  study t h a t  Indian student  and populat ion  

academic achievement would also vary by grade l eve l  and,  more 

i mp o r t a n t l y ,  t h a t  the p r e d i c t o r s  would vary as we l l .  The r e s u l t s  of 

t h i s  study c l e a r l y  showed t ha t  t her e  was tremendous v a r i a t i o n  in the 

grade l e v e l  models of academic achievement f o r  both the Washoe County 

School D i s t r i c t  populat ion and Indian s tudents ,  as wel l  as between the 

Indian students and the popul a t i on .  Moreover,  the models for  some 

grade l e v e l s  accounted for  near ly  twice as much of the var i ance (R/ )  

in the s tandardized achievement t es t  scores as t ha t  found in the 

aggregate populat ion and Indian models.  These r e s u l t s  were of 

p a r t i c u l a r  s i g n i f i c a n c e  to understanding the academic achievement of 

Indian students for  several  reasons.

F i r s t ,  the assumption has been g e n e r a l l y  made in other  s t udies  

t ha t  standardized achievement t es t s  were measuring cumulat ive  

knowledge and l e a r n i n g .  I f  such were the case,  then,  presumably,  the  

amount of var iance accounted for  by the models should accumulate or 

increase because the f a c t o r s  e xp l a i n i ng  achievement would also be 

a d d i t i v e  in nature .  Whi le the panal data used in t h i s  study were not  

t rue  l o n g i t u d i n a l  data,  i t  was possib le  to t e n t a t i v e l y  examine t h i s  

assupmtion.  Examinat ion of the r e s u l t s ,  however,  did not i n d i c a t e
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t ha t  f a c t o r s  expla ined more var i ance  f or  e i t h e r  the popul a t i on Gr the  

Indian students.  Tremendous v a r i a b i l i t y  was found f or  both the  

antecedents t ha t  were p r e d i c t i v e  of achievement at  each grade l eve l  

and the amounts of var i ance  they accounted f o r .  I f  the s tandardi zed  

achievement t e s t s  were measuring cumulat ive understanding,  then i t  

would be expected t ha t  the t e s t  scores would r e f l e c t  t h i s  through 

progr ess i ve l y  higher  scores at each grade l e v e l .  Again,  the panel  

r e s u l t s  of t h i s  study did not f i n d  t h i s  to hold.  In terms of mean 

t e s t  scores,  the panel  r e s u l t s  i nd i ca t ed  t ha t  Indian and non- Indian  

students were doing r e l a t i v e l y  wel l  in the second grade.  The t es t  

scores f o r  both Indian and non- Indian students g e n e r a l l y  showed a 

p o s i t i v e  change in the panel  r e s u l t s  from the second to the t h i r d ,  and 

then to the f our t h  grades (see Figures 8 to 17) .  But t h i s  observed 

pat t e r n  in the panel  r e s u l t s  was interceded by e i t h e r  a l e v e l i n g  o f f  

or dec l i ne  in s t andardi zed achievement t es t  scores f o r  both Indian and 

non- Indian students in the f i f t h  grade.

Thus,  the r e s u l t s  of t h i s  study suggested t ha t  each grade l eve l  

involved unique cur r i culums and goals,  r a t h er  than i n t e g r a t i v e  

c u r r i c u l a  and goals t h a t  b u i l t  upon the achievement of prev ious grade 

l e v e l s .  Yet ,  i f  each grade l e v e l  had a d i f f e r e n t  cur r i culum t ha t  was 

not somehow r e l a t e d  to past  and f u t u r e  c u r r i c u l a ,  how can the academic 

achievement of any group of students be v a l i d l y  assessed or 

explained — p a r t i c u l a r l y  across grade l e v e l s ?  That i s ,  how v a l i d  were 

the s tandardi zed achievement t e s t s  given to t h i r d  grade students i f  

the t es t  assumed students held accumulated knowledge from the second
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grade? More i m p o r t a n t l y ,  how can the Washoe County School D i s t r i c t  

achieve cumulat ive understanding? I t  would seem, at  t h i s  j u n c t u r e ,  

t ha t  the hope of the teachers  was t h a t  a cumulat ive e f f e c t  would 

somehow occur.  That i t  was not occurr ing was somewhat evident  by the 

f i n d i ng  that  previous c l ass grades were not very strong p r ed i c t o r s  of 

academic achievement .  On the other  hand, i t  could be t ha t  previous  

grades j u s t  were not p a r t i c u l a r l y  good p r ed i c t or s  of academic 

achievement t e s t  scores because they were not v a l i d  measures of 

academic achievement .  I t  may be,  then,  t ha t  previous grades were not 

v a l i d  measures,  r a t h e r  than the t e s t s  themselves;  ( again,  assuming the 

t e s t s  were measuring some r e l e v a n t  phenomena).  Indeed,  i t  may wel l  be 

t ha t  previous t e s t  scores would more v a l i d l y  and r e l i a b l y  represent  a 

s t u den t ' s  previous achievement .  Of course,  t h i s  would also imply the 

ludicrousness of c l ass grades.

The second reason why these r e s u l t s  were s i g n i f i c a n t  to Indian  

educat ion was because the panal data provided some evidence of support  

f or  a "plateau" or " d r op - o f f "  e f f e c t .  31-1 As j us t  discussed,  the mean 

t e s t  scores from the panel  data f or  both Indian and non- Indian  

students appeared to demonstrate ge n e r a l l y  p o s i t i v e  progress or  

changes in s tandardized achievement t e s t  scores in the second, t h i r d ,  

and f our t h  grades.  But t h i s  pa t t e r n  was i nt erceded by e i t h e r  a 

l e v e l i n g  of f  or a dec l i ne  in scores for  both Indians and non- Indians  

in the f i f t h  grade.  S i m i l a r l y ,  i t  has been noted t ha t  the a b i l i t y  of 

p r e d i c t o r  antecedents to exp l a i n  the var i ance in scores also dec l i ned,  

which suggested that  t h i s  " d r o p - o f f "  was probably due to f a c t o r s  not
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measured in t h i s  study.  Fol lowing t h i s  f i f t h  grade " d r o p - o f f , "  

however,  both Indian and non- Indian students showed p o s i t i v e  increases  

in t h e i r  t e s t  scores.  But Indian students at  t h i s  grade l eve l  f a i l e d  

to achieve at the same l eve l  as t h e i r  c lassmates.  That i s ,  whi le  

non- Indian students made a s i g n i f i c a n t  turnaround at the s ix t h  grade,  

Indian students e s s e n t i a l l y  l eveled o f f  or "plateaued out . "

A d d i t i o n a l l y ,  the p r e d i c t o r  models showed the same pat t ern  in 

terms of the explanatory  power of the p r e d i c t o r s ,  p a r t i c u l a r l y  wi th  

regards to previous reading grades.  For example,  previous grades 

accounted for  as much as 667. of the t o t a l  var i ance ( in that  

achievement model) for  f our t h  grade Indian s tudents,  but no more than 

427. of the var iance f or  f i f t h  grade students.  More i mpor t an t l y ,  

previous grades expla ined more var i ance in a l l  f our t h  grade models 

than in the same f i f t h  grade models,  and the t o t a l  explained var iance  

was always great er  for  f our th  grade.  The obvious quest ion at  t h i s  

point  was, what was causing t h i s  to happen?

To t r y  and exp l a i n  t h i s  "plateau a f f e c t , "  the conclusions were 

re - eva l ua t e d  to t r y  and discover  some clues.  F i r s t  of a l l ,  i t  w i l l  be 

r e c a l l e d  that  i t  was suggested that  s tandardi zed achievement t es t s

were not very cumulat ive.  However, what might have been occurr ing was

that  the exams were more cumulat ive at  one or more of the upper grade

l e v e l s .  From Table 10 in Chapter 2 i t  w i l l  be r e c a l l e d  that  the

i n t e rmedi a t e  l eve l  exam was used for  grades 4, 5, and 6. However,

Form 1 was administered to both the f our th  and f i f t h  grades and Form 2 

to the s i x t h  grade.  Thus, i t  would seem probable that  the exams were
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p o t e n t i a l l y  more cumulat ive f or  f i f t h  grade students than ot hers .  I f

t h i s  was the case,  i t  would p a r t i a l l y  exp l a i n  why the scores dropped

of f  f or  f i f t h  grade students.

Second, i t  was observed t ha t  Indian students were achiev ing t h e i r

highest  scores in the t h i r d  and f our t h  grade ( indeed in some cases

they were above or very close to the na t i ona l  norms),  yet  previous

achievement f a c t or s  i nd i cated  t ha t  c l ass grades assigned by teachers

were not r e f l e c t i v e  or p r e d i c t i v e  of t h e i r  r e l a t i v e l y  high

performances on the standardized achievement t e s t s  (see Table 16,

Chapter 3 ) .  That i s ,  t h e i r  c lass grades were considerably  lower than

would be expected for  students wi th the s tandardi zed achievement t e s t

scores that  Indian students had in the f o l l owi ng  grades (assuming

cumulat ive knowledge) .  Such d i screpanci es  between classroom

achievement (c lass grades) and s tandardi zed t e s t  score measurements of

achievement have also been l i nked  to o r ga n i z a t i o n a l  d i f f e r e n t i a t i o n

(Cicourel  and Ki tsuse,  1963) and sex/gender  d i f f e r e n c e s  ( B a l i a n t i n e ,

1983; Dolan,  1987) .  Indeed,  a recent  r epor t  on sex d i f f e r e n c e s

between grades and t es t  scores in math and science found that

when students reported t h e i r  rank in the graduat ing c l ass ,  42 
percent  of Montana's female students and 34 percent  of the male 
students taking the SAT, were in the top 10 percent  of t h e i r  
graduat ing c lass .  However,  the males in t h i s  group outscored 
females by 80 points  on the mathematics t es t  (Dolan,  1987:7 ) .

This f i nd i ng  led Dolan to r a i s e  the obvious quest ion which could be

asked of any group of students wi th such a discrepancy:

Why do female [or I nd i an]  students rank so much higher according  
to GFA, a rank determined by teacher  grades,  yet  are outscored on 
the math [and other  types o f ]  t e s t [ s ]  by such a s i g n i f i c a n t  
margin? (Dolan,  1987:7) .
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While Dolan more r e c e n t l y  -focused upon the school ' s  c r i t e r i a  for

grading achievement ,  Cicourel  and Ki tsuse (1963)  had e a r l i e r  brought

a t t e n t i o n  to the school  system's processes of o r g a n i z a t i o n a l

d i f f e r e n t i a t i o n  and the a s c r i p t i o n  of l a b e l s  based upon achievement

and soc i a l  types.  Cicourel  and Ki tsuse had found t ha t  t e s t / g r a d e

d i screpancies  were viewed by the school system as c h a r a c t e r i s t i c s  of

the s tudents ,  r a t h e r  than the grading or t e s t i n g  processes:

Students perform below or above t h e i r  t es t ed  a b i l i t y  as a
consequence of m o t i v a t i o n a l ,  persona l ,  and socia l  "problems," not 
methods of t each i ng ,  p r epara t i on  ( r e a d i n e s s ) ,  or ap t i t u de  
( 19 6 3 : 6 2 - 6 3 ) .

In a rea l  sense,  t h i s  "gate keeping" process,  then,  has led to a

s e l f - f u l f i l l i n g  prophesy,  because

the c l a s s i f i c a t i o n  of students as achievement types in e f f e c t  
produces a d i s t r i b u t i o n  of students who are conceived by the 
o rg a n i z a t i o n a l  personnel  to have "problems" ( 1963 : 65 ) .

Moreover,  teacher  eva l uat i on  f a c t o r s  ( e . g . ,  c i t i z e n s h i p  grades,

placement in the g i f t e d  program) i nd i ca t ed  t h a t  teachers were t e l l i n g

Indian students t ha t  they were not very good students.  Thus, Indian

students were not being adequately rewarded f o r  t h e i r  measured

achievements.  This was p a r t i c u l a r l y  i mpor t an t ,  because "where

academic achievement i s  rewarded by f a c u l t y  and peers,  students tend

to achieve b e t t e r "  ( B a l l a n t i n e ,  1983:184;  McDi l l  et  a l . ,  1967) .  That

i s ,  students tend to conform to the academic norms of the school they

a t t end,  and teacher  e va l ua t i on s  have provided such cues.  More

i mp or t a n t l y ,  Brookover and his associates (Brookover et  al . ,  1967;

Brookover et  a l . ,  1973; Brookover and Schneider ,  1975; Brookover st

a l . ,  1979; Brookover et  a l . ,  19B2) have shown the importance of
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student  percept i ons  of teacher  e v a l ua t i on s  to the school c l i mat e  and 

" t ha t  school c l i ma t e  exp l a i ns  much of the d i f f e r e n c e  in l e v e l s  of 

school  achievement ,  d i f f e r e n c e s  sometimes a t t r i b u t e d  to race ,  SES 

[ socio-economic s t a t u s ]  and home e f f e c t s "  ( B a l l a n t i n e ,  1983:184;  

Brookover and Er ickson,  1975 : 375 - 376 ) .

When combined wi th other  research evidence t h a t  the four t h  grade 

i s  about when Indian students begin t o  become aware of t h e i r  being 

I n d i an ,  i t  would seem probable t ha t  the f i f t h  grade standardized  

achievement  t e s t  scores may have r e s u l t e d ,  at  l e a s t  in p a r t ,  from a 

s e l f - f u l f i l l i n g  prophecy.  That i s ,  f ou r t h  grade Indian students may 

have l earned ,  or were somehow t o l d ,  t h a t  Indians cannot succeed,  and 

t h e r e f o r e  began to f a i l .  That i s ,  the school did make a d i f f e r e n c e .

Th i r d ,  examinat ion of the p r e d i c t or  models and v a r i a b l e s  by grade 

l e v e l ,  (Appendixes J and K) both in terms of o v e r a l l  a c c o u n t a b i l i t y  

and in terms of  manipulable and non-manipulable v a r i a b l e s ,  provided  

f u r t h e r  evidence.  That i s ,  in the f our t h  grade,  previous grades were 

i n c r e d i b l y  powerful  p r e d i c t o r s  of achievement t e s t  scores,  but in the 

f i f t h  grade they were near l y  ha l f  as power ful .  That i s ,  i f  an Indian  

student  did wel l  in terms of classroom grades in the t h i r d  grade,  

these previous grades were much more p r e d i c t i v e  of f our t h  grade 

achievement t e s t s  than were f our t h  grade c lass grades of f i f t h  grade 

achievement .  Good class grades,  then,  in the f our t h  grade were l ess  

p r e d i c t i v e  of f i f t h  grade achievement ,  which suggest t hat  in the 

f our t h  grade Indian students were not rewarded f o r  t h e i r  demonstrated 

achievement .  I t  was also found t hat  manipulable v a r i a b l e s  were more
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p r e d i c t i v e  for  f our t h  grade than f o r  f i f t h  grade Indian student s '  

academic achievement .  More i mp o r t an t l y ,  non-manipulable v a r i a b l e s  

become i nc r e a s i n g l y  important  in the f i f t h  grade,  and were most 

important  by the s i x t h  grade.

Conversely,  f o r  non- I ndi an s tudents ,  previous grades remained 

r e l a t i v e l y  cons i s t en t  wi th regards to the amount of var i ance  they  

explained in s t andardi zed achievement t e s t  scores f or  f our t h  to s i x t h  

grade s t udent s ,  al though such p r e d i c t a b i l i t y  was l ess than t ha t  f or  

Indian s tudents .  Hence, there  was much grea t e r  congruence between 

class grades and achievement t e s t  scores f o r  non- Indian students.  

S i m i l a r l y ,  t he r e  was less f l u c t u a t i o n  in the antecedent  p r e d i c t o r s  of 

populat ion achievement ,  p a r t i c u l a r l y  wi th respect  to whether such 

v a r i a b l e s  were manipulable by the school system or not .  In other  

words,  personal  and f a m i l i a l  background c h a r a c t e r i s t i c s  were more 

impor tant  for  p r e d i c t i n g  academic achievement in the general  

populat ion than f or  Indian students only.

A f our t h  p o s s i b i l i t y  was t ha t  something unique happened in the 

f i f t h  grade t hat  made t hat  grade p a r t i c u l a r l y  tough f o r  Washoe County 

School D i s t r i c t  s tudent s ,  but e s p e c i a l l y  f or  Indian s tudents .  A f t e r  

a l l ,  the standardi zed achievement t e s t  scores did drop for  both Indian  

and non- Indian students.  That i s ,  i f  the t e s t s  themselves were 

cumul a t i ve ,  and presumably the c lass  curr i culum too,  then t h i s  would 

c e r t a i n l y  c o n s t i t u t e  unique ci rcumstances (assuming t e s t s  at  other  

grade l e v e l s  were l ess c umul a t i ve ) .  One p o s s i b i l i t y  might have been 

t ha t  f i f t h  grade teachers  were somehow d i f f e r e n t  than four th grade
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t eachers in t h e i r  expec t a t i ons ,  teaching s t y l e s  and personal  

c h a r a c t e r i s t i c s .  For i ns t ance ,  the only elementary school l evel  

Indian teacher  in the Washoe County School D i s t r i c t ,  who taught  at  the 

school wi th the l a r g e s t  Indian student  popul a t i on ,  taught  -fourth 

grade.  Perhaps t h i s  was such a p o s i t i v e  exper ience t ha t  ge t t i ng  

another non- Indian teacher  in the - f i f th  grade r e s u l t e d  in greater  

disenchantment f o r  the Indian students,  than i f  she/he had had 

non- Indian teachers a l l  a long.  That i s ,  having a r o l e  model t ha t  

Indian students could s e l f - i d e n t i f y  wi th may have r e s u l t e d  in 

increased achievement or d i f f e r e n t  expec t a t i ons ,  but the r e t ur n  to a 

non- Indian teacher  in the f i f t h  grade suppressed those gains and 

a c t u a l l y  compounded the s i t u a t i o n .

Another p o s s i b i l i t y  was found through examinat ion of other  

elementary t e a c h e r s ' c h a r a c t e r i s t i c s ,  which suggested that  one 

p o t e n t i a l l y  major d i f f e r e n c e  was t e a c h e r ' s  sex.  Overa l l  only 197. of 

the elementary school teachers were males.  Of these,  only 137. were 

teaching at the four t h  grade l e v e l ,  but 307. were teaching at  the f i f t h  

grade l eve l  and 497. were at the s i x th  grade l eve l  (see Table A-3,  

Appendix A),  Such f i g u r e s ,  then,  suggested t ha t  another  problem 

occurr ing at the f i f t h  grade l evel  was t hat  students were f a r  more 

l i k e l y  to have a male teacher  for  the f i r s t  t ime.  Indeed,  i t  was 

found t h a t ,  of the three schools wi th l arge numbers of Indian  

students,  one school had a l l  female teachers (School number 69 ) ,  and 

the other two did not have any male teachers u n t i l  the f i f t h  grade.  

Moreover,  Indian students had a 337. chance at one school (Number 03)
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and 667. chance at  the other  school (Number 33) of having a male 

t eacher .  Whi le t h i s  may seem i nconsequ en t i a l ,  when considered wi th 

other  r e s u l t s  from t h i s  study,  i t  becomes impor t ant .

I t  w i l l  be r e c a l l e d  that  Indian students were s i g n i f i c a n t l y  more 

l i k e l y  to have a f a t h e r  missing or someone other  than t h e i r  nat ura l  

f a t h e r  present  in the home. From t h i s  f a c t  i t  can be taken t hat  

Indian students may have been more l i k e l y  than non- Indian students to 

have a d i f f i c u l t  t ime r e l a t i n g  to a male t eacher .  I t  w i l l  also be 

r e c a l l e d  t ha t  t h i s  very f a c t o r ,  f a t h e r ' s  s t a t u s ,  was a strong

p r e d i c t o r  f o r  f i f t h  grade Indian students (see Table 53) .

What does a l l  of t h i s  mean? I t  means t ha t  Indian students

probably were not being proper ly  rewarded by t h e i r  t eachers and/or

were not ad j us t i ng  to the l i k e l y  change of having a male teacher  in 

the f i f t h  grade for  the f i r s t  t ime.  Moreover,  the system may have 

been ge t t i ng  to the Indian student ,  so t ha t  a process of 

s e l f - f u l f i l l i n g  prophecy became a r e a l i t y .  These panel data analyses  

i nd i ca ted  that  Indian students were g e n e r a l l y  not s t a t i s t i c a l l y  or 

s u b s t a n t i v e l y  d i f f e r e n t  from t h e i r  c lassmates,  in terms of teacher  

assigned class grades and academic achievement t es t  scores,  when they  

f i r s t  s t a r t e d  school .  Indeed,  achievement p a t t e r n s ,  as measured by 

grades and t e s t  scores,  from t h i s  panal  study i nd i ca t ed  that  Indian  

students appeared to have of ten made grea t e r  gains in the e a r l y  years  

of school than t h e i r  classmates.  Yet ,  i t  was also i n f o r m a l l y  observed 

by the researcher  t ha t  many teachers in the Washoe County School  

D i s t r i c t  honest l y  be l i eved  that  Indian students could not succeed
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because they were I nd i an .  Such an a t t i t u d e  was p a r t i a l l y  measured by 

the var ious t eacher  eva l u a t i o n  measures ( e . g . ,  c i t i z e n s h i p  grade) .  I t  

w i l l  be r e c a l l e d ,  however,  t h a t  Indian students g e n e r a l l y  received  

lower teacher  e v a l u a t i o n s ,  but t h a t  they were s i g n i f i c a n t ,  a l b e i t  not  

very account able ,  p r e d i c t o r s  of t h e i r  academic achievement t e s t  scores.

Such s o c i o c u l t u r a l  d i s c r i m i n a t i o n  could have e a s i l y  produced a 

downward s p i r a l  of s e l f - f u l f i l l i n g  prophecy.  Because the r e l a t i o n s h i p  

between expected background c h a r a c t e r i s t i c s  and t e s t  scores was 

g e n e r a l l y  s t ronger  f o r  the popul a t i on in ge ne r a l ,  and because the 

t eachers  g e n e r a l l y  be l i eved  t h a t  most of these students could succeed,  

non- I ndi an students found themselves tak ing o f f  towards s i g n i f i c a n t l y  

more p o s i t i v e  educat ional  f u l f i l l m e n t  at  the s i x t h  grade l e v e l .  

S i m i l a r l y ,  because non- Indian students were more l i k e l y  to have a 

nat ur a l  f a t h e r ,  they probably would have a s o c i o c u l t u r a l  advantage 

over Indian students in i n t e r a c t i n g  wi th male teachers .  That i s ,  

students wi th na t u r a l  f a t h e r s  probably have had more exper ience to 

draw upon when they encountered or had to i n t e r a c t  wi th a male teacher  

f o r  the f i r s t  t i me,  whi l e  Indian students would,  most l i k e l y ,  have had 

to f i r s t  l earn new i n t e r pe r s on a l  r e l a t i o n s h i p  s k i l l s  before they could 

proceed academical1y .

This is not to say that  Indian students wi th nat ura l  f a t h e r s  may 

not also be c u l t u r a l l y  disadvantaged because they may have had a 

complete ly  d i f f e r e n t  s o c i o c u l t u r a l  f ami l y  s t r u c t u r e  as w e l l .  That i s ,  

most educat ional  systems contain the assumption t hat  a student  comes 

from a f a mi l y  wi th an accepted f a m i l i a l  s t r u c t u r e ,  and one which would
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have prepared them to "proper ly"  i n t e r a c t  in the classroom.  Yet t h i s  

was not the case -for Indian students;  they had to - f i r s t  l earn how to  

be members of the school system ( e . g . ,  how to i n t e r a c t  wi th male 

t eachers)  before they can learn what the system wants them to know 

( e . g . ,  academic achievement ) .  Non- Indian students a lso had a 

s t r u c t u r a l  advantage in t hat  they were more l i k e l y  to have at tended  

schools where they would have had male t eachers  at  var ious grade 

l e v e l s ,  whi l e  most Indian students did not encounter  male teachers  for  

the f i r s t  t ime u n t i l  the f i f t h  grade.

Taken t o g e t h e r ,  then,  i t  would appear t ha t  Indian students were 

being programmed towards f a i l u r e  between the t h i r d  and f i f t h  grades,  

which was a r e a l i t y  at  the s i x t h  grade l eve l  (when previous grades 

were,  once again,  a powerful  p r e d i c t or  of achievement ) .  Hence, the  

panal data r e s u l t s  ind i ca t ed  t ha t  a f t e r  a g e n e r a l l y  rugged f i f t h  grade 

year ,  Indian students in the s i x t h  grade showed a steady l eve l  or 

"plateau"  of achievement ,  whi le non- I ndi an s tudents '  academic 

achievement apparent l y  took o f f .  That i s ,  i t  would appear t hat  

educat ion for  Indian students f a i l e d  to be cumul a t i ve ,  but was 

i n c r e a s i n g l y  cumulat i ve for  non- Indian s tudents .  Moreover,  al though  

t h i s  study did not include data on middle and high school s tudents ,  

numerous s tudies  have documented t ha t  t h i s  pa t t e r n  of a widening gap 

between Indian students and t h e i r  classmates cont inues through the 

t w e l f t h  grade,  when Indian students have been found to be performing  

at  about eighth grade achievement l e v e l s  ( e . g . ,  Brod,  1979b; Brod and 

Brod,  1981; Coleman et  a l . ,  1966; Coombs, 1970) .
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At t h i s  point  i t  i s  important  to r e i t e r a t e  t ha t  t h i s  ana l ys i s  was 

based upon a panel  study design,  ra t he r  than a t r ue  l on g i t u d i n a l  

research design.  However,  p r e d i c t o r s  did occur p r i o r  to the exams. 

This f a c t ,  then,  increased the conf idence in g e n e r a l i z i ng  t ha t  

educat ion for  Indian students in the s i x t h  grade was not only not 

equal ,  but was becoming i n c r e a s i n g l y  unequal .  In other  words,  

educat ion was d i f f e r e n t i a t i n g  f o r  Indian students,  but i n c r eas i ng l y  

homogenizing f o r  non- Indian students.  Thus, educat ion in the s i x t h  

grade was working f o r  non- Indian s t udent s ,  as i n s t i t u t i o n a l i z e d  

s o c i a l i z a t i o n ,  but had stopped f u n c t i o n i n g ,  as i n s t i t u t i o n a l i z e d  

enc u l t u r a t i o n  (or a s s i m i l a t i o n ) ,  f o r  Indian students.

Imol i  ca t i  ons

P e r c e p t i b l y ,  the r e s u l t s  and conclusions of t h i s  study have 

suggested a number of important  methodological ,  t h e o r e t i c a l ,  and 

p r a c t i c a l ,  or app l i ed ,  i m p l i c a t i o n .

Methodological  I mp l i c a t i ons

A major conclusion of t h i s  study was that  each t es t  and subtest  of

the scho l as t i c  achievement t e s t  was a d i f f e r e n t  measure of academic

achievement.  That i s ,  knowledge about a s t udent ' s  reading t e s t  t o t a l  

or math t es t  t o t a l  scores was not always equa l l y  r e p r e s e n t a t i ve  of 

e i t h e r  the subtests in reading and math or the other  t es t  scores 

( e . g . ,  aud i t o r y ,  s p e l l i n g ,  and science subtests and t e s t s ) .  Nor were 

the antecedent  f a c t o r s  t h a t  accounted for  the expla ined var iance in

the reading or math t es t  t o t a l  scores necessar i l y  i n c l u s i v e  of the
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p r e d i c t o r s  of  e i t h e r  t he  r e s p e c t i v e  s u b t e s t s  or  t he o t h e r  i gnored

subtest  and t es t  scores.  Ther e f ore ,  knowing t ha t  a student  had a

standardi zed score of say .10 on the reading t e s t  t o t a l  would have

hidden the f ac t  t ha t  he/she had a . 22 in word study s k i l l s  and a - . 0 2

in reading comprehension.  S i m i l a r l y ,  knowing t hat  a set  of p a r t i c u l a r

f a c t o r s ,  say previous grades,  school acreage,  l i b r a r y  hours,  s t udent ' s

sex,  emergency telephone l i s t i n g ,  grade,  l e v e l ,  f a t h e r  s s t a t us  and

c i t i z e n s h i p  grade,  were p r e d i c t i v e  of reading t es t  t o t a l  scores,  hides

the f a c t  t ha t  p a r t i c i p a t i o n  in the g i f t e d  program, school cost ,  and

change of schools,  r a t h e r  than s t ude n t ' s  sex,  emergency telephone

l i s t i n g ,  grade l e v e l ,  f a t h e r ' s  s t a tus  and c i t i z e n s h i p  grade,  were

p r e d i c t i v e  of the reading comprehension subtest  scores.

That t es t  t o t a l  scores were not r e p r e s e n t a t i v e  of a l l  student

achievement was p a r t i c u l a r l y  evident  in the models by grade l ev e l ;

e s p e c i a l l y  for  Indian students.  For example,  t h i r d  grade Indian

students had the f o l l owi ng  mean scores (Table 13) for  the two reading

subtest  and the t es t  t o t a l  scores:

Achievement Subtest / Test  Mean z-Score
Word Study S k i l l s  - . 3 7
Reading Comprehension .08
Reading Test Total  .10

Granted,  these mean scores were not d r a ma t i c a l l y  d i f f e r e n t ,  but were,

nonetheless,  s u b s t an t i v e l y  d i f f e r e n t ,  and the t es t  t o t a l  score

c e r t a i n l y  hid the lower subtest  scores.  ( I t  should be remembered that

not a l l  reading subtests were included in t h i s  study e i t h e r ,  which is

why the t es t  t o t a l  mean was more than the average of the two measured
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s u b t e s t s ) .  S i m i l a r l y ,  the p r e d i c t o r s  of these t e s t  scores f o r  second 

grade Indian students (Table K—1) were d i f f e r e n t  f or  each s u b t e s t / t e s t :

C l e a r l y ,  the subtests  were measuring th ings t h a t  became l o s t  or 

confounded when t o t a l e d  t o g e t h e r .  Thus, the researcher  who repor ted  

t ha t  the p r ed i c t or s  of reading achievement ,  as measured by the reading  

t e s t  t o t a l  score,  were previous grades,  age, and absenteeism would 

have repor ted misleading conclusions.  And in t h i s  example the  

conclusions would have v a l i d a t ed  e x i s t i n g  b e l i e f s ,  when in f a c t  a 

number of other  a t yp i ca l  f a c t o r s  were also p r e d i c t i v e  of second grade 

reading achievement for  Indian students.

Perhaps more i mp o r t an t l y ,  i t  was observed that  some of the 

dependent measures were subject  to g r ea t e r  cont rol  and manipulat ion by 

the school system than ot hers .  For example,  i f  only the reading t es t  

t o t a l  and math t e s t  t o t a l  scores had been used in t h i s  study,  the 

conclusion would have been t ha t  82'/. of the expla ined var i ance  in 

reading achievement f or  the populat ion and 92'/. f o r  the Indian  

st udent s ,  was explained by manipulable v a r i a b l e s .  Such a conc l us i on,  

however,  could have masked t h a t  the f o l l owi ng  percentages of var i ance  

were accounted for  by manipulable v a r i a b l e s  in the subtests:

Achievement Subt es t / Tes t  
Word Study S k i l l s 1983 c i t i z e n s h i p  grade,  change 

of schools
1983 reading grade,  school cost  
1983 reading grade,  age,  
st ud en t ' s  absenteeism

Pr e d i c t o r s

Reading Comprehension 
Reading Test  Total

Manipulable Var i ab l es
Achievement Test  
Word Study S k i l l s  
Reading Comprehension

Populat ion
79 '/.
877.

Indi  ans 
707. 
997.
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That i s ,  the percentage of var i ance accounted for  by manipulable  

p r e d i c t o r s  was of ten q u i t e  d i f f e r e n t  from the percentage for  the t e s t  

t o t a l .  Moreover,  other  t e s t s  ( e . g . ,  a ud i t o r y  t e s t  t o t a l ,  s p e l l i n g ,  

science knowledge) also had d i f f e r e n t  amounts of var i ance  and 

p r e d i c t o r s  t ha t  were p o t e n t i a l l y  manipulable by the school system (see 

Table 45 ) .

I n t e r e s t i n g l y ,  a recent  study of Indian and other  students in the 

Minneapol is  Publ ic  Schools also found evidence that  achievement was 

not the same throughout  the par ts  of a c r i t e r i o n  referenced exam. 

Witthuhn (1984) repor ted f i nd i ng  d i f f e r e n t  pa t t e r ns  of performance on 

mathematics st rands of a l o c a l l y  developed c r i t e r i o n  referenced  

benchmark t e s t .  Wit thuhn repor ted t ha t :

The r e s u l t s  of the ana l ys i s  of the c r i t e r i o n  referenced  
mathematics t e s t s  of more than 10,000 Minneapol i s  students  
i n d i c a t e  t ha t  s i g n i f i c a n t  d i f f e r e n c e s  in the t o t a l  t es t  scores of 
students are r e l a t e d  to the e t hnic  group and socioeconomic class  
of the s tudents ,  but t ha t  those d i f f e r en c e s  do not ex i s t  uni formly  
throughout  a l l  par ts  of the mathematics cur r i culum ( 1984 : 61 ) .

Wi t thuhn' s  research i nd i ca t ed  t hat  Indian students had problems with

numerat ion,  but demonstrated r e l a t i v e  s t rength on the geometry

s t rand.  These f i n d i n g s ,  then,  r e i t e r a t e  the r e s u l t s  of the cur rent

research that  the measurements of achievement t e s t s  vary cons i derab l y ,

which have presumably in f luenced (or contaminated)  the r e s u l t s  of

those st udies  t ha t  used only t e s t  t o t a l  scores.  In Wi t thuhn's  study,

for  example,  i f  only the geometry strand had been used, Indian

students would have shown mathematical  s t rengt h  in t ha t  school

d i s t r i c t ,  whi le r e l i a n c e  on the numerat ion st rand would have led to
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the conclusion t ha t  Indian students were severe l y  below expect at ion  

and use of the t e s t  t o t a l  would have also i nd i ca t ed  t ha t  they were 

f a i l i n g .

In summary, the r e s u l t s  of t h i s  study,  which have been s i m i l a r l y  

repor ted by Wi t thuhn,  have se r i ou s l y  i mpl i ca ted  any research f i nd i ng  

based s o l e l y  upon standardi zed achievement t e s t  t o t a l  scores.  

M et ho do l o g i ca l l y ,  such genera l i zed  measures were shown not to be f u l l y  

r e p r e s e n t a t i v e  of I ndian (and non- Indian)  student  achievement .  Thus,  

f u t u r e  research w i l l  have to e i t h e r  d e l i n e a t e  the focus of the study 

or ensure they have mu l t i f a c e t e d  measures of s t udent s '  academic 

achievement .  F a i l u r e  to do so, would c l e a r l y  bias any r e s u l t s  

obtained using j us t  t e s t  t o t a l  scores,  because,  as discussed above,  

the image of achievement based upon these genera l i zed  scores w i l l  

of ten v a l i d a t e  the e x i s t i n g  theory that  st udents '  achievement i s  

determined by f a c t o r s  t ha t  are beyond the cont rol  of the school system.

A second methodological  i mp l i c a t i o n  der ived from the f i n d i n gs  was 

t hat  l ess than h a l f  of the var i ance was accounted f o r  by 

demographic/behavioral  v a r i a b l e s .  Hence, i t  must be suggested that  

f u t u r e  research must include a t t i t u d i n a l ,  i n t e r a c t i v e ,  and c u l t u r a l  

data on both students and t h e i r  f a m i l i e s ,  and school personnel ,  i f  

more of the var i ance in academic achievement d i f f e r e n c e s  is to be 

expl a i ned.  Moreover,  a d d i t i o n a l  analyses of c h a r a c t e r i s t i c s  unique to 

I ndian students (or whatever study group) must also be included.  

Met hod o l o g i ca l l y ,  observat ion of i n d i v i d u a l  student  act ions and 

classroom i n t e r a c t i o n s  must be b e t t e r  understood,  al though P h i l l i p s '
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(1983) study on the “ i n v i s i b l e  c u l t u r e "  has provided much needed 

understanding in t h i s  area.

A r e l a t ed  methodological  i m p l i c a t i o n ,  t h e r e f o r e ,  concerned the 

data c o l l e c t i o n  methods. C l e a r l y ,  a t r i a n g u l a t i o n  of ex is t ng records,  

no n - pa r t i c i p a n t  observa t i on ,  i n t e r v i e w i n g ,  and survey methods i s  

needed to obtain a l l  the d i f f e r e n t  types of data impl ied above as 

necessary.  Such a p o s i t i o n ,  no doubt,  w i l l  r e q u i r e  g r ea t e r  r e l i a n c e  

upon i nd uc t i ve  research and the "dumping" of t h e o r e t i c a l  b iases.  But 

tha t  i s  what i s  needed before a theory of I ndian educat ion can r e a l l y  

emerge,

Theor e t i ca l  I mp l i ca t i ons

Although t h i s  research has not provided adequate conclusions to 

develop a theory of Indian educat ion,  i t  has evolved severa l  important  

g e n e r a l i z a t i o n s  and cons i der a t i ons ,  along wi th a model for  f u t u r e  

studi es .  Foremost was the conclusion t h a t  any theory of Indian  

educat ion w i l l  have to acknowledge t ha t  the school system does exer t  

tremendous i n f l u en ce  over both populat ion and Indian student  

achievement ,  but a lso t hat  i t  has gr ea t e r  cont rol  over the academic 

achievement of Indian students.  That i s ,  i t  was found t ha t  the  

p r ed i c t o r s  of the Washoe County School D i s t r i c t  populat ion included  

s i g n i f i c a n t l y  more non-manipulable v a r i a b l e s  than did the Indian  

models.  A d d i t i o n a l l y ,  any theory w i l l  have to be complex enough to 

accommodate d i f f e r en c e s  by grade l e v e l  and recognize that  the goals of 

educat ion are d i f f e r e n t  at each grade l e v e l ,  and thus the p r ed i c t o r s  

w i l l  be d i f f e r e n t .  The general  theory w i l l  have to make e x p l i c i t  t ha t
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i t  i s  a p p l i c a b l e  to Indian students on l y ,  because the antecendent  

pr ed i c t o r s  of I ndian student  achievement were d i f f e r e n t  enough to 

warrant  a d i s t i n c t i v e  theory.

In a study of a r eser v a t i on  schools in Ar i zona,  Boloz and V a r r a t i  

(1983)  repor ted t ha t  given the chance through p o s i t i v e  school image 

( i . e . ,  e t hos ) ,  proper cur r i cu lum,  and school c o n t r o l ,  Navajo students  

who remain in the system demonstrated s i g n i f i c a n t l y  higher  achievement  

t e s t  scores.  That i s ,  the school system can make changes,  but 

research must demonstrate and school personnel  must accept ,  such 

ideas.  The r e s u l t s  of Boloz and V a r r a t i  and t h i s  study,  then,  suggest  

t ha t  any guiding theory of Indian educat ion must encompass the e f f e c t s  

and replacement  of negat i ve assumptions wi th p o s i t i v e  ones; e . g . ,  

I ndian student  success ra t he r  than f a i l u r e .

More i mp o r t a n t l y ,  when the conclusions of t h i s  study are 

juxtaposed wi th other  recent  research f i n d i n g s  concerning classroom 

i n t e r a c t i o n a l  d i f f e r e n c e s  f o r  Indians and non- Indians in the classroom 

(Greenbaum, 1985; P h i l i p s ,  1983) ,  i t  would seem appropr i a t e  that  

t h e o r e t i c a l  understanding must include i n t e r  ac t i on a l  c h a r a c t e r i s t i c s .  

While many s t udi es  have shown a t t i t u d i n a l  f a c t o r s  to be p r ed i c t o r s  of 

achievement ,  none have considered i n t e r a c t i o n a l  d i f f e r e n c e s .  Indeed,  

the p o s i t i v e  r e l a t i o n s h i p s  in student  and teacher  i n t e r a c t i o n s ,  

t e a c h e r ' s  sex,  p o s i t i v e  a t t i t u d e s  and achievement are t h e o r e t i c a l  and 

empi r i ca l  unknowns, other  than the assumption t h a t  they c o r r e l a t e  

p o s i t i v e l y ;  which,  as t h i s  study has shown, may not be t r ue .  For 

i ns t ance ,  ana l ys i s  of teacher  d i s t r i b u t i o n s  by sex suggested t ha t
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having a male t eacher  may be n e g a t i v e l y  r e l a t e d  to achievement ,  

e s p e c i a l l y  t or  I nd ian student s .

f i l l  of these i ssues,  however,  address a more fundamental  

t h e o r e t i c a l  i m p l i c a t i o n :  the goals of I ndian educat ion.  That i s ,  the

dominant b e l i e f  i s  t ha t  the goal  of educat ion for  Indians is  

a s s i m i l a t i o n  or p l u r a l i s m at  best ;  but f o r  most Indians themselves,  

the goal  of educat ion which i s  the prescr i bed goal of educat ion f o r  

non- I nd i ans ,  i s  s o c i a l i z a t i o n .

As s i mi l a t i o n  r e f e r s  to both c u l t u r a l  and socia l  processes of  

change,  and to c u l t u r a l  and s oc i a l  goals .  As c u l t u r a l  processes,  

a s s i m i l a t i o n  can be e i t h e r  c r o s s c u l t u r a l  or i n t r a c u l t u r a l .

Cr osscu l t u r a l  a s s i m i l a t i o n  occurs when two or more c u l t u r es  are  in 

contact  wi th each o t h e r ,  and i nvo l ves  the replacement  of one of the 

c u l t u r e s  wi th the o t her .  Cr os s c u l t u r a l  a s s i m i l a t i o n ,  then,  i nvo l ves  

groups of people (of ten e n t i r e  s o c i e t i e s  or cu l t u r es )  r a t h er  than 

i n d i v i d u a l s ,  and may occur through e i t h e r  f orce  ( " forced  

a s s i m i l a t i o n " )  by the dominant c u l t u r a l  group,  or,  in r a r e  i ns t ances ,  

by the choice of the subordinate c u l t u r a l  group.  A d d i t i o n a l l y ,  the 

a s s i mi l a t e d  c u l t u r e  ( the one l os ing i t s  i d e n t i t y )  may be e i t h e r  the 

subordinate  or dominant c u l t u r e ,  but since vo l unt ary  c r os s c u l t u r a l  

a s s i m i l a t i o n  i s  e s s e n t i a l l y  s o c i o c u l t u r a l  su i c i de ,  i t  seldom occurs.  

Thus, the goal of c r o s s c u l t u r a l  a s s i m i l a t i o n  i s  the e l i m i n a t i o n  of one 

c u l t u r e ,  which i s  also r e f e r r e d  to as a s s i m i l a t i o n  (or being 

a s s i m i l a t e d ) .

I n t r a c u l t u r a l  a s s i m i l a t i o n ,  in comparison,  is the c u l t u r a l  process
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whereby a c u l t u r e  cont inues from one generat ion to the next by- 

r ep l a c i n g  the c u l t u r a l  void of new i n d i v i d u a l  members; t ha t  i s ,  i t  i s  

the process whereby i n d i v i d u a l s  obt a i n  t h e i r  c u l t u r e .  I n t r a c u l t u r a l  

a s s i m i l a t i o n  i s  a f a i r l y  natura l  process t ha t  occurs wi t h i n  a s p e c i f i c  

c u l t u r e  or s o c i e t y .  I n t r a c u l t u r a l  a s s i m i l a t i o n ,  then,  i s  the c u l t u r a l  

process whereby the group of people t r a n s f e r  or i n s t i l l  t h e i r  c u l t u r e  

to thp new members born i n t o  the group.  The goal  of i n t r a c u l t u r a l  

a s s i m i l a t i o n ,  a lso r e f e r r e d  to as a s s i m i l a t i o n  (or being a s s i m i l a t e d ) ,  

i s  the i n co r p o r a t i o n  of i n d i v i d u a l s  i n t o  the c u l t u r e .

As s i mi l a t i o n  as a socia l  process can best be concept ual i zed as a 

combinat ion of c r o s s c u l t u r a l  and i n t r a c u l  t u r a l  processes.  The soc i a l  

process of a s s i m i l a t i o n  i s  one of homogenizing subcul tures  or mi no r i t y  

groups wi th the dominant cu l t u r e  or ma j o r i t y  group. Thus,  

a s s i m i l a t i o n  as a soc i a l  process,  l i k e  c r o s s c u l t u r a l  a s s i m i l a t i o n ,  

i nvo l ves  groups r a t he r  than i n d i v i d u a l s ,  but ,  l i k e  i n t r a c u l t u r a l  

a s s i m i l a t i o n ,  occurs w i t h i n  one c u l t u r e  or soc i e t y .  As such, i t  i s  

of ten d i rec t ed  by the domi nant / ma j or i t y  group,  and, whi l e  i t  i s  of ten  

meant for  the group,  i t  i s  of ten d i r e c t e d  toward i n d i v i d u a l s .  As 

such,  t h i s  soc i a l  process of a s s i m i l a t i o n  of i n d i v i d u a l s ,  i s  r e f e r r e d  

to as e n c u l t u r a t i o n . E n c u l t u r a t i o n , then,  i s  the process of 

e l i m i n a t i n g  a d i s t i n c t  mi nor i t y  (or c u l t u r a l  group) member through the 

homogenizat ion of i n d i v i d u a l s  by t h e i r  i n cor por a t i on  of those t r a i t s  

designated by the m a j o r i t y .  Thus, both a s s i m i l a t i o n ,  as a soc i a l  

process,  and e n c u l t u r a t i o n  i nvolve  the i nc or p or a t i o n  of an a l i e n  

c u l t u r e  by e i t h e r  the e n t i r e  mi n o r i t y  group (through a s s i m i l a t i o n )  or
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the i nd i v i du a l  ( through e n c u l t u r a t i o n ) ,  and the goa l ,  r e f e r r e d  to as 

being ass i mi l a t e d ,  i s  the e l i m i na t i o n  of n a t i ve  ( to the mi nor i t y  or 

c u l t u r a l  group member) t r a i t s  -for a l i e n  t r a i t s  ( from the m a j o r i t y ) .  

However,  since the process of e nc u l t u r a t i n g  i n d i v i d u a l s  i n t o  

s o c i o c u l t u r a l  group i s  of ten vo l unt ary  and, more i mpor t ant ,  a d d i t i ve  

r a t he r  than e l i m i n a t i v e ,  i t  can also lead to a d i f f e r e n t  goal ,  t ha t  of 

p l u r a l  ism.

These processes of a s s i mi l a t i on  and e n c u l t u r a t i on  are of ten  

confused wi th the soc ia l  process of s o c i a l i z a t i o n ,  which i s  the 

process whereby an i nd i v i du a l  l earns his nat i ve  c u l t u r e .  That i s ,  the 

i n d i v i d u a l  i n t e r a c t s  wi th others to achieve a s e r i es  of s p e c i a l i z e d  

and acknowledged goals and/or  d i rec t ed  s k i l l s  important  to and valued  

by the c u l t u r a l  group he/she i s  born i n t o ,  ft wel l  s oc i a l i ze d  

i nd i v i d u a l  i s  someone who has f u l l y  absorbed or ass i mi l a t ed  h i s / h e r  

n a t i ve  c u l t u r e .  S o c i a l i z a t i o n ,  then,  is the microlevel  process of the 

macrolevel  i n t r a c u l t u r a l  a s s i m i l a t i o n .  That i s ,  s o c i a l i z a t i o n  occurs 

wi t h i n  i d e n t i f i a b l e  small  groups,  and o r gan i z a t i on s ,  and i n t r a c u l t u r a l  

processes occur wi t h i n  communit ies,  regions and s o c i e t i e s .

Whi le the over r i d i ng  purpose of s o c i a l i z a t i o n  is to f a c i l i t a t e  

making i n d i v i d u a l s  i n t o  a c t i v e l y  p a r t i c i p a t i n g  members of t h e i r  

c u l t u r e / s o c i e t y ,  t here  are two d i s t i n c t  goals of s o c i a l i z a t i o n .  The

most commonly accepted or pre f e r red  goal of s o c i a l i z a t i o n  is to

homogenize i n d i v i d u a l s  for  maximum conformi ty .  In t h i s  respect

s o c i a l i z a t i o n  appears to be l i k e  a s s i mi l a t i o n  or enc u l t u r a t i o n ;  

indeed,  t h i s  is why schools are of ten viewed as the great  e q ua l i z e r s .
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In c o n t r a s t ,  the second goal  of s o c i a l i z a t i o n  i s  to d i f f e r e n t i a t e  

i n d i v i d u a l s  to f o s t e r  c r e a t i v i t y  and i n i t i a t i v e ,  to develop each 

person' s p o t e n t i a l  and to produce i n d i v i d u a l s  who can t ransform 

s o c i e t y .  Both goa l s ,  despi t e  t h e i r  apparent  c o n t r a d i c t i o n ,  are 

fundamental  to s o c i a l i z a t i o n  (and educat i on) .

Educat ion i s  the unbiased,  i n s t i t u t i o n a l i z e d  s o c i a l i z a t i o n  of new 

n at i v e  members. Educat ion i nvolves both formal  and i.".formal ( e . g . ,  

the "hidden c ur r i cu l um, "  E a l l a n t i n e ,  1983) processes to achieve both 

goals of s o c i a l i z a t i o n ,  and when schools emphasize one goal over 

another they engage in propaganda,  which i s  b iased,  one-s ided,  

i n s t i t u t i o n a l i z e d  s o c i a l i z a t i o n .  Yet ,  schools where Indians are 

students have two sets of goals:  a s s i mi l a t i o n  and

memb er sh i p / soc i a l i z a t i on .  That i s ,  s o c i a l i z a t i o n  is usua l l y  r e f e r r e d  

to as the prescr ibed goal of educat ion for  non- I nd i ans ,  but 

i n t r a c u l t u r a l  a s s i m i l a t i o n  i s  also assumed. But the prescr ibed goal  

of educat ion in many, i f  not most, schools f or  Indian students is  

cr os s c u i t u r a l  and/or  socia l  a s s i m i l a t i o n .  Most schools do not have 

s o c i a l i z a t i o n  as a goal f o r  Indian students.  This i s  not meant to  

imply ,  however,  t h a t  wi t h i n  the Indian s t ud e n t ' s  own c u l t u r a l  

community the desi red goal of educat ion also i nvolves the goal of 

soci  a l i  z a t i  on.

Consequent ly,  the i m p l i c a t i o n  is tha t  t here  are d i a l e c t i c a l  

f unc t i ons  for  the schools at tended by Indian students.  That i s ,  on 

the one hand the school i s  to educate and on the ot her ,  i t  i s to 

propagandize (or a s s i m i l a t e ) .  But at schools where t here  are no
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I n d i a n  s t u d e n t s  (and assuming -few o t h e r  m i n o r i t y  s t u d e n t s )  t h e

school ' s  f unc t i on  i s  simply to educate;  al though t h i s  does not negate

the p o s s i b i l i t y  of the school simply propagandiz ing.  Using the  

educat ional  process,  schools can achieve the twin goals of 

s o c i a l i z a t i o n  f or  the c u l t u r a l  group t ha t  that  school is a par t  o f ,  or 

i t  can pursue,  using the propaganda process,  the goal of a s s i m i l a t i o n  

f or  " a l i e n "  s tudents .  But schools (and the educat ional  i n s t i t u t i o n )  

cannot perform both educat ion and propaganda.  Nor can they achieve  

both the goals of educat ion f o r  Indian students because c r o s s c u l t u r a l  

a s s i m i l a t i o n  and s o c i a l i z a t i o n  cannot c o - e x i s t ;  one r eq u i r e s  the 

absence of the other  (Edwards,  1985b) .

Thus, t h i s  again ra i ses  the issue of whether or not academic

achievement t e s t s  are v a l i d l y  measuring s t udent ' s  achievement  pursuant  

to the school ' s  goals for  them. Do academic achievement t e s t s  measure 

both s o c i a l i z a t i o n  and a s s i m i l a t i o n ?  Obviously,  they measure 

s o c i a l i z a t i o n  for  non- Indian st udent s ,  s ince that  i s  the prescr ibed  

goal of educat ion for  them. In regards to Indian s tudent s ,  the long 

standing assumption has been t ha t  a s s i m i l a t i o n  and s o c i a l i z a t i o n  were 

the same process.  More i m p o r t a n t l y ,  i t  has been assumed t h a t  the end 

product ,  homogenized members of s o c i e t y ,  was the same because schools,  

through both soc i a l  a s s i m i l a t i o n  and s o c i a l i z a t i o n ,  was the great  

e q u a l i z e r .  But Indian educat ion as s o c i a l i z a t i o n  would not r e s u l t  in 

the same end product  since Indian c u l t u r es  are d i f f e r e n t  from the 

dominant c u l t u r e .  In other  words,  the processes of Indian  

a s s i m i l a t i o n  and non- Indian s o c i a l i z a t i o n  may both lead to the same

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



595

end, but Indian s o c i a l i z a t i o n  would r e s u l t  in t h e i r  being members of 

t h e i r  own unique c u l t u r a l  group or soc i e t y .  Tests,  t h e r e f o r e ,  

a c t u a l l y  measure d i f f e r e n t  par t s  of the f i n a l  products or outcomes and 

not the processes themselves;  t ha t  i s ,  they measure the s k i l l s  and 

knowledge necessary f o r  surv i v i ng  in the m a j o r i t y ' s  c u l t u r a l  wor ld.  

Hence, achievement t es t s  are measuring homogenizat ion and a common 

understanding of the dominant c u l t u r e ,  r egar d l ess  of the process 

l eading to the product .  Thus, because of t h e i r  s i m i l a r  goals ,  

academic achievement t es t s  probably measure both s o c i a l i z a t i o n  ( for  

non- Indians)  and a s s i m i l a t i on  ( f o r  I nd i a ns ) .

This becomes problemat ic  since Indian students are s o c i a l i z e d  in to

t h e i r  r e s p e c t i ve  c u l t u r a l  ways p r i o r  to en t e r i ng  i n t o  the school  

systems.  The t h e o r e t i c a l  i m p l i c a t i o n ,  t h e r e f o r e ,  i s  t ha t  i f  Indian  

students are ent er i ng  i n t o  the educat ional  i n s t i t u t i o n  having been 

d i f f e r e n t i a l l y  s o c i a l i z e d  ( e . g . ,  Greenbaum, 1985; P h i l i p s ,  19S3) ,  they 

w i l l  have e n t i r e l y  d i f f e r e n t  antecedents to academic success than 

other  s t udent s ,  which i s  what t h i s  study found.

Moreover,  s ince the educat ional  i n s t i t u t i o n  i s  at tempt ing to 

a s s i m i l a t e  r a t h e r  than s o c i a l i z e  Indian students whi le  at  the same 

t ime s o c i a l i z e  non- Indian students,  one would expect ea r l y  high l ev e l s  

of a c c o u n t a b i l i t y  of academic achievement fol lowed by d e c l i n e s .  In 

other  words, the students would be forced to l earn  to s u r v i v e ,  but

would then reach a p la teau and l e v e l  out .  Thus, when one at tempts to

account for  var i ance in the academic achievement of Indian students,  

previous achievement and eva l ua t i ons  would be presumable very
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explanatory  at  f i r s t ,  and then l eve l  o f f  or drop out .  C l e a r l y ,  t h i s  

was the p a t t e r n  found in the r e s u l t s  of t h i s  study.  Moreover,  t h i s  is 

understandable since s o c i a l i z a t i o n  i s  g e n e r a l l y  meaningful  to 

students,  whi le  a s s i m i l a t i o n  i s  gener a l l y  not des i red .  Conversely,  i f  

s o c i a l i z a t i o n  i s  the pr imary goal ,  then the achievement pa t t e r n  would 

r e f l e c t  grea t e r  c o n t i n u i t y  and cont inued growth.  I t  i s p a r t i c u l a r l y  

pe r t i n e n t  that  in the d i s t r i c t  studied by Boloz and Va r r a t i  (1983)

(see also Boloz and Jenness,  1984) ,  the school system was e x p l i c i t l y  

at tempt ing to s o c i a l i z e ,  r a t her  than a s s i m i l a t e ,  Navajo students;  and 

the r e s u l t  was increased achievement ( i . e . ,  c o n t i n u i t y  of achievement)  

across the grade l e v e l s .

T h e o r e t i c a l l y ,  then,  i t  seems appropr ia t e  that  f u t u r e  research  

should assume t h a t ,  i f  the goal e x p l i c i t l y  or i m p l i c i t l y  is  

a s s i m i l a t i o n ,  then academic f a i l u r e  is l i k e l y  to be found f o r  Indian  

students ,  whi le i f  the goal  i s  s o c i a l i z a t i o n ,  then academic success 

f or  Indian students i s  more probable.  More s p e c i f i c a l l y ,  i f  the goal  

of schools for  Indian students i s  s o c i a l i z a t i o n  to help the student  to 

become a good person/member of t h e i r  p a r t i c u l a r  Indian soc i e t y ,  then 

Indian educat ion would be occurr ing.  Conversely,  i f  the goal for them 

i s  to conform t o ,  and become an ass i mi l a ted member of ,  non- Indian  

s o c i e t y ,  then what would be occurr ing is the "educat ion" (or 

propagandi za t i on) of_ Ind i ans .  Since a s s i mi l a t i on  i s  gener a l l y  not a 

desi red goal f o r  Indian students themselves,  and i s  e s s e n t i a l l y  

d i s r u p t i v e  to t h e i r  own s o c i a l i z a t i o n ,  the goal of as s i mi l a t i o n  would
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c l e a r l y  i n i t i a t e  a process of f a i l u r e  t ha t  takes hold at  about the 

f i f t h  or s i x t h  grade.

P r a c t i c a l / a p p l i e d  i m p l i c a t i o n s . A secondary purpose of t h i s  study  

was to provide in f ormat i on  to the Washoe County School D i s t r i c t  t ha t  

would be useful  in improving the academic achievement of Indian  

st udents .  With t h i s  purpose in mind, severa l  s p e c i f i c  i mp l i ca t i on s  

were drawn from the r e s u l t s  and conclusions of t h i s  study.

The most important  i m p l i c a t i o n ,  obv i ous l y ,  i s  t ha t  the school  

d i s t r i c t  can do th ings to a l t e r  Indian student  academic achievement  

( v i s - a - v i s  success) .  This study has pointed out a number of f a c t o r s  

p o t e n t i a l l y  manipulable by the d i s t r i c t .  In p a r t i c u l a r ,  both measures 

of teacher  e v a l u a t i o n - - p a r t i c i p a t i o n  in the g i f t e d  student  program and 

c i t i z e n s h i p  g r a d e s - - a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  p r ed i c t o r s  of 

achievement .  That i s ,  broadly speaking,  p a r t i c i p a t i o n  in the g i f t e d  

program is  cont ingent  upon teacher  agreement ( i . e . ,  e v a l u a t i o n ) ,  and 

the r e s u l t s  of t h i s  study st rongl y  i n d i c a t e  t ha t  p a r t i c i p a t i o n  in t h i s  

program has very p o s i t i v e  e f f e c t s  on achievement t e s t  performance.

Yet Indian students are h a l f  as l i k e l y  to p a r t i c i p a t e  in the program.  

S i m i l a r l y ,  i t  was found t ha t  c i t i z e n s h i p  grade,  when i t  entered,  was a 

f a i r l y  good p r e d i c t o r  of achievement and may even lead to a s i t u a t i o n  

of s e l f - f u l l f i l l i n g  prophacy.  More i mp o r t an t l y ,  c i t i z e n s h i p  grade,  

which i s  manipulable by the school system, was most p r e d i c t i v e  in the 

e a r l y  elementary grade l e v e l s .

A d d i t i o n a l l y ,  the r e s u l t s  i nd i ca t ed  a r e l a t i o n s h i p  of some type 

between the p a r t i c i p a t i o n  in the g i f t e d  student  program and Indian
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student  p a r t i c i p a t i o n  in preschool ,  p a r t i c u l a r l y  in terms of  

p r e d i c t i n g  math concepts and math t es t  t o t a l  achievement scores.  That  

i s ,  wi thout  the preschool  v a r i a b l e ,  p a r t i c i p a t i o n  in the g i f t e d  

program was a f a i r l y  strong pr e d i c t o r  of math concepts achievement .  

When the preschool  f a c t o r  was inc luded,  p a r t i c i p a t i o n  in the g i f t e d  

program no longer s i g n i f i c a n t l y  accounted f o r  any of the var i ance  in

math concepts scores.  I ns t ead ,  preschool  entered the equat ion as a

suppressor v a r i a b l e  of math concepts achievement .  The i m p l i c a t i o n ,  

then,  i s  t ha t  a d d i t i o n a l  research i s  needed to understand t h i s  

r e l a t i  onship.

More s p e c i f i c a l l y ,  the Washoe County School D i s t r i c t  could 

probably improve Indian student  achievement ,  over t ime,  by e q ua l i s i n g  

or s t andard i s i ng  grading and eva l ua t i ons  by teachers by using 

achievement c r i t e r i a  r a t he r  than as rewards/punishments.  I m p l i c i t  to 

t h i s ,  a lso i s  making teachers aware of a s s i m i l a t i o n  goals ( i m p l i c i t  or 

e x p l i c i t )  and the educat ional  d i f f e r en c e s  between Indian and

non- Indian students and s t r u c t u r a l  biases in achievement e v a l ua t i o n  in

an at tempt  to c u r t a i l  s e l f - f u l f i l l i n g  prophecy.

More g en e r a l l y ,  the r e s u l t s  j u s t i f y  the need f or  d i f f e r e n t  

educat ional  processes for  Indian students;  t ha t  i s ,  d i f f e r e n t  f a c t o r s  

are p r e d i c t i v e  of t h e i r  academic achievement and these must be 

considered.  Whi le a number of these f a c t or s  have been i d e n t i f i e d ,  

f u r t h e r  research ( e . g . ,  t eacher - s t udent  i n t e r a c t i o n  pa t t e r ns )  is  

needed to b e t t e r  understand and expl a i n  Indian academic achievement .  

More i mp o r t a n t l y ,  the r e s u l t s  demonstrate t hat  f a m i l i a l  d i f f e r e n c e s
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and - factors out s i de  the school ' s  cont rol  are not very i mpor t ant ,  and 

t h a t ,  s u r p r i s i n g l y ,  at tendance di-f-f erences do not r e a l l y  exp l a i n  

achievement di-f-f erences e i t h e r  f o r  Indian students or the populat ion  

in gener a l .  Such r e s u l t s  pose the i m p l i c a t i o n  t hat  i t  is the 

t e a c h e r ' s  eva l u a t i o n  of the s t u d e n t ' s  at tendance or the s t uden t ' s  

v i s i b i l i t y  (Brod,  1977) t h a t  i s  account ing f o r  var i ance r a t h e r  than 

at tendance per se.  Yet ,  other  s tudi es  have i nd i ca t ed  t h a t  upward 

grading bias (Brod,  1976a) and c lass grades (Brod,  1975) are a r es u l t  

of absenteeism,  e s p e c i a l l y  f our th  quar t e r  absenteeism,  but not of 

achievement .  This i s  p a r t i c u l a r l y  important  because too of ten  

teachers and ot hers  assume that  i f  an Indian (or any other  e thni c )  

student  i s  absent too of t en  t ha t  he/she w i l l  not achieve w e l l .  But 

such an assumption i s  shown to be f a l s e  by the empi r i ca l  r e s u l t s  of 

t h i s  study.  Indeed,  i f  at tendance was a good pr ed i c t o r  of 

achievement ,  I ndian students would have had higher  achievement t es t  

scores in 1984 than non- Indian students because they were present  more.

o u fT) iTi 5 r  y

This study has demonstrated the v a l i d i t y  of i t s  research  

hypotheses.  I t  has d e s c r i p t i v e l y  presented c h a r a c t e r i s t i c s  concerning 

educat ion in the Washoe County School D i s t r i c t ,  which showed t ha t  the 

achievement l eve l  of I ndian st udent s ,  as measured by achievement t es t  

scores,  was below t h a t  of t h e i r  classmates,  both at the aggregate and 

d i f f e r e n t  grade l e v e l s .  This study has also shown t hat  d i f f e r e n t  

f a c t o r s  p red i c t ed  such achievement f or  Indian students than f o r  t h e i r  

classmates,  and t h a t ,  on the average,  607. of the p r ed i c t o r s  in the
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reading or i ent ed  models and 75"/. of the p r e d i c t or s  in the math models 

(or 607. of the p r e d i c t o r s  in a l l  ten models) t h a t  were associated with 

higher  achievement for  Indian students were p o t e n t i a l l y  manipulable by 

the school system. Indeed,  these same p r e d i c t o r s  accounted for  

between 307. and 1007. ( or ,  on the average,  927.) of the var i ance in the 

reading or i ent ed  models and between 907. and 1007. (or ,  on the average,  

967.) of the var i ance  in the math or i en t ed  models.  This meant t h a t ,  on 

the average,  947. of the expla ined var i ance in achievement t e s t  scores 

f or  Indian students was a t t r i b u t a b l e  to f a c t o r s  p o t e n t i a l l y  

manipulable by the school system. On the other  hand, f or  t h e i r  

classmates,  567. of the reading or i ent ed  models'  and 717. of the math 

or i en t ed  models'  (or 627. of a l l  ten models' )  p r e d i c t o r s  were 

p o t e n t i a l l y  manipulable by the school system. These f a c t o r s  accounted 

f o r  between 657. and 907. ( or ,  on the average,  827.) of the explained  

var iance in the populat ion reading or i ent ed  models and between 327. and 

977 ( or ,  on the average,  837.) of the expla ined var iance in the 

populat ion math or i ent ed  models.  Thus,  on the average,  p o t e n t i a l l y  

manipulable v a r i a b l e s  accounted for  847. of the explained var i ance in 

achievement t e s t  scores f o r  the popul a t i on.

The study f u r t h e r  found t ha t  non-manipulable va r i a b l e s  were 

s i g n i f i c a n t l y  more important  to understanding populat ion achievement  

than Indian student  achievement .  Cont rary to what Coleman et  a l .

(1966) have argued,  t h i s  study found t ha t  personal  and f a m i l i a l  

f a c t o r s  were not very p r e d i c t i v e  of academic achievement .  Indeed,  

when such f a c t o r s  were p r e d i c t i v e ,  personal  and f a m i l i a l  va r i ab l es
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were s i g n i f i c a n t l y  l ess p r e d i c t i v e  of Indian student  than populat ion  

achievement.  Conversely,  teacher  eva l uat i ons  were s i g n i f i c a n t l y  more 

important  to exp l a i n i ng  Indian student  achievement ,  and yet teachers  

were undergrading Indian students in comparison to t h e i r  standardized  

achievement t e s t  scores l a t e r  on.

This study,  then,  has shown that  Indian st udents '  academic 

achievement i s  below that  of t h e i r  classmates in the Washoe County 

School D i s t r i c t ,  but that  i t  i s  due to f a c t o r s  t ha t  are d i f f e r e n t  from 

those exp l a i n i ng  elementary educat ion achievement in gener a l ,  and that  

these f a c t or s  are ,  p o t e n t i a l l y ,  more manipulable by the school system 

than are those account ing for  populat ion achievement .  The r e s u l t s  

have shown the need to examine academic achievement separ a t e l y  for  

Indian students,  and for  each grade l e v e l .  Moreover,  i t  has been 

shown that  a l arge  f ac t o r  in determining whether Indian students are 

f a i l i n g  or succeeding is how one measures academic achievement ,  and 

that  a mu l t i f ace t ed  assessment provides a much more v a l i d  

repr esenta t i on  of such achievement.  However,  before a complete theory  

of Indian educat ion can be developed,  f u r t h e r  research in to  the unique 

c h a r a c t e r i s t i c s  of Indian students,  classroom i n t e r a c t i o n s ,  and 

student ,  f a m i l y ,  and school personnel  a t t i t u d e s  i s  needed.
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ENDNOTES

*The specia l  i ssue of Journal  of Thouoht on " Indian Educat ion:  
1934," edi ted by Joe L. Kincheloe,  Teresa Scott  Kincheloe,  and George 
H. St a l ey  was brought to the a t t e n t i o n  o-f the i n v e s t i g a t o r  during 
discussions on the goals of Indian educat ion.  Al l  of the a r t i c l e s  in 
t h i s  specia l  e d i t i on  are of t h e o r e t i c a l  re l evance and are included in 
the r e f e r ences .  I n t e r e s t ed  readers are r e f e r r e d  to t h i s  special  
e d i t i o n  f o r  cognate readings.

^For a d e t a i l e d  discussion of such issues,  see the October 19S1 
i ssue of American P s y c h o l og i s t . The main point  of the c r i t i c i s m  is  
t h a t  they underest imate the a b i l i t y  and achievement s k i l l s  of mi nor i t y  
students and are a poor assessment of t h e i r  c a p a b i l i t i e s  to funct ion  
in the rea l  world.

^The most obvious of these emerging ro l es  would be t ha t  of t r u l y  
I ndian educat ion:  Indian d i r e c t e d  s o c i a l i z a t i o n  of t h e i r  r espec t i ve
c u l t u r e s .  For a d d i t i on a l  types of possible  goals ,  see Thomas Thompson 
( ed. )  The School ing of Nat i ve  America (Department of Hea l t h ,
Educat ion,  and Wel f are ,  U.S.  O f f i ce  of Educat ion,  Teacher Corps.  
Washington,  D.C. :  American Associat ion of Col leges for  Teacher
Educat ion,  1978) and Kincheloe,  et  a l . ,  (eds. )  " Indian Educat ion:
1984," Journal  of Thought . 19, 3 ( F a l l ) :  1-171.

^Dr. Car l i ng  Malouf has pointed out in personal  discussions wi th  
the researcher  that  such a "cross-over  e f f e c t "  i s  subject  to regional  
d i f f e r e n c e s ,  and t hat  in Alaska such evidence was not found in s i m i l a r  
types of B . I . A .  schools as those studied by Bryde.  Another f ac t o r  
of ten not considered i s  t ha t  at about the same t ime as Bryde's  
research,  r ese r v a t i o n  Indian youth were exper iencing t remendously high 
r a tes  of peer in f l uenced s u i c i d e .

° I t  i s  noted t h a t  several  f a c u l t y  advisors to t h i s  d i s s e r t a t i o n  
pointed t h i s  very " f a c t "  out as a p o t en t i a l  v a r i a b l e  for  t h i s  study.
I t  i s ,  however,  the r e s e a r c h e r ' s  opinion that  residence i s  a very poor 
i n d i c a t o r  of e i t h e r  c u l t u r e  contact  or c u l t u r a l  i n t e g r a t i o n  ( e . g . ,  
a s s i m i l a t i o n ) .  F d t  i ns t ance ,  most res i dent s  of the Reno area would 
probably f i nd  i t  hard to be l i e v e  that  the Reno-Sparks Indian Colony 
had more than one f u l l  t ime medicine man and r e l i g i o u s  l eader .  Yet ,
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i t  was discovered t ha t  at  l e a s t  one son was in the s t a t us  of 
apprent i ce  and was b a s i c a l l y  "bagging" school  to l ea rn  c u l t u r a l l y  more 
impor tant  knowledge ( i . e . ,  c u l t u r a l l y  a p p r o p r i a t e  s o c i a l i z a t i o n  r a t he r  
than c u l t u r a l l y  confusing e n c u l t u r a t i o n ; see Edwards,  1985a,  f or  
gr e a t e r  discussion on t h i s ) .  Indeed,  based upon di scussions wi th  
res i den t s  of the Colony,  i t  i s  the r e s e a r c h e r ' s  conclusion t ha t  for  
many r es i dent s  the Colony is j us t  as much an i s l and of i s o l a t i o n  and 
sanctuary as the Pyramid Lake Indian Reserva t i on .

^ I m p l i c i t  to these goals was the i n t e r e s t  to conduct  
m u l t i v a r i a t e  analyses on t h i s  data to develop g r e a t e r  understanding  
concerning Indian educat i on.  The goals and o b j e c t i v e s  of t h i s  
resear ch,  then,  f u l f i l l  the d i s t r i c t ' s  i m p l i c i t  goals.

' Indeed the Indian populat ion i s  the sma l l es t :  A s i a n / P a c i f i c
I s l ander s  -  1,142 (3.667. ) ;  Blacks -  762 (2.447. ) ;  Hispanics -  1,727  
(5.547. ) ;  Total  M i n o r i t i e s  -  4 , 355  ( 13 . 9 6 / 0 ;  Whites -  26,705 (85.627)  
( W. C. S . D. ,  1984) .

^ I t  should be noted t ha t  none of these students were selected  
for  the non- Indian comparison group.  I f  they had, however,  they would 
have been handled as non- I nd i ans .

^Simi lar  r e p r e s e n t a t i on  by classroom was included in the 
o r i g i n a l  sampl ing,  but school recorded i n c o n s i s t en c i es  and p o l i c i e s  
made such impossible to c o n t r o l .

l uWhi le the d i s t r i c t  was agreeable  to the researcher  c o l l e c t i n g  
i n f or mat i on on non- Indian students f or  comparisons,  they were not  
e n t h u s i a s t i c  about c o l l e c t i n g  such data on over 7,000 non- Indians (57. 
sampl e ) .

^-Considerable  data on the students  in grades 7-12 were also  
c o l l e c t e d ,  but not used f o r  t h i s  study f o r  reasons p r ev i ous l y  s t a t ed .

^ T hese  students took the exams on the basis of t eacher ' s  
p r e r o g a t i ve .  About 307. of the spec ia l  educat ion st udent s ,  for  whom 
data were c o l l e c t e d ,  took par t  or a l l  of the exams.

^ I n d e e d  several  cases were not conf i rmed u n t i l  May, 1985,  some
f i v e  months a f t e r  the resear cher  had l e f t  the f i e l d .

l^The researcher  met hodol og i ca l l y  concep t ua l i z es  the ex i s t i ng  
records method as u t i l i z i n g  two pr imary t e c h n i q u e s - - o r i g i n a l  data 
a na l ys i s  and secondary data a n a l ys i s .  The method i s  also  
conceptual i zed to be d i s t i n c t  from other  methods u t i l i z i n g  
communications; t ha t  i s ,  the e x i s t i n g  records method i s  d i s t i n c t  from
the h i s t o r i c a l ,  content  a n a l y s i s ,  and l i b r a r y  methods.
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15in many respects t h i s  measures to a degree par t  o-f what 
R u t t e r ,  et  a l . (1979) r e f e r  to as school ethos.

l ^This  was accomplished using SF'SŜ  procedures.  Non- Indian  
cases were weighted using a determined weight  f a c t o r  of 26 . 4 .

l^The researcher  agonized over the s e l e c t i o n  of terminology to 
use in t h i s  study.  In another study (Edwards,  1986b) ,  i t  was 
demonstrated t hat  the term Indian invokes negat i ve  judgments about the  
s ub j e c t ,  whereas s p e c i f i c  t r i b a l / n a t i o n a l  terms ( e . g . ,  Pa i u t e )  or the  
term Nat i ve  American did not .  Regardless of t h i s - - i n d e e d , in contempt  
of the r e s e a r c h e r ' s  own conc lus ions— the term Indian was se lect ed  
because i t  was conceptual i zed as more r ecogni zab l e  by most p o t e n t i a l  
readers (and s t y l i s t i c a l l y  eas i e r  to use) .

®Whi 1 e most students are aware of the r a c i a l  ideas of ten  
included in the d e f i n i t i o n ,  i t  i s  noted t h a t  those students who are 
l e a s t  l i k e l y  to s e l f - i d e n t i f y  as Indian are those who are of lower  
blood quantum ( i . e . ,  l ess than one- quar t e r )  or who are c u l t u r a l l y  or 
e t h n i c a l l y  i so l a t e d  from other  I nd ians.  Hence i t  would seem that  in 
r e a l i t y  Indian is c u l t u r a l l y  and not r a c i a l l y  conceptua l i zed.

^ A n a l y s e s  of the data based upon 669 cases are repor ted  
elsewhere by Edwards (1985a,  1986a) .

2(-’0f these 149 v a r i a b l e s ,  seven are ap p l i ca b l e  to Nat ive  
American students only:  1) Is t here  a 506 Form on student? (F0RM506);
2) Who i s  Nat i ve  American? (WHONA); 3) What is the s t udent ' s  
n a t i o n a l i t y  or t r i b a l  a f f i l i a t i o n ?  (NATION); 4) What i s  the s t a t us  of 
the s t uden t ' s  nat ion or t r i b e ?  (NATSTA); 5) Did the student  at tend  
preschool? (PRESCH); 6) What type of preschool  program? (TYSCH); and 
7) Number of years in a preschool  program (YRF'RE).

^ E n g l i s h  as a Second Language (ESL) and specia l  educat ion  
(SPED) were o r i g i n a l l y  planned to be used as teacher  eva l uat i on  
f a c t o r s .  However,  s ince students designated to such ca t egor i es  by 
teachers did not take exams, these v a r i a b l es  were c o n t r o l l ed  r a t h e r  
than i ncorporated.

■“-^Urban residence was met hodol ogi ca l l y  def ined as being wi t h in  
the c i t y  l i m i t s  of e i t h e r  Reno or Sparks.

2 ° A number of s o c i o c u l t u r a l  f a c t o r s  may be i n t e r a c t i n g  to make 
the absence of telephones in the home environment a r e a l i t y .
C e r t a i n l y  economic and r a c i a l  bias by the local  economy and the phone 
company must be included.  C u l t u r a l  disapproval  of t e l ephones,  along 
with c u l t u r a l  u n f a m i l i a r i t y  are also impor tant .  On the r eser v a t i on  
many phone c a l l s  would be long d is tance due to geographical  l o c a t i o n .

Dr.  Car l ing  Malouf has also pointed out t ha t  he i s  f a m i l i a r  wi th  
many cases were someone w i l l  get a telephone and a l l  t h e i r  r e l a t i v e s
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use i t  and run up the b i l l s  thereby causing the removal of the 
telephone from that  home. Hence f ami l y  c u l t u r a l  d i f f e r e nc e s  
i n d i r e c t l y  lead to te lephone possession and use pa t t e r ns .

2 * I t  i s recognised t ha t  several  of these l i s t i n g s  are not unique 
to e t h n i c / c u l t u r a l  groups,  but r a t he r  the s tudents '  personal  re ference  
g r o u p ( s ) .

2511 i s  noted t ha t  enrol lment  f i g u r e s  for  the v a r i a b l e  on school  
enrol lment  (SCHEN) in Table 25 are d i f f e r e n t  from those f o r  the t o t a l  
number of students (STUTOT) in Table 34,  which r e f l e c t s  the tremendous 
d i f f i c u l t y  in ge t t i ng  accurate  measurements of even t h i s  simple 
v a r i a b l e .  The data did come from two d i f f e r e n t  se r v i c e s — school  
o f f i c e s  and school 1i b r a r i e s - - b u t  made at  about the same t ime.

26While there may be l o g i c a l  reasons f or  these d i f f e r e n c e s ,  
every s tudent ,  f a c u l t y  and s t a f f  person t h i s  researcher  has i n t e r ac t ed  
with would much r a t h e r  eat  lunch and p l a y / r e l a x  than go to the 
l i b r a r y — unless of course one i s  being d i s c i p l i n e d  by being sent to 
the l i b r a r y !

2?Based upon these r e s u l t s ,  and informal  i n t e r v i ews  and 
observat ions,  i t  would seem t ha t  the process of s e l f - f u l f i l l i n g  
prophecy also e x i s t s .  That i s ,  t eachers and students be l i eve  that  
Indian students w i l l  f a i l ,  and they then do so.

^ T h e  term " s u i t a b l e "  means that  the v a r i a b l e s  were somewhat 
cor r e l a t ed  wi th the dependent v a r i a b l e s ,  were not h ighly  
i n t e r c o r r e l a t e d , did not have too great  of a var i ance (or absence of 
v a r i an c e ) ,  and were a pp r o p r i a t e l y  measured for  soph i s t i ca t ed  analyses.

29jhe researcher  r e f e r s  to t h i s  b e l i e f  as ascr i b i ng to the 
t heory of educat ional  osmosis.

^ T o  some degree t h i s  same phenomenon was observed for  the 
populat ion as wel1.
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Tab l e  A - l .  Research P o p u l a t i o n s  and Samples

School
Number

Number of 
Students  
in School

Number o-f 
Indian Students  

in Sample

Percentage of
Indian Non-  

Students

Number of  
Indian Students  
in Sample

Elementary Schools

1 357 1 0 . 2 1 2
7
A. 439 vJ 0. 7 15
7 434 57 (56) a 13.1 ( 1 2 . 9 ) a 13
4 278 0 0 . 0 1 0

5 390 11 2 . 8 15
6 437 13 (14) 3 . 0  ( 3 . 2 ) 13
7
/ 660 5 0 . 8 n  n

A . L

8 578 6 1 . 0 19
9 405 7 1.7 14

1 0 480 ?  7 (18) 4 . 6  ( 3 . 8 ) 16
11 334 7

A. 0. 5 13
1 2 366 4 ( 2 ) 1.1 ( 0 . 5 ) 1 2

13 368 n
A. 0. 5 13

14 285 3 ( 1 ) 1.0 ( 0 . 4 ) 9
15 435 3 (7) 1 . 8  ( 1 . 6 ) 15
16 147 0 0 . 0 5
17 421 6 (3) 1.4 ( 0 . 7 ) 14
18 445 4 0 .9 15
19 67 n

a. 3.0 n
L

2 0 500 5 1 . 0 17
2 1 539 1 2 ( 1 0 ) 2 . 2  ( 1 . 9 ) 18
7 0
A. A . 390 L 0 .5 13
7  7
A. -J 444 1 ( 2 ) 0 . 2  ( 0 . 4 ) 15
24 225 6 2 .7 7
25 422 11 ( 1 0 ) 2 . 6  ( 2 . 4 ) 14
26 430 15 ( 1 2 ) 3 . 5  ( 2 . 8 ) 13
27 451 11 ( 8 ) 2 . 4  ( 1 . 8 ) 15
28 133 116 (113) b 87.2  ( 8 4 . 9 ) b ood
29 i n '7

J  i .  / 6 (4) 1 . 8  ( 1 . 2 ) 11

a--Numbers in parentheses () are those provided by d i s t r i c t  
records,  other  numbers are based on the school ' s  records.  

^ - - I nc l ud e s  7th and 8 th grade students.
 ̂ School has only spec i a l  educat ion students.

^ - - I n d i c a t e s  t hat  the non- Indian populat ion was d e l i b e r a t e l y  
o v e r s a in p 1 e d .
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Tab l e  A - l .  ( c o n t i nu e d )

School
Number

Number of 
Students  
in School

Number of 
Indian Students  

in Sample

Percentage of
Indian Non-  

Students

Number of 
Indian Students  
in Sample

Elementary Schools (cont inued)

30 360 6 (5) a 1.7 ( 1 . 4 ) 3 12

31 147 0  ( 7 ) c 0 . 0  ( 4 . 8 ) c 0
•? aJ L. 382 1 0  ( 8 ) 2 . 6  ( 2 . 1 ) 13
33 55e 47 (42) 8 . 4  ( 7 . 5 ) 18
34 286 1 0 3. 5 10

35 188 13 6 .9 6

36 418 11  (8 ) 2 . 6  ( 1 . 9 ) 14
37 620 17 2. 7 nr>X . X.

38 527 17 (16) 3 . 2  ( 3 . 0 ) 17
39 417 4 (3) 1.0 ( 0 . 7 ) 14
40 107 3 (2) 2 . 8  ( 1 . 9 ) 4
41 -j L 4 1 . 2 11

42 339 5 1.5 11

15909 488 (456) 3.1 ( 2 . 9 ) 544

43 619 oW

Middle Schools 

1.3 2 1

44 680 13 1.9 o ?
45 287 3 1 . 0 10

46 596 16 2.7 2 0

47 655 3 0 . 5 n n x. L
48 793 1 0 1.3 26
49 710 0» 0 . 4 24
50 473 1 2 2 .5 16
51 464 30 6 . 5 15

5277 98 1.9 176

a--Numbers in parentheses () are those provided by d i s t r i c t  
records,  other  numbers are based on the school ' s  records.  

^ - - I n c l u d e s  7th and Bth grade students.  
c— School has only specia l  educat ion students.
^ - - I n d i c a t e s  that  the non- Indian populat ion was d e l i b e r a t e l y  

oversampled.
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Tabl e  A - l .  ( c o n t i n u e d )

School
Number

Number of 
Students  
in School

Number of 
Indian Students  

in Samole

Percentage of 
Indi  an 

Students

Number of 
Non- Indian Students 

in Sample

Hi oh Schools

e;o
J X. 51 4 7. 8 2
53 1114 n  n

i .  im 2 .0 37
54 330 o 0 .6 11
c e 
JO 1005 12 1.2 34
56 1662 31 1.9 55
57 1415 10 0. 7 47
58 1320 26 2 .0 44
59 482 n o

X. X . 4.6 16
60 1704 27 1.6 57

8927 156 1. 7 303

a--Numbers in parentheses () are those provided by d i s t r i c t  
records,  other  numbers are based on the school ' s  records.  

^ - - I n c l u d e s  7th and 8th grade students.
^— School has only spec i a l  educat ion students.
^ - - I n d i c a t e s  that  the non- Indian populat ion was d e l i b e r a t e l y  

over samp 1ed.
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Table A-2.  D i s t r i c t ,  Middle and 
High School Transiency Reports  

(1979 -  1984)

School 1983-84 
Number (7.)

1982-B3 1981-82 1980-81 
C/J (7.) (7.)

1979-80
C/.)

1978-79
(*/.)

D i s t r i c t  Tota ls

Al l  Schools 53 46 52 55 59 52

Middle School 5

43 45 30 36 37 7  n 
•_> jL 29

44 34 30 35 34 38 38
45 40 27 24 N/A N/A N/A
46 50 47 57 62 63 64
47 37 39 40 40 41 43
48 30 28 7  n

%_» <L
7 0

X. 31 *7 n  
w‘ -cl

49 35 27 39 28 14 t  n  
■_> L

50 60 57 65 83 90 64
51 46 51 48 90 97 73

Average 41 37 42 48 47 45

52 26 0 7  -c. o

Hiqh Schools 

26 52 56 29
53 87 50 52 60 56 53
54 38 38 3B 46 66 44
55 56 40 N/A N/A N/A N/A
56 48 30 34 40 43 41
57 43 31 29 27 29 30
58 85 48 55 58 58 57
60 68 41 49 57 56 4B

Average 62 39 42 47 49 45
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Table A-3.  Teacher Frequency D i s t r i b u t i o n s  
For Schools by Grade Level  and Be::

Grade Level  and Sex
School 2nd Grade 3rd Grade 4 th Grade 5 th Grade 6 th Grade
Number M F M F M F M F M F

01 0 9
4 . 0 9

4 . 0 3 0 \ j 0 9

02 0 2 0 4 . 0 2 1 9
jL 0 7

y j

0 3 a 0 3 0 2 0 7
y j 1 9

4-
1
X 3

04 0 9
4 . 0 n

i. 0 1 1 1 1 i
05 0 9

X. 0 9 0 9
4 -

O 0 9
4 . i

06 0 9
4 . 1 l 0 1 0 4 . 1 i

07 1
X

94 . 1 j 1 9
4 . 0 3 9

L i
OS 0 •j 1 9

4 . 0 %!> 9
4 . 1 9

L

09 0 ■j 0 9 1 i 1 1 1 9

10 0 3 1 9
L 0 4 . 1 1 3 0

11 0 9
4 . 0 9

4 . 0 n
4 . 0 9 1 i

12 0 9
L . 0 1 0 9

4 . 0 4L.
9
4 . 0

13 0 9
4 . 1 1 0 9

4 .
9
4 . 0 9

4 .

14 0 n
4 . 0 9

4 . 0 9
4 . 0 1 1 1

15 0 3 0 9 0 9
4 - 1 1 1 1

16 0 1 0 i 0 1 0 1 0 1
17 0 3 0 n

4 .
n
4. 1 1 1 9

4 . 0
18 0 9

4 . 0 4 1 9•_> 1 42. - -

19 0 1 0 1 0 1 1 - -

20 0 3 0 9 0 1 2 2 4 .

21 1 9
4 . 0 9

4 . 0 3 1 9
4 . 4. 1

9  9
L . 4 . 0 9

L 0 9
4 . 0 9

4 . 1 1 9 0
n *7 
L  v> 0 3 0 9

4 . 0 3 9
4 . l

n

24 0 9
i . 0 1 0 i 0 1 0 1

25 0 9
X. 0 n 0 9 1 1 o

4 .
n

26 0 o 0 4 0 9 0 wl 0 7

a- - I n d i c a t e s  school wi th s i z a b l e  Indian student  popul a t i on.
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Table A-3.  ( c o n t i nu e d )

S c h o o l
Number

Gr ade L e v e l and Sex
2nd

M
Gr a d e

F
3 r d

M
Gr ade

F
4 t h  Gr ade  

M F
5 t h

M
Gr ade

F
6 t h

M
Gr ade

F

77 Z 1 0 2 0 n£ 1 1 1 1 1 1i
2 8 a 0 1 0 1 0 1 0 1 0 i
29 0 1 0 1 0 7z 0 nz 1 i
30 0 3 0 7z O

Z 0 1 l 1 i
31 - - - - - - - - - -

v n 0 7 0 n
Z 0 n 1 l 1 i

33 a 0 7 0 n
Z 0 ~r n l Z i

7 n•J ~T 0 ■j o 0 o 1 1 l 7 0
3 5 0 1 0 n 0 1 1 0 1 0
36 0 0 0 ■j 0 7i. 0 n

z 1 n

37 0 4 0 o 0 3 0 1 n

38 0 7 0 0* 1 z 1 n
z

n
Z l

39 0 n 0 7 1 i n
Z o 0 7z

40 0 l 0 1 0 i 0 0 1
41 0 9 0 ■7z 1 i l 1 7z o
42 0 0z 0 Z 0 2 l 1 0 1

Total 2 93 5 0  T 
u  •_« 11

— C/ J 26 61 43 48
(7.) ( 2) (98) ( 6) (94) (13; (87) (30) (70) (47) (53

D i s t r i c t  Totals: f */ft

Hale 87 19.5
Female 360 80. 5
Total 447 10 0. 0

a - - I n c h c a t e s  school wi th s i zab l e  Indian student  populat ion.
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VAR I ABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Numbers

Abbrevi ated 
V a r ia b le  Name 

Code
Vari  able  

D escr ip t io n
V a r ia b le  Coding 

D e s c r ip t io n

Personal and Academic Character i s t i e s
(CARD NO. 1)

1-4 SID Study ID Number Enter number

5-6 SCODE School Code Enter number

7-12 ID Student  ID Number Enter number

13-16 GRID Grid Number Enter number

17 SPED Special  Educat ion Code See Coding Suppl. 1

18-19 LEVEL Grade L e v e l , 1983-84 Enter number

20 SEX S t u d e n t ’ s Sex Enter 0=Ma1e 
1=Female

21 RESID Stu dent 's  Residence Enter 0=Urban/Reno-  
Sparks area 

l=Colony  
2=Rura l /County  
3=Reservat ion

oo
i . TELE S tudent 's  Phone Listed Enter 0=no 

l = yes

23-28 BDATE Stu d en t 's  B i r t h d a t e Enter number (MMDDYY)

29 BIRTH S tud e n t 's  B i r t h p la c e Enter 0=Reno/Spar ks 
l=Schurz,  NV 
6=0u ts ide the 

U.S.  
7=Elsewhere in 

Nevada 
8=0ut of S ta te  
9=N/A

30 PREATT Previ ous W.C.S.D.  
Attendance

Enter 0=no 
1 =yes 
9=N/A
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VAR I ABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Numbers

Abbrevi ated 
Va r ia b le  Name 

Code
Vari  able  

Descri ot i on
V a r ia b le  Coding 

D esc r ip t io n

31 REG Racial  Ethnic Group Enter 0=N/A
1 = Ind i an
2 = Asi an 
3=Black  
4=Wh i t e 
5=Hi spanlc

-r ~7u -J O LASTSC Last School Attended Enter  School Number 
00=0ut si de 

W. C. S . D.
9 9 = N /  A

34 FATHER Is Father Living? Enter  0=no 
l = yes

35 FASTA F a t h e r 's  Status Enter 0=Natural  
l=Step  
2=Guard i an 
9 = N / A

36-37 FAOC F a t h e r 's  Occupation See Coding Suppl.  2

38 FAEMLO F a t h e r ' 5  Employer 
Located Outside  
Commuter Area

Enter  0=no 
1 =yes 
9 = N /  A

39 MOTHER Is Mother L iv ing? Enter  0=no 
l = yes

40 MOSTA Mother 's  Status Enter  0=Natural  
l=Step  
2=Guard i an 
9 = N / A

41-42 MOOC Mother 's  Occupation See Coding Suppl . 2

43 MOEMLQ Mother ' s Employer 
Located Outside  
Commuter Area

Enter 0=no 
l=yes 
9 = N /  A
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; VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Column
Numbers

Abbrevi ated  
V a r i a b le  Name 

Code
Vari  able  

D es cr ip t io n
V a r ia b le  Coding 

D esc r ip t io n

44 PABSENT Number o-f Parents  
Absent

Enter 0=Both Present  
l= Father  Absent 
2=Mother Absent 
3=Both Absent

45 EMPLOY Number of Parents  
Employed

Enter  0=Both
l=Father Only 
2=Mother Only 
3=Nei ther

46 EMERPER Emergency Contact  
Person L is ted

Enter  0=no 
l = yes

47 EMERTEL Emergency Contact  
Telephone L is ted

Enter  0=no 
1 = yes

48-49 TTRAN84 Number of T ransfers  
Since S t a r t in g  
W.C.S.D. Schools

Enter  number

50 TRANSB4 Number of Transfers  
During 1983-84

Enter number

51-52 M0DIST84 Number of Continuous 
Months With D i s t r i c t  
(1983-84)

Enter number

53 RETAIN84 Was Student Retained?  
(1982-83)

Enter  0=no 
1 =yes

54 TRET AIN84 Number of Times 
Retained (1983-84 )

Enter  number

55 FABIRTH F a t h e r ' s  B i r t h p la c e Use B i r t h  Codes 
used fo r  students

56 MOBIRTH Mother 's  B i r t h p la c e Use B i r t h  Codes 
used fo r  students

57-60 AR84 A r i th m e t ic  Grade 
(83-84 )

See Coding Suppl . 3
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Numbers

Abbrevi ated 
V a r i a b le  Name 

Code
V a r ia b le  

Descri  o t i  on
V a r ia b le  Coding 

Descri  pt ion

61-64 HW84 Handwr it ing Grade 
(83 -84)

See Coding Suppl . w>

65-6S LA84 Language Grade (83 -84 ) See Coding Suppl. 7
o

69-72 RE34 Reading Grade (83-84) See Coding Suppl . 7

73-76 SH84 Sc ien c e /H e a l th  Grade 
(83-84 )

See Coding Suppl. 3

77-90 S0C84 Social  Studies Grade 
(83 -84)

See Codi ng Suppl . 3

81-84 SPS4 S p e l l in g  Grade (83-B4) See Codi ng Suppl . 3

85-88 ARTB4 Art  Grade (83-84 ) See Coding Suppl . 7

89-92 MUS34 Music Grade (83 -84 ) See Coding Suppl. 3

93-96 CZ84 C i t i z e n s h i p  Grade 
(83 -84)

See Coding Suppl . ••>

97-101 DP84 Number of Days Present  
(83 -84)

Enter  number

102-105 DA84 Number of Days Absent 
(83 -84 )

Enter  number

106-110 DNE84 Number of Days Not 
En ro l led  (83 -84)

Enter  number

111 TRANS83 Number of Transfers  
During 1982-83

Enter  number

112-113 MOD IST83 Number of Continuous 
Months With D i s t r i c t  
(82 -83)

Enter  number

114 RET AIN83 Was Student Retained?  
(81 -82)

Enter 0=no 
l=ye5
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VAR I ABLE/CATEGORY CONTENT AND CODING SYSTEM

Col Limn 
Numbers

Abbrevi ated 
Va r ia b le  Name 

Code
V a r ia b le  

D escr io t io n
V a r ia b le  Coding 

D escr io t io n

115 TRETN83 Number of Times 
Retained (82-83)

Enter  number

116-119 AR83 A r i th m et ic  Grade 
(82-83)

See Coding Suppl . 3

120-123 HWB3 Handwrit ing Grade 
(82-83)

See Coding Suppl. 7

124-127 LA83 Language Grade (82-83) See Coding Suppl. 0

128-131 RE83 Reading Grade (32-83) See Coding Suppl . r

132-135 SH83 Sc ience /Hea lth  Grade 
(82-83)

See Coding Suppl . 3

136-139 S0C83 Social  Studies Grade 
(82-83)

See Coding Suppl. j

140-143 SF'33 S p e l l in g  Grade (82-83) See Coding Suppl. 7

144-147 ART83 Art Grade (82-33) See Coding Suppl .

148-151 MUSS3 Music Grade (82-33) See Coding Suppl. •j

152-155 CZ33 Ci t i  zenshi p Grade 
(82 -83)

See Coding Suppl. 7

156-160 DF'e.3 Number of Days Present  
(82-83)

Enter  Number

161-164 DAB3 Number of Days Absent 
(82-83)

Enter  Number

165-169 DNE83 Number of Days Not 
Enro l led  (82-83)

Enter Number

170 TFORM Test Form See Coding Suppl. 4

171-172 SKLSR Reading Word Study 
S k i l l s  Score

Enter  number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Column
Numbers

Abbrevi ated 
V a r ia b le  Name 

Code
Vari  able  

Descri p t i  on
V a r ia b le  Coding 

Descr i ot i on

173-174 W0RDR Reading Word Study 
Score

Enter number

175-176 READR Reading Comprehension 
Score

Enter number

177-17B RER Reading Score Enter number

179-181 READTR Reading Test Total  
Score

Enter number

182-183 VDCR Vocabulary Knowledge 
Score

Enter number

184-185 LI3TR Li s ten i  ng
Comprehension Score

Enter number

186-188 AUDITR Audi tory Test Total  
Score

Enter number

189-190 SPELLR Sp e l l in g  Score Enter number

191-192 LANGR Language Knowledge 
Score

Enter number

193-194 LASF'TR Language and S p e l l in g  
Total Score

Enter number

195-196 MATHR Math Concepts Score Enter number

197-198 C0MPR Math Computation 
Knowledge Score

Enter number

199-200 AF'PLR Math A p p l ica t io n s  
Score

Enter number

201-203 MATHTR Math Test Total  Score Enter number

204-205 SOCSR Social  Science Score Enter number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Numbers

Abbrevi ated  
V a r ia b le  Name 

Code
Vari  abl e 

D esc r io t io n
V a r i a b l e  Coding 

D esc r ip t io n

206-207 SCIR Science Knowledge 
Score

Enter  number

208-210 TDTLER Total  B a t te r y  Score Enter  number

211 F0RM506 Is There a 506 Form 
on Student?

Enter  0=no 
1 =yes

212 WH0NA Who is  Na t ive  
Ameri can?

See Coding Suppl.  5

 ̂i -—a 15 NATION What is  S tu d e n t ' s 
N a t i o n a l i t y  or T r ib a l  
A f f i l i a t i o n ?

See Coding Suppl .  6

216 NATSTA What i s  Student 's  
Nat iona l  or T r ib a l  
Status?

See Coding Suppl.  7

217 GIFT P a r t i c i p a t i o n  in the 
G i f t e d  Student Program

Enter 0=no 
1 = y e 5

216 PRESCH Preschool Attendance Enter 0=no 
1 =yes

219 TYSCH Type of Preschool Enter 0=N/ A
l=Reno Colony 

Head s t a r t  
2=Pyramid Late 
3=0ther  
4 = B o t h 1 ?< 2

220 YRF'RE Number of Years in 
Preschool

Enter number

n  n  < _ ' i n 7  
£ u 1 i- i- TEACHB4 Teacher fo r  1983-84 Enter  Teacher Number

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



635

VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Col umn 
Numbers

Abbrevi ated 
V a r ia b l e  Name 

Code
Vari  able  

D escr ip t io n
V a r ia b le  Coding 

D escr ip t io n

224 MEAL P a r t i c i p a t i o n  in the  
Federal  Lunch Program

Enter 0=Not in 
Program 

l=Free  Lunch 
2=Reduced Fare  

Lunch

225 THELD Tota l  Number of 
Retent ions in W.C.S.D.

Enter number

226 SAT Tool: SAT Test  in 1984 Enter  0=no 
l = yes

227 MOVE Moved Out of School 
D i s t r i c t  P r i o r  to 
Test in 19S4

Enter 0=no 
1 = y e s

228 DATA Types of Data 
A v a i la b le  on Student

See Coding Suppl.  7

229 ESL Does Student  
P a r t i c i p a t e  in 
the ESL Program?

Enter 0=no 
l = yes

230-232 AGE Student ' s Age in 
Months at Time of Test

Enter  number

Centex tu a l /S ch o o l  C h a r a c t e r i s t i c s
(CARD NO. 2)

1-2 SCHOOL School Code Enter number

3-6 SCHEN School Enrol lment  
(May)

Enter number

7-10 DATELIB Date of L ib r a r y  
In ventory

Enter number (MMYY)

11-15 BKS83 Number of Books 
In v en to r ie d  in 1933

Enter number
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VAR I ABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Numbers

Abbrevi ated  
V a r iab le  Name 

Code
Vari abl e 

Descr i o t i  on
V a r ia b le  Coding 

D escr ip t io n

16-18 BKSLOST Number of Books Lost 
or Missing in 1983-84

Enter number

19-22 BKSDIS Number of Books 
Discarded in 1983-84

Enter number

jL -j  J.G BKSADD Number of Books Added 
in 1983-84

Enter number

27-31 BOOKS Total  number of Books 
in C o l le c t io n  at 6 /84

Enter number

t  n  -? *7 ENCYCS3 Total  Number of 
Encyclopedia Sets in 
1983

Enter number

34-35 ENCYC34 Tota l  Number of 
Encyclopedia Sets in 
1984

En te r number

36-37 ENCYCL1 Number of Encyclopedia  
Sets in the L ib ra ry

Enter number

o 8 — o 9 ENCYCCL Number of Encyclopedia  
Sets in Classrooms

Enter number

40-41 ENCYCMI Number of Encyclopedia  
Sets Missing Volumes

Enter number

42-45 FILMS Number of F i lm s t r i p s Enter number

46-49 AUDTAF'E Number of Audio Tapes Enter number

50-53 AUDREC Number of Audio 
Recordi ngs

Enter number

54-56 VIDT APE Number of Video Tapes Enter number

57-59 SOFTWARE Number of Software  
Programs

Enter number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

637

Column 
Numbers

Abbr eviated  
V a r ia b le  Name 

Code
Vari  able  

Descri o t i  on
V a r ia b le  Coding 

Descr i p t i on

6 0 -  6 3 MICRO Number of Microforms Enter number

64-67 FICHE Number of M ic ro f ic h e Enter number

68-72 SLIDE Number of S l ides Enter number

73-76 TRSPAR Number of 
Transparenci  es

Enter number

77-80 KITS Number of
I n s t r u c t i o n a l  K i ts

Enter number

81-82 LOOPS Number of Fi lm Loops Enter number

83-84 GLOBE Number of Globes Enter number

85-86 MODEL Number of Models Enter number

87-91 AV Total  A.V. M a t e r i a l s Enter number

92-93 MAG Number of Magazine 
Subscr i pt i ons

Enter number

94-95 NEWS Number of Newspaper 
Subscr i p t i  ons

Enter number

96 CERTLIB Number of C e r t i f i e d  
Li brar  i ans

Enter number

97 LIBAST Number of L ib r a ry  
Assistan ts

Enter number

98-99 STUAID Average Number of 
Student L ib r a r y  Aides 
Per Day

Enter number

100 AIDES Number of Paid Aides Enter number

101-103 OPENB Number of Minutes 
L ib ra ry  is  Open 
Before School

Enter number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Number s

Abbreviated  
V a r ia b le  Name 

Code
V ar ia b le  

Descri ot i on
V a r ia b l e  Coding 

Descr i o t  i on

104-105 OF'ENL Number o-f Minutes  
L ib r a r y  is  Open 
During Lunch

Enter number

1 OS-108 OPENA Number of Minutes  
L ib r a r y  is  Open 
A f t e r  School

Enter number

109-112 C1RCUL Weekly Average 
C i r c u l a t i o n

Enter number

113-116 STUUSE Weekly Average Student  
Use

Enter number

117-119 STUK Number of Students 
Kindergarten

i n Enter number

120-122 STU1 Number of Students 
F i r s t  Grade

i n Enter number

123-124 STU2 Number of Students 
Second Grade

i n Enter number

125-127 STU3 Number of Students  
Third Grade

i n Enter number

128-129 STU4 Number of Students 
Fourth Grade

i n Enter number

130-131 STU5 Number of Students  
F i f t h  Grade

i n Enter number

132-133 STU6 Number of Students  
Six th  Grade

i n Enter number

134-136 STUT0T Total  Number of 
Students

Enter number

137-140 TEACHK Number of Kindergarten  
Teachers

Enter number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Number s

Abbrevi ated 
V a r i a b le  Name 

Code
V a r ia b le  

Descr iD t  i on
V a r ia b le  Coding 

Descr i p t i on

141-144 TEACH1 Number o-f F i r s t  Grade 
Teachers

Enter number

145-148 TEACH2 Number o-f Second Grade 
Teachers

Enter number

149-152 TEACH3 Number of Third Grade 
Teacher s

Enter number

153-156 TEACH4 Number of Fourth Grade 
Teachers

Enter number

157-160 TEACH5 Number of F i f t h  Grade 
Teachers

Enter number

161-164 TEACH6 Number of S ix th  Grade 
Teacher s

Enter number

165-169 TEACHTO Total  Number of 
T eachers

Enter number

170-172 ASST K Number of K indergarten  
A id e s /A s s is ta n ts

Enter number

173-175 ASST 1 Number of F i r s t  Grade 
Ai des/Assi  s ta n ts

Enter number

176-178 ASST2 Number of Second Grade 
A id e s /A s s is ta n ts

Enter number

179-181 ASST3 Number of Third Grade 
Ai des/Assi  stants

Enter number

182-184 ASST4 Number of Fourth Grade 
Ai des/Assi  stants

Enter number

185-187 ASST5 Number of F i f t h  Grade 
Ai des/Assi  stants

Enter number

188-190 ASST 6 Number of S ix th  Grade 
A id es /A s s is ta n ts

Enter number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Column 
Numbers

Abbreviated  
V a r ia b le  Name 

Code
Vari able  

Descr i ot i on
V a r ia b l e  Coding 

D escr ip t io n

191-194 ASSTT0T Total  Number of 
Ai des/Assi  s tan ts

Enter number

195-196 SEK Number of Special  
Educat ion Students,  
Kindergar ten

Enter number

197-193 SE1 Number of Special  
Educat ion Students,  
F i r s t  Grade

Enter number

199-200 SE2 Number of Special  
Educat ion Students ,  
Second Grade

Enter number

2 0 1 - 2 0 2 SE3 Number of Special  
Educat ion Students,  
Third Grade

Enter number

203-204 SE4 Number of Special  
Educat ion Students,  
Fourth Grade

Enter number

205-206 SE5 Number of Special  
Educat ion Students,  
F i f t h  Grade

Enter number

207-208 SE6 Number of Special  
Educat ion Students,  
Six th  Grade

Enter number

209-21 1 SET0T Tota l  Number of 
Special  Educat ion  
Students

Enter number

212-216 SETEACH Tota l  Number of 
Special  Educat ion  
Teachers

Enter number

217-218 ESLSTUK Number of ESL 
Students,  K indergar ten

Enter number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Abbrevi ated
Column V a r iab le  Name V ar iab le  V a r ia b le  Coding
Numbers________ Code_________ Descr i p t i  on_________________ Descr ip t io n

219-220 ESLST01 Number of ESL 
Students, F i r s t  Grade

Enter number

n  •-> 1 _  n  n  n
4- X- 1  i .  L . X- ESLSTU2 Number ot ESL 

Students, Second Grade
Enter number

223-224 ESLSTU3 Number of ESL 
Students, Third Grade

Enter number

225-226 ESLSTU4 Number of ESL 
Students,  Fourth Grade

Enter number

227-228 ESLSTU5 Number of ESL 
Students,  F i f t h  Grade

Enter number

229-230 ESLSTU6 Number of ESL 
Students,  S ix th  Grade

Enter number

231-232 TOTESL Total  Number of ESL 
Students

Enter number

233-236 ESLTEACH Total  Number of ESL 
Teachers

Enter number

237-240 RESTEACH Number of L i b r a r y /  
Resource Teachers

Enter niiiiu e r

241-244 FEDS Number of Federal  
Employees

E n l e t number

245-248 COUNSEL Number of Counselors Enter n u m b e r

249-253 STAFF Total  S ta f f Enter number

254-255 SCHAGE Age of School in 1984 Enter n umber

256-257 I MF'ROV Number of Improvements Enter number

252-259 ROOMS Total  Number of 
Cl assrooms

Enter number
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VARIABLE/CATEGORY CONTENT AND CODING SYSTEM

Abbreviated
Column 
Numbers

V a r i a b l e  Name 
Code

Vari  able 
D escr ip t io n

V a r ia b le  Coding 
Descrip t io n

260-267 SOFT Total  Square Footage Enter number

263-273 ACRE S i t e  Acreage Size Enter number

274-281 COST Total  Cost o-f School 
Construct ion

Enter number
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COMPUTED VARIABLES

Abbrevi ated  
V a r ia b le  
Name Code

Vari  able  
D e s c r io t ic n

Computati on 
Descr i pt i or,

PERLOST Percentage of books lo s t (BKSL0ST/BKSB3)*100

PERDIS Percentage of books 
discarded

( BKSDIS/ BKSS3)*100

PERADD Percentage of books added (BKSADD/BKS83)*100

SCHSES School 's  average median 
f a m i ly  income

COMPUTE SCHSES = -1
IF (SCHOOL EQ I ] )  SCHSES = __

ZSKL8 Standard ized Word Study 
S k i l l s  Score

COMPUTE ZSKLS = -1 
IF ( TF0RM EQ [ 1) ZSKLS = 

(SKLSR -  [ mean ] ) / [ SD]

ZWORD Standard ized Reading 
Word Study Score

COMPUTE ZWORD = -1 
IF (TF0RM EQ [ j )  ZWORD = 

( W0RDR -  [mean!) /ESDI

ZREAD Standardized Reading 
Comprehension Score

COMPUTE ZREAD = -1 
IF (TF0RM EQ [ ])  ZREAD = 

(READR - [ mean 1 ) / [ SD]

ZRE Standard ized Reading 
Score

COMPUTE ZRE = -1 
IF ( TF0RM EQ [ 3) ZRE = 

(RER -  [mean 1 ) / [SD]

ZREADT Standard ized Reading 
Test Total  Score

COMPUTE ZREADT = - 1  

IF (TFORM EQ [ ] )  ZREADT = 
(READTR -  [m ean]) / [SD]

ZVOC Standard ized Vocabulary  
knowledge Score

COMPUTE ZVOC = -1 
IF (TFORM EQ [ ] )  ZVOC = 

( VOCR -  [mean] ) / [ 3 D ]

ZLIST Standardized  L is ten in g  
Comprehension Score

COMPUTE ZLIST = -1 
IF (TFORM EQ [ ] )  ZLIST = 

(LISTR -  [ mean ] ) / [ SD]
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COMMUTED VARIABLES

Abbrevi ated 
Var i able  
Name Cods

Var i ab 1 e 
D es cr ip t io n

Computati on 
Descr i p t ion

ZAUDIT Standard ized Auditory  
Test Total  Score

COMPUTE ZAUDIT = -1 
IF (TFORM EQ [ 1) ZAUDIT = 

(AUDITR -  [mean ] ) /ESDI

ZSF'ELL Standard ized S p e l l in g  
Score

COMPUTE ZSF'ELL = -1 
IF (TFORM EQ [ 3) ZSF'ELL = 

(SF'ELLR -  [ mean 3) /  [ SD3

ZLANG Standard ized Language 
Knowledge Score

COMPUTE ZLANG = -1 
IF (TFORM EQ [ 1) ZLANG = 

( LANGR -  [ mean3 ) / [ SD1

ZLASPT Standardized  Language 
and S p e l l in g  Total  Score

COMPUTE ZLASPT = -1 
IF (TFORM EQ [ 3) ZLASPT = 

( LASF'TR -  [mean]) /[SD3

ZMATH Math Concepts Score COMPUTE ZMATH = -1 
IF (TFORM EQ [ 1) ZMATH = 

(MATHR -  [m ean]) / [SD]

ZCOMP Math Comprehension Score COMPUTE ZCOMP = -1 
IF (TFORM EQ C 3) ZCOMP = 

(COMPR -  [mean!)/CSD3

ZAF'PL Math A p p l ic a t io n s  Score COMPUTE ZAPF'L = -1 
IF (TFORM EQ [ 1) ZAPF'L = 

(AF'F'LR -  [mean ]) /ESDI

ZCOAF' Math Comprehension and 
A p p l ic a t io n s  Score

COMPUTE ZCOAF' = -1 
IF (TFORM EQ [ 3) ZCOAF' = 

(COAPR -  [mean 3 ) / [SD]

ZMATHT Math Test Total  Score COMPUTE ZMATHT = -1 
IF (TFORM EQ [ 3) ZMATHT = 

( MATHTR -  Imean3) / [ SD3

ZENV Environment Score COMPUTE ZENV = -1 
IF (TFORM EQ [ 3) ZENV = 

( ENVR -  [m ean!) / [ SD3
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COMPUTED VARIABLES

Abbrevi ated
V a r ia b le  V a r ia b le
Name Cade D escr ip t io n

Computati on 
Descr ip t ion

ZSCI Science Knowledge Score COMPUTE ZSCI = -1 
IF (TFORM EQ C ] )  ZSCI 

(SCIR -  [mean]) /ESDI

ZSOCS Social  Science Score COMPUTE ZSOCS = -1 
IF (TFORM EQ [ ])  ZSOCS 

( 30CSR -  [mean]) / '[SDl

ZSCIENCE Science Knowledge Score COMPUTE ZSCIENCE = -1 
IF (ZSCI ME-1) ZSCIENCE = ZSCI 
IF (ZENV NE-1) ZSCIENCE = ZENV

GAR34 Standard Ar i t hm et ic
Grade Point  in 1984

COMPUTE: GA84 = - 1

IF (AR EQ 8 . 0 0 ) GARS4 = 4. 00
IF (AR EQ 7.60 ) GAR84 = 3. 40
IF (AR EQ 7.40) GAR84 = 3. 60
IF (AR EQ 7. 00) GAR84 = 2 . 0 0

IF (AR EQ 6.60) GARS4 = 1. 40
IF (AR EQ 6.40) GAR84 = 0 . 60
IF (AR EQ 6 . 0 0 ) GARS 4 0 . 0 0

IF (AR LT 5. 00) GARS4 = ARS4
IF (AR EQ 5.00) GARS4 - 1

GLA84 Standard Language
Grade Point  in 1984

See above

GRE84 Standard Reading Grade
Point  in 1984

See above

GSH84 Standard Sc ience /Heal th
Grade Point  in 1984

See above

GS0C84 Standard Social  Studies
Grade Point  in 1984

See above

GSF'84 Standard Sp e l l in g  Grade
Point  in 1984

See above

GCZ84 Standard C i t i z e n s h ip
Grade Point  in 1984

See above
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COMPUTED VARIABLES

Abbrevi ated 
V a r ia b le  
Name Code

Var i ab 1 e 
D e s c r ic t io n

Comput at i on 
Descri  d t i on

GAR83 Standard A r i th m et ic  
Grade Point  in 1984

See above

GLA83 Standard Language 
Grade Point  in 1983

See above

GRE83 Standard Reading Grade 
F'Gint in 1983

See above

GSH83 Standard Sc ience /H ea l th  
Grade Point  in 1983

See above

GS0CB3 Standard Social  Studies  
Grade Point  in 1933

See above

GBP83 Standard S p e l l in g  Grade 
Point  in 1983

See above

GCZ83 Standard C i t i z e n s h ip  
Grade Point  in 1983

See above

GPA84 Grade Point  Average 
fo r  1933-84

COMPUTE GPA84 = 
GLA84 + GRES 4 
GS0C84);5

( GAR84 +
+ GSH84 +

GPA83 Grade Point  Average 
for  1982-83

COMPUTE GPA83 = 
GLAB3 + GRE83 
GS0C83) /5

( GAR83 +
+ S S H B 3 +

AGFA Average Grade Point  
Average

COMPUTE AGFA = 
GLA84 + SRE84 
GS0C84 + GARS 
GREB3 + GSH83

( GARS4 +
+ GSH84 =

3 + GLA83 +
+ GSDCB3)/10

TRANS Did student  change 
schools or t r a n s f e r  
between the 1982-83  
and 1983-84 school years?

COMPUTE TRANS = 
IF ( (LASTSC -  S 

TRANS = 1

0

CODE) = 0)

STUSES Student '  median fami ly  
income lev e l

COMPUTE STUSES = -1
IF (GRID EQ L 1) STUSES = L 1
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COMPUTED VARIABLES

Abbrevi ated 
Vari  able  
Name Code___

Vari  able  
D es cr ip t io n

Coinput at i on 
D escr ip t io n

XIMPROV

XROOMS

XSQFT

Number of improvements 
per student

Number or classrooms 
per student

Square -footage per 
student

COMPUTE XIMPROV = IMPROV/SCHEN

COMPUTE XROOMS = ROOMS/SCHEN

COMPUTE XSQFT = SGFT/SCHEN

XACRE S i t e  acreage s ize  per
student

COMPUTE XACRE = ACRE/SCHEN

XCOST Cost o-f school
const ruc t ion  per student

COMPUTE XCOST = COST/SCHEN

XF'ERLOB Percentage of books
lo s t  per student

XF'ERDIS Percentage of books
discarded per student

XPERADD Percentage of books
added per student

XOPENB Number of minutes
l i b r a r y  is  open before  
school per student

XOF'ENL Number of minutes
l i b r a r y  is  open during  
lunch per student

XOPENA Number of minutes
l i b r a r y  is  open a f t e r  
school per student

XBKS83 Number of books
in v e n to r ie d  in 1983 
per student

COMPUTE XF'ERLOS = PERLQST/SCHEN

COMPUTE XPERDIS = PERDIS/SCHEN

COMPUTE XPERADD = PERADD/SCHEN

COMPUTE XOPENB = OPENB/SCHEN

COMPUTE XOF'ENL - OPENL/SCHEN

COMPUTE XOPENA = OPENA/SCHEN

COMPUTE XBKS83/SCHEN
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COMPUTED VARIABLES

Abbrev iated  
Vari  able  
Name Code

Vari ab le  
D esc r ip t io n

Computati on 
Descr i ot i on

XBKSLQS Number of books lo s t  
in 1983 — B4 per student

COMPUTE XBKSLOS = BKSLOST/SCHEN

XBKSDIS Number of books discarded  
in 1983-64 per student

COMPUTE XBKSDIS = BKSDIS/SCHEN

XBKSADD Number of books added in 
1983-84 per student

COMPUTE XBKSADD = BKSADD/SCHEN

XENCYB3 Number of encyclopedia  
sets in 1983 per student

COMPUTE XENCY83 = ENCYC83/SCHEN

XENCY84 Number of encyclopedia  
sets in 1984 per student

COMPUTE XENCYB4 = ENCYC34/SCHEN

XENCYL1 Number of encyclopedia  
sets in the l i b r a r y  per 
student

COMPUTE XENCYLI = ENCYCLI/SCHEN

XENCYCL Number of encyclopedia  
sets in classrooms per 
student

COMPUTE XENCYCL = ENCYCCL/SCHEM

XBOOKS Number of books in 
c o l l e c t i o n  at 6 /34  
per student

COMPUTE XBOOKS = BOOKS/SCHEN

XENCYMI Number of encyclopedia  
sets missing volumes 
per student

COMPUTE XENCYMI = ENCYCMI/SCHEN

XFILMS Number of f i l m s t r i p s  
per student

COMPUTE XFILMS = FILMS/SCHEN

XAUDTAP Number of audio tapes 
per student

COMPUTE XAUDTAP = AUDTAPE/SCHEN

XAUDREC Number of audio 
record ings  per student

COMPUTE XAUDREC = AUDREC/SCHEN

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



649

COMPUTED VARIABLES

Abbrevi ated 
V a r i a b le  
Name Code

V a r ia b le  
Descr i ot i on

Computation 
Descri  pt i on

XVIDTAP Number o-f video tapes  
per student

COMPUTE XVIDTAP = VIDTAPE/SCHEN

XSQFT Number o-f software  
programs per student

COMPUTE XSOFT = SOFTWARE/SCHEN

XMICRO Number of microforms 
per student

COMPUTE XMICRO = MICRO/SCHEN

X FI CHE Number of microf iche  
per student

COMPUTE XFI CHE = FICKE/SCHEN

XSLIDE Number of s l id e s  
per student

COMPUTE XSLIDE = SLIDE/SCHEN

XTRSPAR Number of t ransparenc ie s  
per student

COMPUTE XTRSPAR = TRSPAR/SCHEN

X K ITS Number of i n s t r u c t i o n a l  
k i t s  per student

COMPUTE XKITS = KITS/SCHEN

XLQOPS Number of f i l m  loops 
per student

COMPUTE XLOOPS = LOOPS/SCHEN

XGLOBE Number of globes 
per student

COMPUTE XGLOBE = GLGBE/SCHEN

XMODEL Number of models 
per student

COMPUTE XMODEL = M0DEL/5CHEN

XAV Total  A.V. m a te r ia ls  
per student

COMPUTE XAV = AV/SCHEN

XMAG Number of magazine 
su b sc r ip t io ns  per student

COMPUTE XMAG = MAG/SCHEM

XNEWS Number of newspaper 
su b s cr ip t io n s  per student

COMPUTE XNEWS = NEWS/SCHEN

XCRTLIB Number of c e r t i f i e d  
l i b r a r i a n s  per student

COMPUTE XCRTLIB = CERTLIB/SCHEN
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COMPUTED VARIABLES

Abbrevi ated 
Var i able  
Name Code

Vari  abl e 
Descr ip t io n

Computati on 
D escr ip t io n

XLIBAST Number o-f l i b r a r y
a s s is t a n t s  per student

XSTUAID Average number o-f student
l i b r a r y  aides per day 
per student

XAIDES Number of paid aides
per student

XCIRCUL Weekly average
c i r c u l a t i o n  per student

XSTUUSE Weekly average student
use per student

X RAT I OK S tudent - teacher  r a t i o  in
k inderg arten

XRATI01 S tu dent - teacher  r a t i o  in
f i r s t  grade

XRATI02 S tudent - teacher  r a t i o  in
second grade

XRATI03 S tudent - teacher  r a t i o  in
t h i r d  grade

XRATI04 S tudent - teacher  r a t i o  in
fo u r th  grade

XRATI05 S tudent - teacher  r a t i o  in
f i f t h  grade

XRATI06 S tudent - teacher r a t i o  in
s ix th  grade

XRATIOT Overal l  s tudent - teacher
r a t i o

COMPUTE XLIBAST = LIBAST/SCHEN

COMPUTE XSTUAID = STUAID/SCHEN

COMPUTE XAIDES = AIDES/SCHEN

COMPUTE XCIRCUL = CIRCUL/SCHEN

COMPUTE XSTUUSE = STUUSE/SCHEN

COMPUTE XRATIQK = TEACHK/STUK

COMPUTE XRATI01 = TEACH1/STU1

COMPUTE XRATI02 = TEACH2/STU2

COMPUTE XRATI03 = TEACH3/STU3

COMPUTE XRATI04 = TEACH4/STU4

COMPUTE XRATI05 = TEACH5/STU5

COMPUTE XRATI06 = TEACH6 /STU6

COMPUTE XRATIOT = 
TEACHTO/STUTOT
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COMPUTED VARIABLES

Abbrevi ated  
Vari  able  
Name Code

Vari able  
Descr ip t io n

Computation 
Descri  pt i on

XRATSE S tudent - teacher  r a t i o
fo r  spec ia l  educat ion  
students

COMPUTE XRATSE = SETEACH/SETOT

XRATESL S tudent - teacher  r a t i o  
fo r  ESL students

COMPUTE XRATESL = 
ESLTEACH/TOTESL

XHELPK

XHELF'K

XHELP1

XHELP2

XHELP3

XHELP4

XHELP5

XHELP6

XHELPT

Ratio  of a id es /  
a s s is t a n t s  to students  
in k indergar ten

Rat io of a id e s /  
as s is ta n ts  to students  
in kindergarten

Rat io of a id e s /  
as s is ta n ts  to students  
in f i r s t  grade

Rat io of a ides /  
as s is ta n ts  to students  
in second grade

Rati o of a id es /  
as s is ta n ts  to students  
in t h i r d  grade

Rat io  of a id e s /  
as s is ta n ts  to students  
in fo u r th  grade

Ratio of a id e s /  
a s s is ta n ts  to students  
in f i f t h  grade

Ratio of a id e s /  
a s s is ta n ts  to students  
in s ix th  grade

Overal l  r a t i o  of a id e s /  
as s is ta n ts  to students

COMPUTE XHELPK = ASSTK/STUK

COMPUTE XHELPK = ASSTK/STUK

COMPUTE XHELP1 = ASST1/STU1

COMPUTE XHELP2 = ASST2/STU2

COMPUTE XHELP3 = ASST3/3TU3

COMPUTE XHELP4 = ASST4/STU4

COMPUTE XHELF'5 = ASST5/STU5

COMPUTE XHELF' 6  = ASST6 /STU6

COMPUTE XHELPT = ASSTTOT/ STUTOT
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COMPUTED VARIABLES

Abbrevi ated 
Vari  abl e 
Name Code

Vari  able  
D e s c r ip t io n

Computati on 
D es c r ip t io n

XSPECK Percentage of special  
educat ion students in 
k in d erg ar te n

COMPUTE XSPECK = SEK/STUK

XSF'EC 1 Percentage of spec ia l  
educat ion students in 
f i r s t  grade

COMPUTE XSF'ECl = SE1/STU1

XSPEC2 Percentage of special  
educat ion students in 
second grade

COMPUTE XSPEC2 = SE2/STU2

XSPEC3 Percentage of special  
educat ion  students in 
t h i r d  grade

COMPUTE XSPEC3 - C C 7 / C T UU  L. / U  I U  w<

XSPEC4 Percentage of special  
educat ion students in 
f o u r t h  grade

COMPUTE XSPEC4 = 3E4/STU4

XSPEC5 Percentage of special  
educat ion students in 
f i f t h  grade

COMPUTE XSPEC5 = SE5/STU5

XSPEC6 Percentage of spec ial  
educat ion students in 
s i x t h  grade

COMPUTE XSPEC6 = SE6 /STU6

XSPECT Overa l l  percentage of 
speci al educat i  on 
students

COMPUTE XSPECT = SETOT/STUTOT

XESLK Percentage of ESL 
students in k in dergar ten

COMPUTE XESLK = ESLSTUK/STUK

XESL1 Percentage of ESL 
students in f i r s t  grade

COMPUTE XESL1 = ESLSTU1 / STU1

XESL2 Percentage of ESL 
students in second grade

COMPUTE XESL2 = ESLSTU2/STU2
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COMPUTED VARIABLES

Abbrevi ated 
Vari  able  
Marne Code

Vari able  
D escr ip t io n

Computati on 
D e s c r ip t i  on

XESL3 Percentage o-f ESL
students in t h i r d  grade

XESL4 Percentage o-f ESL
students in -fourth grade

XESL5 Percentage of ESL
students in f i f t h  grade

XESL6 Percentage of ESL
students in s ix t h  grade

XESLT Overa l l  percentage of
ESL students

COMPUTE XESL3 = ESLSTU3/STU;

COMPUTE XESL4 = ESLSTU4/STU4

COMPUTE XESL5 = ESLSTU5/STU5

COMPUTE XESL6 = ESLSTU6 /STU6

COMPUTE XESLT = TOTESL/STUT0T

XRESOUR Number of l i b r a r y /
resource teachers  
per student

XFEDS Number of fe d e ra l
employees per student

XCQUNS Number of counselors
per student

XSTAFF Total  s t a f f  per student

COLONY P a r t i c ip a t e d  in Colony
Head S t a r t  program

RESER P a r t i c i p a t e d  in
Reserva t ion Head Star t  
program

WTFACTOR Populat ion weight ing
f a c t o r

COMPUTE XRESOUR = 
RESTEACH/SCHEN

COMPUTE XFEDS = FED5/SCHEN

COMPUTE XCOUNS = C0UNSEL/3CHEN

COMPUTE XSTAFF = STAFF/SCHEM

COMPUTE COLONY = 0 
IF (TYSCH = 1) COLONY = 1

COMPUTE RESER = 0 
IF (TYSCH = 2) RESER = 1

COMPUTE WTFACTOR = 1
IF (REG EQ 0) WTFACTOR = 26.4
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RECODED VARIABLES

Abbrevi ated
V a r ia b le  V a r ia b le
Name Code Descr ip t io n

Recoded
Descr ip t io n

OPENB Number of minutes l i b r a r y
is open before  school

OPENL Number of minutes l i b r a r y
i s  open during lunch

OF'ENA Number of minutes l i b r a r y
is  open a f t e r  school

RECODE OPENB (10 = 15)

RECODE OPENL (10 = 15)

RECODE OPENA (10 = 15)

FASTA F a t h e r 's  status RECODE FASTA (0 = 0) ( 1 ,2 ,9 = 1 )  
0 = N a tu ra l ;  1 = Other

MQSTA Mother 's  status RECODE M0STA (0 = 0) (1 ,2 ,9 = 1 )  
0 = N atu ra l ;  1 = Other

BIRTH Student 's  b i r t h p l a c e RECODE BIRTH ( 0 , 1 , 7  = 0) 
( 6 , 8 , 9  = 1)
0 = Nevada; 1 = Elsewhere

FA0C F a t h e r 's  occupation RECODE FA0C (01 THRU = 0 )

(25 = 0) (28 THRU 32 = 0)
(34 THRU 36 = 0) (00 = 1)
(23 THRU 24 = 1)
(26 THRU 27 = 1) (33 = 1)
(37 THRU 38 = 1)
0 = Working;
1 = Not Working

MOOC Mother ' s occupat ion RECODE MOOC (01 THRU 0 )

(25 = 0 ) (28 THRU 32 = 0)
(34 THRU 36 = 0) (00 = 1)
(23 THRU 24 = 1)
(26 THRU 27 = 1) (33 = 1)
(37 THRU 38 = 1)
0 = Working;
1 = Not Work i ng
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RECODED VARIABLES

ftbbrevi ated 
Vari able  
Name Code

V a r ia b le  
Descr i pt i on

Recoded 
Descr i Dt i on

RESID Stu d en t 's  residence RECODE RESID (0 ,1=0)  (2 ,3=1)
0 = Reno-Sparks/

Reno-Sparks Indian  
Colony (urban)

1 = Washoe County/F'yrami d
Lake Indian  
Reservat ion ( r u r a l )

F'ABSENT Number of parents absent RECODE PABSENT (0=0)
(1 ,2 ,3 =1 )
0 = Both Present
1 = One or Both Absent

EMPLOY Number of parents  
employed

RECODE EMPLOY (0,1=0)
(2,3=1)
0 = Both or Father Only

Employed
1 = Nei ther  or Mother Only

Emp1oyed

MEAL P a r t i c i p a t i o n  in the 
f ed era l  lunch program

RECODE MEAL (0=0) (1 ,2=1)
0 = Not in the Lunch

Program
1 = In the Lunch Program

THELD Total  number of 
r e t e n t i o n s  in the 
W.C.S.D.

RECODE THELD (2=1) 
0 = no; 1 = yes

REG Racial  e th n ic  group RECODE REG (1=1)
(2 THRU 5 = 0 )
0 = Non-Indian;  1 = Indian

WHONA Who is  N a t ive  American? RECODE WHONA (4 ,8=0)
( 1 , 2 , 3 , 5 , 6 ,7 = 1 ) ( 0  = - 1 )
0 = Student /Parents
1 = Other

F'RESCH Preschool at tendance RECODE F'RESCH (-1 = 0)
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RECODED VARIABLES

Abbrevi ated
V a r ia b le  V a r ia b le  Recoded
Name Code Descr ip t io n__________________________ Descr i p t i on_____________

YRPRE Number o-f years in RECODE YRPRE (0 = 0) (1 = 1)
preschool  ( 2 , 3 =2 )

0 = Unknown
1 = 1 year
2 = 2 or mQre years
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CODING SUPPLEMENTS

1 Special Education Codes (SPED) Actual District Cedes

0 = Not in prograa BLANK
1 = Mentally Handicapped (Mild) A
2 = Learning Disabled B
3 = Multiple Handicapped E
4 = Eaotionally Handicapped C
5 = Physically Handicapped 5
6 = Deaf 1
7 = Speech Handicapped 7

Hard of Hearing 2
Blind 3
Partially Sighted 4
Hoaebound 6
Mentally Hanoi capped (Severe) 8
Mentally Handicapped (Moderate) 9

Father's Occupation (FAOC)/Mother's Occupation (MOOC)

00 NA (deceased; aissing parent) 20 Gaaing Industry (e.g., aotels)
01 Pyraaid Lake Inter-Tribal Offices (PLITjPLITE) 21 Volunteer Organization
02 Pyraaid Lake Inter-Tribal Departaent or Agency 22 Self Enployed
03 Pyraaid Lake Inter-Tribal High School 23 Hoaeaaker
04 Tribal/Colony Businesses (e.g., saokeshop) 24 Student
05 Reno-Sparks Indian Colony (RSIC) 25 Other
06 Reno-Sparks Indian Colony Departaent or Agency 26 Disabled
07 Bureau of Indian Affairs (BIA) 27 Uneaployed/None Listed
08 Other Federal Departaent or Agency 28 University of Nevada
09 Social Services/Welfare 29 Banking Industry
10 Inter-Tribal Policy Board (Council) 30 Real Estate
11 Other State Departaent or Agency 31 Retail Store
12 City of Reno t o

OL Construction, Pluabing, etc.
13 City of Sparks 33 Retired
14 Any Other Local Sovernaent 34 Washoe Tribe of Calif and Nev
15 Nevada Urban Indians, Inc. (NUI) 35 Power Co./Telephone Co.
16 Headstart or Preschool Prograa 36 Indian Health Servize
17 Washoe County School District (WCSD) 37 Unspecified, Assuaed Hoaeaaker
13 County Office or Agency 38 Unspecified, Assuaed Uneaployed
19 Medical Organization (e.g., hospital)

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



CODING SUPPLEMENTS

3 Class Grade Conversion Chart

Non-Traditional Grades Traditional Grades Traditional Grades

0 = 8,40 Nfl = 5.00
0- = 7.B0 A+ = 4.40 C = 2.00
S+ = 7.40 A = 4.00 C* = 1.B0
S = 7.00 A- = 3.BO D+ = 1.40
S- = 6.B0 B+ = 3.40 D = 1.00
1+ = 6.40 B = 3.00 D- = 0.B0
I = B.00 B- = 2.B0 F+ = 0.40
I- = 5.B0 C+ = 2.40 F = 0.00

4 Test Fora Codes (TFORM)

1 = Differential Aptitude Test, Grade 8
2 = 82 Stanford ftch Test Int 1 For* E
3 = 82 Stanford Ach Test Int 2 For* E
4 = 82 Stanford Ach Test Advanced Fore E
5 = 82 Stanford Ach Test Pria 1 Fors E
6 = 82 Stanford Ach Test Pria 2 Fora E
7 = 82 Stanford Ach Test Pru 3 Fora E

5 Mho Is L is ted  on the Fora 506 as Indian fo r  E l i g i b i l i t y  tUHONA)

0 = NA
1 = Mother
2 = Father
3 = Both Mother and Father
4 = Student theaself
5 = Grandaother
6 = Grandfather
7 = Grandparents
8 = Student and Parent
9 = Other
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CODING SUPPLEMENTS

6 Aterican Indian Na tiona l i ty  (T r iba l)  Codes (NATION)

000 None Given 041 Haricopa-Piaa 080 Naidu
001 Washoe of NV Si CA 042 Kickapoo 081 Klaaath/Paiute
002 Ft. HcDerwitt Paiute 043 Duckwater Shoshone 082 Hidatsa/Washoe
003 Washoe/Paiute 044 Hopi/Paiute 083 Paiute/Apache
004 Haulapi/Pai ute/Havasupai 045 Lovelock Paiute 0B4 Nedwankton Sioux
005 Pyra«id Lake Paiute 046 Blackfoot (NT) 085 Southern Paiute
006 Cherokee of OK 047 Blackfoot (OH 1?1) 086 Shoshone/Naidu
007 Apache/Navajo 048 Sioux/Apache 087 Athabaskin/Alaskan Native
008 Yurok 049 Nodoc 088 Cherokee/Oneida
009 Qglala Sioux 050 Paiute/Navajo 089 Zuni
010 Northern Paiute 051 Acoaa (Pueblo) 090 Delaware/Pawnee
Oil Paiute 052 Ely Shoshone 091 Duck Valley Shoshone/Paiute
012 Hewak 053 Cherokee/Wyandot 092 Piaa
013 Navajo 054 Seainoie/Creek 093 Tule
014 Nez Perce/Paiute 055 Pit River 094 Wintun
015 Cheyenne 056 Yakiaa Confederated 095 Kiowa
016 Choctaw 057 Turtle Nt. Chippewas 096 Cree
017 Western Shoshone/ 058 Acoaa/Shoshone 097 Apache

Te-Hoak Bands 059 Karok 098 Taos (Pueblo)
018 Dakota Sioux 060 Eskiao 099 NA
019 Mono 061 Southern Shoshone/ 100 Taos/Paiute
020 Chippewa-Cree Paiute 101 Rocky Boy Chippewa-Cree
021 Fallon Paiute/'Shoshone 062 Nualaki/Wvlaki 102 Goshute
022 Paiute-Shoshone 063 Cold Lake Chippewa/ 103 Iroquois
023 Tlingit Crow 104 Navajc/Paiute lsa*e as 50?]
024 Blackfeet 064 Ft. Hall Shoshone- 105 Wylike
025 Pai ute/Mono Bannock 106 Paiute/Chippewa-Cree
026 Shoshone 065 Shoshone/6oshute 107 Paiute/Hashoe/Hiwok
027 Shawnee 066 Navajo/Shoshone 108 Cheyenne River [Sioux]
028 Uta 067 Washoe/Salt River 109 Santee Sioux
029 Rosebud Sioux Piaa/Naricopa 110 Cheyenne/Arapaho
030 Cherokee/Winnebago 068 Assiniboine/Sioux 111 Chickasaw
031 Yoaba/Shoshone 069 Nohawk 112 Eastern Cherokee
032 Western Nevada 070 Tigua 113 Concow/Naidu [?]

Shoshone 071 Ute/Wintu 114 Delaware
033 072 Seainole
034 Chuaash 073 Paiute/Sioux
035 Ft. Bidwell Paiute 074 Crow
036 Walker River Paiute 075 Chuchaasi [?]
037 Caaanche/Cherokee 076 Suaait Lake Paiute
038 Cherokee/Choctaw 077 Northern Cheyenne
039 Klasath 078 Potawatoai
040 Ft. Peck (NT) Sioux 079 Weott
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CODING SUPPLEMENTS 

Nationa l  ( T r i b a l )  Status  Codes (NflTSTft)

Both Not F e d era l ly  
Recognized and 
Termi nated 
S ta te  Recognized 
Both F e d era l ly  and Sta te  
Recogni zed 
Other

U = NA 6  =
1 = F e d e r a l l y  Recognized
2 = Eskimo/A1askan Nat ive
3 = Both F e d e r a l l y  Recognized 7 =

and Eskimo/Alskan Nat ive  8  =
4 = NOT F e d e r a l l y  Recognized
5 = Terminated 9 =

School Codes (SCOPE/SCHOOL)

43 = School number 0 1 83 = School number OOX-
60 = School number 0 2 64 = School number n 7JL •_*
41 = School number 03 46 = School number 24
45 = School number 04 42 = School number Z!5n nJ L = School number 05 53 = School number 26
54 = School number 06 6 8 = School number n 7 x. /
80 = School number 07 69 = School number 28
35 = School number 08 84 = School number T' Oi. /
48 = School number 09 70 = School number 30
51 = School number 1 0 67 = School number 31
81 = School number 11 71 = School number u' L
47 = School number 1 2 40 = School number ■? *x
82 = School number 13 73 = School number 34
79 = School number 14 61 = School number 35
55 = School number 15 74 = School number 36
56 = School number 16 75 = School number 37
57 = School number 17 58 = School number 38
59 = School number 18 65 = School number 39
50 = School number 19 76 = School number 40
63 = School number 2 0 77 = School number 41
62 = School number 2 1 52 = School number 42

9 Types of Data A v a i la b le  (DATA)

0 = Have enro l lment -form, perm record ,  and SAT scores
1 = Have enrol lment form and perm record
2 = Have enro l lment -form and SAT scores
3 = Have perm record and SAT scores
4 = Have enrol lment form
5 = Have perm record
6 = Have SAT scores
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Tab le  C - l .  V a r i a b l e s  Used i n  Study

Dependent V a r i a b l e s 9

ZSKLS ( I )  
ZREAD ( I )  
ZREADT ( I )

ZVOC ( I )  
ZLIST ( I )  
ZAUDIT ( I )  
ZSPELL ( I )

ZMATH ( I )  
ZMATHT ( I )  
ZSCIENCE ( I )

Independent V a r ia b le s  

Student Achievement V a r ia b le s 3

GSF'84 ( I )  
DPS3 ( I )  
DPS4 ( I )  
DAS3 ( I )  
DAS4 ( I )  
DNE33 ( I )  
D N E B 4 ( I )

AGFA ( I )  
GPAS3 ( I )  
GPA84 ( I )  
GAR33 ( I )  
GLA83 ( I )  
GRE83 ( I )  
GSHS3 ( I )

GS0C83 ( I )  
GSP83 ( I )  
GAR84 ( I )  
GLA84 ( I )  
GRE84 ( I )  
GSH34 ( I )  
GS0C84 ( I )

Teacher Eva luat ion  V a r ia b l e s 3

GCZ83 ( I )  RETAIN84 (N)
GCZ84 ( I )  THELD (0)
GIFT (N)

Personal /Background V a r ia b l e s 3

AGE ( I )
TRANS ( I )  
MODIST33 ( I )  
MOD IST84 ( I )  
RESID ( N) 
BIRTH (N)

F0RM506 (N )b 
WHONA <N)b 
NATION <N)b 
NATSTA (N )b 
PRESCH (N) b 
TYSCH <N)b

EMPLOY !N) 
FASTA (N) 
FAOC (N) 
MOSTA (N) 
MOOC (N) 
MEAL (0)

a- -See  Appendix B For exp lan a t io n  and coding procedures of 
v a r i a b l e s .  L e t t e r  in parentheses in d i c a t e s  data scale:
( I ) =i n te rva l  data;  ( 0 ) = o r d i n a l ;  (N )=nominal . 

b- - V a r i a b l e  a p p l ic a b le  to Nat ive  American students only.
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Table C - l .  ( c o n t i nu e d )

Person a l / Background Var i ab1esa
TELE (N) YRPRE <N)b FATHER (N)
EtIERTEL (N) REG (N) MOTHER (N)
EMERF'ER (N) STUSES ( I )
SEX (N) PABSENT (N)

School /Contextual  Var i ab le s 3

SCHSES ( I ) XLOOF'S ( I ) XHELF'2 (
SCHEN ( I ) XGLOBE ( I ) XHELP3 (
SCHAGE ( I ) XMODEL ( I ) XHELF'4 (
XIMPROV ( I ) XAV ( I ) XHELP5 (
XROOMS ( I ) XMAG ( I ) XHELF‘6 (
XSQFT ( I ) XCERTLIB ( I ) XHELPT (
XACRE ( I ) XLIBAST ( I ) XSPECK (
XCOST ( I ) XSTUAID ( I ) XSPEC1 (
XPERLOST ( I ) XAIDES ( I ) XSPEC2 (
XF'ERDIS ( I ) XCIRCUL ( I ! XSPEC3 (
XF'ERABD ( I ) XSTUUSE (1) XSPEC4 (
XOPENB ( I ) XSTUK ( I ) XSPEC5 (
XOF'ENL ( I ) XSTU1 ( I ) XSF'ECS (
XOPENA ( I ) X3TU2 ( I ) XSPECT (
XBKS83 (1) XSTU3 ( I ) XRATSE (
XBOOKS ( I ) XSTU4 ( I ) XESLK ( I
XENCYS3 ( I ) XSTU5 ( I ) XESL1 ( I
XENCYB4 ( I ) XSTU6  ( I ) XESL2 ( I
XENCYLI ( I ) XSTUT ( I ) XESL3 (I
XENCYCL ( I ) XRATIOK ( I ) XESL4 ( I
XENCYMI ( I ) XRATI01 ( I ) XESL5 (I
XFILMS ( I ) XRATI02 ( I ) XESL6 ( I
XAUDTAP ( I ) XRATI03 ( I ) XESLT ( I
XAUDREC ( I ) XRATI04 ( I ) XRATESL
XVIDTAP ( I ) XRATIC5 ( I ) XRESOUR
XSOFT ( I ) XRATI06 ( I ) XFEDS ( I
XSLIDE ( I ) XRATIOT ( I ) XCOUNSEL
XTRSPAR ( I ) XHELPK ( I ) XSTAFF (
XKITS ( I ) XHELF'l ( I ) LEVEL (0

I ) 
I )

( I )

a- -See Appendix B -for exp lanat io n  and coding procedures of 
v a r i a b l e s .  L e t t e r  in parentheses in d ic a te s  data scale:  
( I ) = i n t e r v a l  data;  (Q )=o rd in a i ;  (N)=nominal .

^ - - V a r i a b l e  ap p l ic a b le  to Na t ive  American students only.
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Tabl e D - l .  V a r i a b l e  D e s c r i p t i v e  S t a t i s t i c s  f o r  P o p u l a t i o n

Vari a b le a Mean Standard Devi at i on N

Deoendent Var i ab1es

ZSKLS .28 . 8 6 439
ZREAD .37 .75 441
ZREADT .36 .76 439
ZVOC . 2 0 . 8 8 436
ZLIST . 16 0 7  ■ w / 436
ZAUDIT .15 .96 429
ZSPELL . 2 0 .91 441
ZMATH . 11 . 92 441
ZMATHT .27 .90 438
ZSCIENCE . 3 b .82 438

Indeoendent V ar ia b le s

ACRE 6.78 o . 1 a 452
AGE 119.27 17. 39 457
AGFA 2. 75 . 60 459
AIDES . 03 . 17 452
AUDREC 143.3? 151.07 452
AUDTAPE 524.58 356.34 452
AV 1962.99 9*9 6 . 3 3 452
BIRTH . 45 . 50 459
BKS83 6249.78 1627.22 454
BKSADD 283.61 184.54 454
BKSDIS 219 .85 285.56 454
BKSLOST 34. 11 20. 49 454
BOOKS 6304.75 1549.96 459
CERTLIB .03 . 17 452
CIRCUL 633.17 277.96 434
COST 568719.44 441833.71 459
COUNSEL .45 .27 448
DA83 9. 34 7.86 450
DA84 9.71 7.94 459
DNE83 4. 94 21. 05 447
DNE84 . 5 5 3.2? 459
DP 83 163.39 24.43 452

a- -S ee  Appendix B fo r  exp la n at io n  of v a r i a b l e  names.
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Table  D - l .  ( c on t i n u e d )

Vari  a b le a Mean Standard Deviat ion N

DPB4 169.81 8.71 459
EMPLOY . 15 .36 459
EMERTEL .89 .31 459
EMERPER .90 • -j u 459
ENCYC83 7.14 4.85 459
ENCYC84 8 . 2 2 5.90 459
ENCYCCL 6.92 4.17 459
ENCYCLI 4.71 3.45 459
ENCYCMI 1. 99 2.64 459
ESL5TU5 .71 1.67 448
FAOC . 08 .27 423
FASTA . 16 .37 426
FATHER 1 . 0 0 .07 433
FEDS a -j 'j .63 448
FICHE 0 . 0 0 0 . 0 0 452
FILMS 730.95 321.32 452
GAR83 3.00 .75 459
BAR84 2.93 .75 459
GCZB3 3. 15 .81 449
GCZ84 t  n t  

O  a L -J .77 455
GIFT .07 . 25 459
GLA83 2 . 8 8 .81 459
GLA84 2.89 .79 459
GLOBE 3.66 5.69 452
G P A 8 3 2.73 .62 459
GPA84 2.76 .63 459
GRE83 2 . 8 6 .87 459
GRE84 2 . 8 6 .82 459
GSH83 2. 48 .76 459
GSHB4 2.60 .81 459
G s o c e s 2. 45 .79 459
GS0C84 2. 54 .87 459
GSF'83 3.10 . B6 457
GSF'84 3. 22 . 75 459
INPROV 4. 30 O  O O  X. a X. X. 459
KITS 57.24 53.69 452
LEVEL 3. 77 1.44 459
LIBAST . 93 .26 452
LOOPS 12. 99 19. 93 452

a -  -  S e e Appendix B -for exp lanat ion  o-f v a r i a b le  names.
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Table D - l .  ( c o n t i n u e d )

Vari  a b l e a Mean Standard Dev ia t ion N

MAG 7.08 3.88 452
MEAL . 17 .37 459
MICRO 0 . 0 0 0 . 0 0 452
MODEL 6.43 7.70 452
M0DIST33 e . 6 7 1.27 452
MQDIST84 8.99 . 17 459
MOOC . 35 .48 450
MOSTA .04 . 2 0 443
MOTHER 1 . 0 0 . 0 1 457
NEWS 0 . 0 0 0 . 0 0 452
OPENA 14.13 14.55 434
OPENB 13.28 17.29 434
OPENL no 7C L U . v* J 28.33 432
PABSENT . 2 0 . 40 457
PERADD 5.34 4.72 454
PERDIS 3.50 4 .79 454
PERLOST .56 *7 n 454
REG . 03 . 17 459
RESID . 35 .43 459
RETAIN34 . 04 . 19 459
ROOMS 18.51 4.38 459
SCHAGE 23.75 13.27 459
SCHEN 414.27 106.14 459
SCHSES 23921.70 3346.89 459
SEX c n• . 50 459
SLIDE 255. 17 205.61 452
SOFTWARE 16.08 51. 03 452
SOFT 31931.63 8363.03 459
STAFF 19.86 4.44 448
STUAID 1 . 6 8 2. 49 452
STUSES 24200.42 4754.33 433
STUUSE 379.81 450.56 339
TELE . 94 n c• 459
THELD . 12 T T 459
TRANS .44 . 50 459
TRANS84 . 18 . 46 444
TRSF'AR 220.07 34 0.39 452
TTRANB4 1.07 1.38 431
VIDTAF'E . 2 1 .64 452

a- -See  Appendix 6  for  exp lanat ion  o-f v a r i a b l e  names.
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Table D-2.  V a r i a b l e  D e s c r i p t i v e  S t a t i s t i c s  -for I n d i an s

Vari  a b le a Mean Mode Median Range Variance N

Dependent V a r ia b le s

ZSKLS 1 2 . 14 .03 3.94 .74 193
ZREAD - . 0 7 - . 3 7 . 0 0 3.82 .67 192
ZREADT - . 0 8 -1 .4 1 - . 0 6 3.67 .53 192
ZVOC - . 3 9 - .  63 - . 4 4 3.82 .77 194
ZLIST - . 2 4 - . 7 6 n  t  

• i.  O 4.61 .75 194
ZAUDIT -J1 .80 - . 2 6 4.04 . 74 193
ZSPELL - . 0 9 . 60 - . 0 3 3.98 .84 197
ZMATH - . 4 3 - . 4 2 - . 4 2 4. 60 . 79 197
ZMATHT - . 2 2 - 1 . 0 4 - . 1 3 4.53 .74 196
ZSCIENCE - . 0 5 - 1 . 2 3 . 05 4. 13 . 6 8 195

Independent V a r ia b le s

ACRE 7.90 12. 58 6 . 0 0 13. 99 13.54 2 0 1

AGE 124.07 138.00 125.00 74.00 325.90 2 0 1

AGRA 2.40 2.38 2.44 3. 30 . 43 2 0 1

AIDES . 1 2 0 . 0 0 0 . 0 0 1 . 0 0 . 1 1 198
AUDREC 163.75 106.00 1 2 0 . 0 0 499.00 13472.92 198
AUDTAPE 518.66 245.00 410.00 1600.00 91699 .20 193
AV 2016.81 938.00 1870. 0 0 4227.00 1150435.89 198
BIRTH 2.72 0 . 0 0 0 . 0 0 9. 00 13.33 2 0 1

BKS83 6255.00 4335.00 6718.00 5500.00 2685390.50 2 0 0

BKSADD 259.65 188.00 188.00 793.00 37499.60 2 0 0

BKSDIS 183.80 6 8 . 0 0 6 8 . 0 0 1209.00 61948.89 2 0 0

BKSL0ST 31.69 23.00 24.00 79.00 310.90 2 0 0

BOOKS 6350.97 4430.00 6718.00 5372.00 2745373.00 2 0 1

CERTLIB 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 198
CIRCUL 578.40 320.00 600.00 1 0 0 0 . 0 0 64343. 12 192
COST 462410.67 4 2 p 6 5 0. 0 O 423650.00 1893657.00 5 . 44E+10 2 0 1

DA83 11.51 3.00 9.50 50. 0 0 78.64 198
DA84 11.89 4. 00 9,00 70.50 107.50 2 0 1

DNEB3 3.02 0 . 0 0 0 . 0 0 135.00 220.78 197
DNEB4 1.43 0 . 0 0 0 . 0 0 113.00 108.74 2 0 1

DPS 3 163.59 175.00 168.50 138.00 373. 14 199
DPB4 166.89 176.00 171.00 119.50 190.85 2 0 1

EMPLOY 1.27 0 . 0 0 1 . 0 0 3 . 0 0 1. 30 2 0 1

5--See  Appendix B -for exp lana t io n  of v a r i a b l e  names.
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Table D-2.  ( c o n t i n u e d )

Vari a b l e 3 Mean Mode Med i an Range Vari  ance N

EMERPER .92 1 . 0 0 1 . 0 0 1 . 0 0 .07 2 0 1

EMERTEL .82 1 . 0 0 1 . 0 0 1 . 0 0 . 15 2 0 1

ENCYC83 5. 15 3. 00 3 .00 2 1 . 0 0 17.68 2 0 1

ENCYC84 5.92 2 . 0 0 4 .0 0 25. 00 2 2 . 1 2 2 0 1

ENCYCCL 5.98 3.00 6 . 0 0 17. 0 0 11.87 2 0 1

ENCYCLI 4 .32 3. 00 3. 00 14. 0 0 7.08 2 0 1

ENCYCMI 2.19 1 . 0 0 1 . 0 0 1 0 . 0 0 5.93 2 0 1

ESLSTU5 .52 0 . 0 0 0 . 0 0 7.00 2 . 1 1 193
FAOC 21.59 25. 00 25. 00 38.00 120.67 156
FASTA .58 0 . 0 0 0 . 0 0 9. 00 7 ’ H 

•J  l i. 169
FATHER . 96 1 . 0 0 1 . 0 0 1 . 0 0 . 04 171
FED5 r r. « -J 7 0 . 0 0 .50 2. 70 . 45 193
FICHE 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 198
FILMS 814.30 350.00 801.00 1285.00 160556.50 198
F0RH506 . 70 1 . 0 0 1 . 0 0 1 . 0 0 . 2 1 2 0 1
GARS3 2.63 3.00 3.00 4.00 . 78 2 0 1

GARS4 2.54 3. 00 2.60 4.00 .72 2 0 1
GCZ33 3.00 3. 00 3.00 4.00 « / / 199
GCZ84 2.99 4.00 3. 0 0 4. 0 0 .95 196
GIFT . 03 0 . 0 0 0 . 0 0 1 . 0 0 . 03 2 0 1
GLAS3 2.52 3. 00 2 . 60 4. 00 . 73 2 0 1
GLA84 2. 49 3. 00 2.60 4 . 0  0 on

a U L. 2 0 1
GLOBE 2.30 2 . 0 0 2 . 0 0 2 1 . 0 0 15. 99 198
GPA83 2.40 n toi. • -j 2. 44 4.00 .49 2 0 1
GPAS4 2.41 2 . 1 2 2.48 3.88 .52 2 0 1
GRE33 2. 49 2 . 0 0 2.60 4.00 . 75 2 0 1
GRE84 2.42 2 . 0 0 2.60 4 . 0  0 .75 2 0 1
G S H 8 3 2 . 2 1 2 . 0 0 2 . 0 0 4.00 .65 2 0 1
GSHS4 2. 27 2 . 0 0 2 . 0 0 4. 00 .63 2 0 1
GS0C83 2.13 2 . 0 0 2 . 0 0 4.00 . 6 8 2 0 1
GS0C84 2.30 2 . 0 0 2 . 0 0 4. 00 .67 2 0 1
GSP83 2 . 8 8 3. 00 3.00 4.00 oo■ w u 2 0 1
6SPB4 2.92 3.00 3.00 4. 00 . 85 2 0 1
I MF'ROV 4.40 5. 00 5.00 9.00 3. B4 2 0 1
KITS 56. 50 30. 00 30.00 198.00 1874.10 198
LEVEL 4.10 5.00 4.00 5.00 1.93 2 0 1
LIBAST .97 1 . 0 0 1 . 0 0 1 . 0 0 . 03 198
LOOPS 19.37 0 . 0 0 9.00 92. 00 432.36 198
MAG 7.13 3. 0 0 7. 00 15.00 14.05 19B
MEAL . 55 0 . 0 0 0 . 0 0 2 . 0 0 .54 2 0 1

a- -See  Appendix B fo r  exp lanat ion  of v a r i a b l e  names.
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Tab l e  D-2.  ( c o n t i n u e d )

Oari a b l e a Mean Mode Median Range Oar i ance N

MICRO 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 198
MODEL 9.69 9.00 9 .0 0 36. 00 49.60 193
M0DIST83 8 . B2 9.00 9. 00 7. 00 . 6 6 198
MOD IST84 8 .92 9.00 9 .00 6 . 0 0 .32 2 0 1

M00C 24.00 37. 00 25 .00 37. 00 90.72 191
MOSTA . 1 0 0 . 0 0 0 . 0 0 9.00 .51 194
MOTHER 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 . 0 1 2 0 1

NATION 16.87 0 . 0 0 5 .00 106.00 667.67 2 0 1

NATSTA 3.67 1 . 0 0 1 . 0 0 9.00 13.89 2 0 1

NEWS 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 19B
OPENA 11.80 0 . 0 0 15.00 45.00 165.21 192
OPENS 7.27 0 . 0 0 0 . 0 0 60. 0 0 230.84 192
OPE N L 27.89 30. 00 15. 0 0 90. 0 0 804.82 192
PABSENT .47 0 . 0 0 0 . 0 0 3. 00 .46 2 0 1

PERADD 4.43 4 . o 4 .33 17.64 12.97 2 0 0

PERDIB o or>1 / i- 1.57 1.57 20. 74 14.73 2 0 0

PERLOST .52 . 53 • 5 o 1.17 .07 2 0 0

PRESCH 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 0 . 0 0 62
REG 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 0 . 0 0 2 0 1

RESID 1.53 3.00 2 . 0 0 3.00 1.43 2 0 1

RETAINB4 .03 0 . 0  0 0 . 0 0 1 . 0 0 . 0 2 2 0 1

ROOMS 17.70 1 0 . 0 0 19. 0 0 2 1 . 0 0 31.14 2 0 1

SCHAGE 23.35 1 2 . 0 0 2 1 . 0 0 6 8 . 0 0 135.66 2 0 1

SCHEN 375.30 134.00 4 30 .00 603.00 25595.69 2 0 1

SCHSES 20700.33 18100.00 20630.00 15990.00 8857754 .4B 2 0 1

CO m 5< .57 1 . 0 0 1 . 0 0 1 . 0 0 . 25 2 0 1

SLIDE 233.31 180.00 184.00 700.00 17708.76 198
SOFTWARE 15.22 0 . 0 0 0 . 0 0 253.00 1526.88 198
SOFT 29803.19 17146.00 35800 .00 34459.00 90981408.90 2 0 1

STUAID 1 . 0 0 0 . 0 0 0 . 0 0 9.00 3.50 198
STUSES 20298.61 18100.00 19614.00 20157.00 9672854.35 197
STUUSE 477.39 2 0 0 . 0 0 2 0 0 . 0 0 2 0 0 0 . 0 0 4361 15. 19 165
TELE . 7 5 1 . 0 0 1 . 0 0 1 . 0 0 . 19 2 0 1

THELD .17 0 . 0  0 0 . 0 0 2 . 0 0 . 15 2 0 1

TRANS . 45 0 . 0 0 0 . 0 0 1 . 0 0 . 25 2 0 1

TRSPAR 199.90 18. 0 0 47 .00 1450.00 97485.53 198
TYSCH 1.52 1 . 0 0 1 . 0 0 3. 00 T CI j  J L 0U A.
9IDTAPE .56 0 . 0 0 0 . 0 0 3.00 1.26 198
WHONA 4.66 4. 00 4. 00 8 . 0 0 6 . 55 2 0 1

YRF'RE 1.55 2 . 0 0 2 . 0 0 2 . 0 0 .28 62

a--See  Appendix B -for exp lan a t io n  o-f v a r i a b l e  names.
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Tab l e  D-3.  V a r i a b l e  D e s c r i p t i v e  S t a t i s t i c s  f o r  Non - I n d i a n s

V a r i a b l e 3 Mean Mode Medi an Range Vari  ance N

Dependent Vari  ables

ZSKLS OO ■ x. / 1.03 .49 5.08 .74 247
ZREAD .38 .79 . 50 3 .42 .56 248
ZREADT .37 .54 .54 3.86 .56 247
ZVOC T O* i-  i- - . 7 6 .37 4.37 . 76 245
ZLIST . 17 . 42 .31 5.49 .76 245
ZAUDIT . 16 1 . 1 0 .25 5.98 .93 241
ZSPELL . 2 1 . 8 8 .47 4 .24 on• U i. 248
ZMATH .13 .69 . 2 2 4.47 .84 248
ZMATHT . 28 _  7 7 .45 4.33 .81 246
ZSCIENCE .37 . 78 . 50 4.75 . 6 8 246

Independent V a r ia b le s

ACRE 6.74 1 0 . 0 0 6 . 0 0 14.07 9. 64 n c A
AGE 119. 13 107.00 118.00 79. 00 301.60 JL sJ i

AGFA 2.76 2. 90 2. 78 3.26 . 35 2 bu
AIDES .03 0 .  0 0 0 . 0 0 1 . 0 0 . 03 254
AUDREC 142.79 0 .  0 0 106.00 767.00 23125.20 254
AUDTAPE 524.76 351.00 408.00 1738.00 128245.32 254
AV 1961.41 968.00 1715.00 4453.00 989722.61 254
BIRTH 3.84 0 . 0 0 1 . 0 0 8 . 0 0 15.08 258
BKS33 6249.60 2B75.00 664 9.00 5749.00 2651512.56 255
BKSADD 284.33 0 . 0 0 294.00 793.00 33998.18 255
BKSDIS 220.92 0 . 0 0 1 0 0 . 0 0 1209.00 82230.76 255
BKSL0ST 34. 18 28. 0 0 28. 0 0 79 .00 423.63 255
BOOKS 6303.38 3369.00 6718.00 5372.00 2396495 .SO tr n  i .  j u

CERTLIB .03 0 . 0 0 0 . 0 0 1 . 0 0 . 03 254
CIRCUL 634.80 1 0 0 0 . 0 0 600.00 1127.00 77702.40 244
COST 571856.63 256633.00 466954 .00 1893657.00 1.99E+11 258
DA83 9. 27 0 . 0 0 7. 0 0 46.50 61. 25 253
DAS4 9 .65 5.00 8 . 0 0 42. 0 0 61.64 258
DNE83 5. 00 0 . 0 0 0 . 0 0 135.00 450.57 251
DNE84 . 32 0 . 0 0 0 . 0 0 35 .00 7. 42 258
DP83 163.39 179.00 170.00 156.00 6  U 4.69 254
DP84 169.90 175.00 172.00 50. 0 0 72.32 n  p  oL J u

EMERPER . 90 1 .  0 0 1 .  0 0 1 . 0 0 .09 253

a— See Appendix B fo r  exp la na t ion  of v a r i a b l e  names.
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Table D-3.  ( c o n t i nu e d )

Var i abi ea Mean Mode Medi an Range Variance N

EMERTEL . 89 1 . 0 0 1 . 0 0 1 . 0 0 . 1 0 258
EMPLDY .64 0 . 0 0 0 . 0 0 3.00 .67 258
ENCYCB3 7. 19 6 . 0 0 6 . 0 0 2 1 . 0 0 23. 6 0 258
ENCYC84 8.28 2 . 0 0 6.50 25.00 35.09 258
ENCYCCL 6.95 7 .00 7.00 17.00 17.59 253
ENCYCLI 4 .72 3.00 4.00 14.00 12.09 258
ENCYCMI 1.9B 0 . 0 0 1 . 0 0 1 0 . 0 0 6 .98 Ocr.O

i.Ju

ESLSTU5 .72 0 . 0 0 0 .00 7.00 2.81 TC.O 
x. O i_

FAOC 23.79 25.00 25.00 38.00 45.26 239
FASTA o n

•  X . X. 0 . 0 0 0 . 0 0 9. 00 .51 240
FATHER .98 1 . 0 0 1 . 0 0 1 . 0 0 . 0 2 415
FEDS t  n

i 0 . 0 0 0 . 0 0 2. 70 .39 n c- n 
ilDil

FICHE 0 .  0 0 0 . 0 0 0.00 0 .  0  0 0 .  0 0 254
FILMS 728.48 315.00 705.00 1285.00 101530.20 254
GAR83 3.01 3.00 3.00 4.00 .56 25b

6AR84 2.94 3.00 3.00 3.40 .55 258
GCZ83 3. 16 4. 00 3. 00 4. 00 .65 252
GCZ84 3.24 4.00 3.60 3.00 .58 256
GIFT .07 0 .  0 0 0 . 0 0 1 . 0 0 . 06 oroX wJ U
GLA83 2 . 8 8 3.'00 3.00 4. 00 .65 258
GLA84 2.90 3.00 3.00 3.40 .61 258
GLOBE 3.70 1 . 0 0 1 . 0 0 2 1 . 0 0 32.84 254
GPA83 2. 74 3.00 2.72 3.88 .38 258
GPA84 2.78 2.60 2.B4 2.96 .46 258
GRE83 2.87 3.00 3.00 4.00 .75 258
GRE84 2.87 3.00 3. 00 3.80 . 6 6 n c n 

x. vJ D

GSH83 2.48 2 . 0 0 2 . 0 0 4. 00 .58 258
GSH84 2.61 2 . 0 0 2 . 0 0 3. 40 .65 258
GS0C83 2.46 2 . 0 0 2 . 0 0 4. 00 .61 258
GS0C84 2.55 2 . 0 0 2 . 0 0 4. 00 .76 258
GSP83 3.10 3.60 3.00 4.00 .74 257
GSP84 3.22 4.00 o • 6 0 3. 40 .55 258
IMPROV 4.30 5.00 5.00 9.00 4.95 258
KITS 57.26 47.00 40. 00 198.00 2917.83 254
LEVEL 3. 76 2 . 0 0 4. 00 5. 0 0 2.07 orn.̂Ju
LIBAST .93 1 . 0 0 1 . 0 0 1 . 0 0 .07 254
LOOPS 12.80 0 . 0 0 0 .  0 0 92. 00 394.12 254
MAG 7.08 8 . 0 0 7.00 15.00 15.14 254
MEAL .25 0 . 0 0 0 .  0 0 2 . 0 0 . 38 258

a- -S e e  Appendix B to r  explana t ion of v a r i a b le  names.
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Tabl e  D-3. ( c o n t i  nued)

Vari  a b le 5 Mean Mode Med i an Range Var i ante h

MICRO 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 254
MODEL 6 . 34 0 . 0 0 4.00 36.00 59.35 254
MODIST83 8.67 9. 00 9.00 7.00 1.65 254
MOD IST84 8 .99 9. 00 9.00 2 . 0 0 . 0 2 258
MOOC 26. 0 0 25. 00 25. 00 29. 0 0 46. 60 2 53
MOSTA . 06 0 . 0 0 0 . 0 0 2 . 0 0 .09 249
MOTHER 1 . 0 0 1 . 0 0 1 . 0 0 1 . 0 0 0 . 0 0 458
NEWS 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 254
OPENA 14. 2 0 0 . 0 0 15.00 45.00 213.25 244
OF'ENB 13.46 0 . 0 0 0 . 0 0 60. 0 0 300.41 244
OF'ENL 2 0 . 1 2 0 .  0 0 0 . 0 0 90. 00 802.05 243
PABSENT .24 0 . 0 0 0 . 0 0 3. 00 .27 257
PERADD 5.37 0 . 0 0 4. 34 17.64 2 2 . 6 0 255
F'ERDIS ? C O 0 . 0 0 1.57 20. 74 23.20 255
PERLOST ■ ! l *6 . 39 . 46 1. 37 . 10 255
REG .44 0 ,  0 0 0 . 0 0 1 . 0 0

n  c
, 459

RE51D *7 0 0 . 0 0 0 . 0 0 ' 3 . 0  0 1 . 0 0 25S
RETAIN84 C: \ 0 . 0 0 0 , 0 0 1 . 0 0 . 03 459
ROOMS 18.53 2 1 . 0 0 19.00 23.00 18.80 253
SCHAGE 23. 76 2 0 . 0 0 24.00 69.00 177.47 258
SCHEN 415.42 430.0 0 425.00 6 0 3. 0 0 10817.61 258
SCHSES 24016.77 21689.00 24384.00 19655.00 1 4 6 6  _■ 6 3 3. 6 0 258
SEX .52 1 .  0 0 1 . 0 0 1 . 0 0 Ct J 258
SLIDE 255.82 0 . 0 0 2 2 1 . 0 0 349 .00 4 3060.55 254
SOFTWARE 16.10 0 . 0 0 0 . 0 0 253 .00 2640.29 254
SOFT 31994.44 36216.00 34736.00 34459.00 69307759.20 253
STUAID 1.71 0 . 0 0 0 . 0 0 9. 00 6 . 3 0 254
S FUSES 24320.24 24 384.00 24678.00 23892.00 22559374.51) 243
STUUSE 376.60 0 . 0 0 350.0 0 2 Ci 0 0 . 0 0 195710.51 1 9 0
TELE .94 1 . 0 0 1 . 0 0 1 . 0 0 . 0 6 6  =; o  i  J  u

THELD . 1 2 0 . 0 0 0 .  0  0 1 .  0  0 . 1 1 r

TRANS .44 0 . 0 0 0 . 0 0 1 .  0 0
C

. i .  J 258
TRSFAR 220.67 0 .  0 0 36. 0 0 1450.00 1 1 6  6  0  i  . 2  j 254
VIDTAF'E . 2 0 0 .  0 0 0 . 0 0 3 . 0 0 T  o  

■ u 254

a- -See  Appendix B -for exp la n a t io n  of v a r i a b l e  names.
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Table E-l. Correlations Between Dependent Achievement Test Score 
Variable and Independent Predictor Variables

Independent
Variables1*

Dependent Variables1*

ZSKLS ZREAD ZREADT ZVOC ZLIST ZAUDIT ZSPELL ZMATH ZMATHT ZSCIENCE

A. Academic Achievement 
DA83 .03 .03 .02 . 10a .06 ,08a .03 .02 -.01 -.00
6PA83 .3SC .50' .52' .46' .45' .40C .49' .51' .55' .46'
SRE83 .40' .50' .54' .50' .44' .44' .52' .45' .50' .42'

B. Student Evaluations 
SCZ83 .13b . 13b .16' . 12b . 14b . l l b .23' .10a .14b . l l b
61FT .15c .23' .22' .24' .18' .22' .22' .24' .25' .19=
THELD -.17' -.18' -.23' -. 13b -.22' -.15' -.20' - . llb -.16' -.08a

C. Backqround Characteristics 
AGE .04 -.01 .02 .03 . 10a -.02 .02 .15' ■ 13b .24'
EMERTEL .15' .15' .18' .18' .15' .19' .07 . 14b . 13b .103
EMPLOY -.02 -.04 -.04 -. 13b -.06 -.07 -.00 -.03 -.06 -.03a
FASTA -,09a -.Q9a -. 12b .02 .01 .05 -. 09a -,09a -.09a
MEAL -.04 -.14' -. 12b -.23' -.19' -.17' -.05 -. 12b -.OS3 -.12b
PABSENT -.01 -.07 -.06 -.09a -.00 -.02 -.09a -.04 -.00 -.02
REG -,08a -. 10a -. 10a -. 12b -. 09a -.08a -.06 -. 10a -,09a -.093
RES ID -. 12b -.04 -. 10a -.03 -. 10a -.06 -.22' -. 10a -.07 -,08a
SEX ,14b .08a . 13b -.06 .04 -.03 .18' -.01 .02 -.07
TELE ,10a ,12b . 12b .18' .17' .16' . 13b .17' .15' .llb
TRANS .04 .13' .16' .20' .21' .18' .09a . 12b . 14b .103

0. School Environment and Learninq Contexts 
LEVEL . 12b .04 . 10a .10s .19' .04 ,08a .19' .16' .26'
SCHA3E .15' .02 .09a .05 .04 .05 . l l b .09a .08 .10*
SCHEN .15' . l l b .14' -.02 .02 .01 ,09a -.03 -.00 .04
SCHSES ,12b .20' .21' .21' .17' .15' .20' .16' .14' .20'
XACRE -.24' -.23' -.28' -.19' -.16' -.16' -.30' -.14' -. 13b -.22'
XCIRCUL -.08a -,13b -,14b - , l l b - . l l b -.08a -. 13b -. 14b -. I4b -.15'
XC0ST -.13b -.03 -,09a -.05 -.03 -.03 -.10b -.07 -.0Ba -,09a
XENCYC83 .15' .15' .13' .19' .16' .16' .19' .08a .09a .19'
XMAG -. 13b -.14' -.18' -.15' -.17' -.09a -.16' -.08a -,08a -. 12b
X0PENA .04 .10a ,10a . l l b . 13b .07 .02 .08a .08a . 10*
XPERADD -.14' -,12b -.13' -. 10a - . l l b -.06 -.19' -. 13b -.14' -.21'
XPERLDS -.17' -. 12b -.18' -. 12b -.08a -.08a -.21' -. 12b -. 13b -.06
XSPEC2 -.14' -. !4b -.19' -. 13b -. 14b -.09a -.21' -.16' -.10a -. 13b
XSTAFF -.20' -.23' -.27' -. 12b -. 10a -.08a -.22' -. 10a -.09a -. 14b

a--p<,05 ^—p< .01 c—p<. 001
d—Bee Appendix B, Coding Manual for variable code name translations.
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Table E-2. In te rc o r re la t io n s  Tor Reading Model Predictors

1. _2j. _ L _4̂_ 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 16.
2. -. 16c
3. -.07 .02
4. .02 -.04 -.01
C 
J t ,13d -.13b -.07 -.04
b. .07 ,29c .01 -.04 -.06
7. .25= -. 08a .02 .04 .04 -.02
8. -.06 .51 = ,08a .04 -.05 .04 -.02
9. . 12b -. 12b -. 09a -.01 .16= ,09a .14= -.llb
lu. .30= -.23= -.06 .35= .06 -. 14b .01 -.06 . 14b
11. -.06 .00 -.03 -. 10a .07 -.02 -.0Ba -,08a -,09a - . 12b
12. - . l i b .15= -.03 .10a .01 -.06a -.07 -.07 - . 12b -.08a .00
13. -.02 .02 .06 .14 = .04 -.02 .14= -.03 .04 -.01 .07 -.01
14. .G9a -.22= .00 . 0Ba .15= -.09a .07 -.02 .17= .20= .04 -. 13b -.00
15. -.07 .49= .00 -.02 -.04 -.03 -.05 -.13b -.09a - . 10a -.04 . 14b .08a -.10°
16. -. 12b .14= -,09a .01 -,08a ,08a .02 .06 -.16= -.14= -.08a . l l b .00 -.22= -.01
17. .07 .42= -.19= -.07 .01 .06 -.06 .27= -.03 - . 12b .04 -.00 .03 -.02 .15= .01
18. .19= - . l l b .07 -.06 .08a .31 = .14= .19= .08a .03 .05 - . l l b -.07 .09b -.24= -.07
19. -.07 .51 = .02 -.05 -.22= .27 = -.04 .22= -.20= -.27= .03 . 10a -. 10a -.17 = .31 = .15=
20. -.09b .15= -. 10b .04 -.04 .10a -.07 .02 -.18= - . l l b .06 . 13b .04 -.20= .07 .47=
21. .00 -.01 .94= .02 -.02 -.00 .09a ,09a -.06 -.06 -.02 -.02 ,08a .04 -.01 -.09a

17. 18. 19. 20.

,13b

1. 1983 Reading Grade
4. Student's Sex
7. Gifted Progras
10. 1983 Citizenship Grade
13. Nusber of Days Absent in 19B2-1983

Variable Naaes 
2. Acreage Per Student 3. Age in Months
5. Eaergency Telephone 6. Library Open After School Per Student
8. Cost of School Per Student 9. Change of Schools
11. Father's Status 12. Free L Reduced Lunch Progra#
14. HDae Phone Listed 15. Magazine Subscriptions Per Student
17. Student's Residence 18. Encyclopedia Sets Per Student16. Nuaber of Parents Absent 

19. Percentage of Books Lost Per Student 20. Nuaber of Parents Eaployed 21. Grade Level

a—p<.05 b~  p<. 01 c--p<. 001
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Table E-3: Intercorrelations Aaong 
Math Pool Predictors

19B3
Grade
Point

Averaae
Gifted
Proaran

Student’s
Aoe

Percentage 
of Books 
Lost Per 
Student

1933
Citizenship

Grade

Hose
Phone

Listed
Student's 

Sex

Acreage
Per

Student

Library 
Open After 
School Per 
Student

Gifted Prograa .22c

Student's Age .09a .02

Percentage 
of Books Lost 
Per Student -.03 -.04 .02

19S3 Citizenship 
Grade .38c .01 -.06 -.27c

Hoae Phone 
Listed . 15c .07 .00 -. 17c .20c

Student's Sex .07 .04 -.01 -.05 .35c .08a

Acreage Per 
Student -.12b -,08a .02 .51c -.23c -.22c -.04

Library Dpen 
After School .06 -.02 .01 ,27c -.14b -,09a -.04 ,29c

6rade Level . 14c .09a .94c -.01 -.06 .04 .02 -.01 -.00

a--p<.05 b—pi.Ol c—p<,001 677
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Table F -l. Stepwise Multiple Regression Results

DEPENDENT VARIflBi.ES/ 
PREDICTORS Corr B BETA SE BETA

I OF TABLE 
VARIANCE

Word Study Skills
1983 Reading 6rade .394 .340 .350*1* .042 13.81 Multiple R = .476
Acreage Per Student -.254 -9.956 -.181*** .042 4.60 R2 = .227
Sex .134 .201 .119** .041 1.59 Adjusted r2 = .218
Grade Level .119 .067 .114** .041 1.36 SE = .745
Emergency Telephone .148 .238 .089* .042 1.31
Constant -1.079 22.67

Reading Comprehension
1983 Reading Grade .492 .357 .421*** .042 20.68 Multiple R = .549
Acreage Per Student -.225 -10.904 -.227*** .048 5.08 R2 = .302
Library Open After Adjusted R2 = .293
School Per Student .098 2.430 .118** .042 1.16 SE = .620

Gifted Program i .269 .090* .041 2.00
Cost of School Per
Student -.031 7.8E-5 .115** .046 -.35

Change of Schools .178 .134 .091* .040 1.61
Constant -.727 30.18

Reading Test Total
19B3 Reading Grade .531 .417 .491*** .040 26.04 Multiple R = .617
Acreage Per Student -.281 -11.387 -.236*** .040 6.63 r2 = .380
Library Open After Adjusted R2 = .369
School Per Student .098 2.579 .125*** .039 1.23 SE = .537

Sex .128 .208 .141*** .040 1.81
Emergency Telephone .178 .264 .112** .038 1.99
Grade Level .097 .044 .085* .037 .32
Father's Status -.111 -.174 -.084* .038 .93
1983 Citizenship Grade .153 -.088 -.095* .043 -1.44
Constant -.916 38.01

Vocabulary Knowledge
1983 Reading Grade .484 .411 .418*** .041 20.23 Multiple R = .554
Free 4 Reduced Lunch -.227 -.370 -.162*** .040 3.67 R2 = .307
Change of Schools .195 .178 .104** .040 2.03 Adjusted R2 = .298
Emergency Telephone .172 .281 .103** .040 1.78 SE = .716
Grade Level .097 .055 .093* .039 .90
Gifted Program .235 .309 .0B9* .041 2.09
Constant -1.466 30.70

* - - p ( .0 5  * * ~ p t .0 1  *■**— p< • 001
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6B0

Table F -l. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I OF TABLE 
VARIANCE

Listening Comprehension
1983 Reading Grade .425 .384 .393*« .041 16.71 Multiple R = .531
Grade Level .180 .113 .191*** .040 3.44 R2 = .282
Change of Schools .204 .258 .151*** .041 3.08 Adjusted R2 = .271
Hagazine Subscriptions SE

.725
Per Student -.160 -7.203 -.093* .041 1.49

Free 4 Reduced Lunch -. 1B3 -.242 -.106** .041 1.95
Number of Parents
Absent -.004 .242 .115** .042 -.05

Home Phone Listed .165 .336 .097* .042 1.60
Constant -1.669 no ''IilDt ii.

Auditory Test Total
1983 Reading Grade .424 .386 .361*** .043 15.28 Multiple R = .480
Emergency Telephone .185 .365 .123** .042 2.23 R2 = .231
Free 4 Reduced Lunch -.170 -.286 -.114** .042 1.94 Adjusted R2 = .222
Gifted Program .214 .366 .097* .043 2.08 SE = .820
Change of Schools .174 .159 .085* .043 1.47
Constant -1.325 23.05

Spelling
1983 Reading Grade .511 .497 .486*** .039 24.B2 Multiple R = .619
Student's Residence -.213 -.343 -.184*** .041 3.93 R2 = .384
Sex .182 .273 .154*** .037 2.79 Adjusted R2 = .374
Acreage Per Student -.302 -5.223 -.090 .048 2.71 SE = .705
Encyclopedia Sets
Per Student . 18B 9.151 .114** .039 2.13

Percentage of Books
Lost Per Student -.201 -109.480 -.100* .044 2.00

Number of Parents
Employed -.004 .203 .082* .038 -.03

Constant -1.183 38.35

*—p<. 05 *t--p<.01 ***--p<.001
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Table F -l. (continued)

DEPENDENT VARIABLES/ X OF TABLE
PREDICTORS Corr B BETA SE BETA VARIANCE

Nath Concepts 
1983 Grade
Point Average .497 .720 .496**t .045 24.64 Multiple R = .551

Gifted Prograa .233 .400 .109** .040 2.54 R2 = .304
Grade Level 
Percentage cf Books

.185 .057 .091* .040 1.68 Adjusted R2 = .295 
SE = .757

Lost Per Student -.121 -135.793 -.122** .041 1.48
1983 Citizenship Grade .098 -.154 -.136** .045 -1.34
Hose Phone Listed 
Constant

Nath Test Total 
1983 Grade

. 164 .313
-1.710

.085* .041 1.40
30.40

Point Average .537 .781 .551*** .043 29.60 Multiple R = .573
Gifted Progra# 
Percentage of Books

.247 .446 .125** .040 3.09 R2 = .328 
Adjusted R2 = .322

Lost Per Student -.125 -145.554 -.134*** .040 1.67 SE = .725
1983 Citizenship Grade 
Constant

Science Knowledge 
1983 Grade

.129 -.132
-1.275

-.119** .044 -1.54 
32, B2

Point Average 
Age in Honths at

.446 .497 .386*** .041 17.22 Multiple R = .545 
R2 = .297

Tiae of Test .235 .009 .200*** .040 4.68 Adjusted R2 = .287
Acreage Per Student 
Library Open After

-.214 -10.415 -.199*** .041 4.25 SE = .676

School Per Student .095 2.654 .119** .041 1.13
Sex -.069 -.160 -.100** .040 .69
Gifted Prograa 
Constant

.187 .295
-1.935

.091* .041 1.70
29.66

* — p<.05 **  p's.01 t t t - -p<.001
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Table F-2. Stepwise Multiple Regression Results Without Grade Level

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I OF TABLE 
VARIANCE

Word Study Skills
1963 Reading Grade .394 .346 .357*** .042 14.07 Multiple R = .472
Acreage Per Student -.254 -10.005 -.182*** .042 4.63 R2 = .223
Sex .134 .208 .123** .042 1.65 Adjusted R2 = .214
Age in Months at SE = .747
Tine of Test .059 .005 .095* .042 .55

Emergency Telephone .148 .246 .092* .042 1.36
Constant -1.401 22.26

Reading Comprehension
1983 Reading Grade .492 .357 .421*** .042 20.68 Multiple R = .549
Acreage Per Student -.225 -10.904 -.227*** .048 5.08 R2 = .302
Library Open After Adjusted R2 = .293
School Per Student .098 2.430 .118** .042 1.16 SE = .620

Sifted Program .222 .269 .090* .041 2.00
Cost of School
Per Student -.031 7.8E-5 .115** .046 -.35

Change of Schools .178 .134 .091* .040 1.61
Constant -.727 30. IB

Reading Test Total
1983 Reading Grade .531 .419 .493*** .040 26.18 Multiple R = .611
Acreage Per Student -.281 -11.479 -.238*** .040 6.68 R2 = .373
Library Open After Adjusted R2 = .363
School Per Student .098 2.558 .124** .039 1.21 SE = .590

Sex .128 .214 .145*** .040 1.86
Emergency Telephone .178 .260 .111** .038 1.96
1983 Citizenship Grade .153 -.095 -.103* .043 -1.56
Father's Status -.111 -.179 -.086* .038 .96
Constant -.732 37.29

Vocabulary Knowledge
1983 Reading Grade .484 .412 .420*** .041 20.31 Multiple R = .558
Free & Reduced Lunch -.227 -.350 -.153*** .040 3.47 R2 = .312
Change of Schools .195 .155 .090* .040 1.76 Adjusted R2 = .301
Emergency Telephone .172 .261 .096* .040 1.66 SE = .714
Gifted Program .235 .289 .084* .041 1.96
Number of Days Absent
in 1982-1983 .094 .010 .089* .040 .83

Magazine Subscriptions
Per Student -.141 -6.536 -.084* .040 1.19

Constant -1.211 31.18

*- -p<. 05 **—p< .01 ***--p<.001
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Table F-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I DF TABLE 
VARIANCE

Listening Coiprehension
1983 Reading Grade .425 .401 .410*** .041 17.43 Multiple R = .524
Change of Schools .204 .251 .147*** .042 3.00 R2 = .275
Age in Nonths at Adjusted R2 = .262
Ti«e of Test .099 .006 .131** .042 1.29 SE = .730

Magazine Subscriptions
Per Student -. 160 -6.343 -.082* .041 1.31

Free 1 Reduced Lunch -. 183 -.240 -.105** .041 1.93
Nueber of Parents Absent -.004 .235 .111** .042 -.05
Hone Phone Listed . 165 .353 .102* .042 1.68
Student's Residence -.101 -.155 -.0B7* .042 . B8
Constant -2.028 27.47

Auditory Test Total
1983 Reading Grade .424 . 386 .3ol**» .043 15.28 Multiple R = .480
Emergency Telephone .185 .365 .123** .042 2.28 R2 = .231
Free I  Reduced Lunch -.170 -.286 -.114** .042 1.94 Adjusted R2 = .222
Gifted Program .214 .366 .097* .043 2.08 SE = .820
Change of Schools .174 .159 .085* .043 1.47
Constant -1.325 23.05

Spelling
1983 Reading Grade .511 .497 .486*** .039 24.82 Multiple R = .619
Student's Residence -.213 -.343 -.184*** .041 3.93 R2 = .384
Sex .182 .273 .154*** .037 2.79 Adjusted R2 = .374
Acreage Per Student -.302 -5.223 -.090 .048 2.71 SE = .705
Encyclopedia Sets
Per Student .188 9.151 .114** .039 2.13

Percentage of Books
Lost Per Student -.201 -109.480 -.100* .044 2.00

Number of Parents
Employed -.004 .203 .082* .038 -.03

Constant -1.183 38.35

*~p<.05 **--p<„01 ***—p<. 001
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Table F-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I OF TABLE 
VARIANCE

Nath Concepts
1993 6rade
Point Average .497 .726 .500*** .044 24.87 Multiple R = .553

Gifted Prograa .233 .418 .114** .040 2.66 R2 = .305
Age in Months at Adjusted R̂ = .296
Tine of Test .147 .005 .096* .040 1.41 SE = .757

Percentage of Books
Lost Per Student -.121 -139.716 -.126** .041 1.52

1983 Citizenship Grade .098 -.157 -.139** .045 -1.37
Hose Phone Listed .164 .321 .087* .040 1.43
Constant -2.102 30.52

Hath Test Total
1983 Srade
Point Average .537 .781 .551*** .043 29.60 Multiple R = .573

Gifted Prograa .247 .446 .125** .040 3.09 R2 = .328
Percentage of Books Adjusted R2 = .322
Lost Per Student -.125 -145.554 -.134*** .040 1.67 SE = .725

1983 Citizenship Grade .129 -.132 -.119** .044 -1.54
Constant -1.275 32.82

Science Knowledge
19B3 Grade
Point Average .446 .497 .386*** .041 17.22 Multiple R = .545

Age in Months at R2 = .297
Tiae of Test .235 .009 .200*** .040 4.63 Adjusted R̂ = .287

Acreage Per Student -.214 -10.415 -. 199*** .041 4.25 SE = .676
Library Open After
School Per Student .095 2.654 .119** .041 1.13

Sex -.069 -.160 -.100** .040 .68
Gifted Prograa .187 .295 .091* .041 1.70
Constant -1.935 29.66

*—p< .05 *■»—p<.01 ***—pC.OOl
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P o p u l a t i o n  Models

Word Study S k i l l s

In comparing the two word study s k i l l s  models (Table G - l ;  or Table 

36 ) ,  i t  was found th a t  f a t h e r ' s  s ta tu s  and s tu d e n t 's  1983 c i t i z e n s h i p  

grade had been added to the popula t ion  word study s k i l l s  model. Ai l

v a r i a b le s  tha t  had p rev io u s ly  en tered ,  a lso accounted f o r  s l i g h t l y

more var iance .  Taken togeth er  the v a r ia b l e s  in the populat ion model 

explained 27. more (or 257.) of the t o t a l  var iance  ( i . e . ,  m u l t i p l e  R2 , 

the exp lained  var ian ce ,  increased from .227 to . 2 4 8 ) ,  which s t i l l  l e f t  

757. of the var iance  yet to be explained by v a r i a b le s  not included in 

t h is  a n a ly s is .

Reading Comprehension

S tu d en t 's  sex, 1983 c i t i z e n s h i p  grade,  p a r t i c i p a t i o n  in the 

fe d era l  lunch program, and whether an emergency phone number was 

l i s t e d  were a l l  a d d i t io n a l  p re d ic to rs  in the populat ion  reading  

comprehension model (Table G - l ;  or Table 36 ) .  The 1983 reading grade,  

however, was the only v a r i a b l e  tha t  explained more var iance  in the 

populat ion model, with a l l  other  p re v io u s ly  entered v a r ia b le s

ex p la in in g  s l i g h t l y  less var iance  than they had in the o r i g i n a l

model. O v e r a l l ,  2.27. more, or 327. of the t o t a l ,  var iance  was 

ex p la in ed ,  which l e f t  6 8 I of the var iance  to be exp lained by fa c t o r s  

other than those included in th is  a n a ly s is .

Reading Test Total

As in d ic a ted  above, no s t r u c t u r a l  changes were made between the
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Table G-l.  Population Stepaise and Forced Entry M ult ip le  Regression Results

DEPENDENT VARIABLES/ 1 OF TABLE
PREDICTORS Carr B BETA SE BETA VARIANCE

Word Study Skills
19S3 Reading Grade .394 T C ,  

■ J j i .363*** .047 14.32 Multiple R = .498
Acreage Per Student -.254 -10.579 -.192*** .058 4.89 R2  ̂ = .248
Sex .133 .222 .132** .046 1.76 Adjusted R2 = .218
Grade Level .119 .058 .098* .044 1.17 SE = .745
Eaergency Telephone .148 .261 .097* .043 1.44
Father’s Status -.086 -.154 -.065 .043 .56
1933 Citizenship Grade
Other3
Constant

.129 -.075

-1.033

-.071 .049 -.92
1.62

24.84

Reading Cosprehension
1983 Reading Grade .492 .377 .444*** .045 21.85 Multiple R = .569
Acreage Per Student 
Library Open After

-.224 -9.399 -.195*** .054 4.33 R2 = .324 
Adjusted R2 = .298

School Per Student .098 2.041 .099* .043 .97 SE = .618
Si4ted Prograa •  U L L .204 .068 .042 1.52
Cost of School
Per Student -.031 6.3E-5 .093* .047 -.29

Change of Schools .178 .127 .036* .042 1.52
Sex .081 .140 .095* .043 .77
Eaergency Telephone .149 .179 .076 .041 1.14
Free & Reduced Lunch -.159 -.142 -.072 .042 1.14
1983 Citizenship Grade
Other3
Constant

.126 -.093

-.304

-.100* .047 -1.26
.68

32.42

Reading Test Total
1983 Reading Grade .531 .412 .485*** .043 25.74 Multiple R = .626
Acreage Per Student 
Library Open After

-.281 -8.725 -.181*** .052 5.08 R2  ̂ = .392 
Adjusted R2 = .367

School Per Student .098 1.977 .096* .043 .94 SE = .588
Sex .128 .207 .140*** .041 1.80
Eaergency Telephone .178 .243 .105** .039 1.87
Grade Level .097 .039 .076* .039 .73
Father's Status -.111 -.168 -.081* .038 .90
1983 Citizenship Grade
Other3
Constant

.153 -.095

-.945

-.103* .044 -1.57
3.69

39.18

*--pt.05 H-p{.01 ***--p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table G-l.  (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Carr B BETA SE BETA

I  OF TABLE 
VARIANCE

Vocabulary Knowledge 
1983 Reading Grade .484 .420 .428*** .044 20.70 Multiple R = .583
Free fc Reduced Lunch -.227 -.300 -.131*** .041 2.97 R2 = .340
Change of Schools .195 .132 .077 .042 1.50 Adjusted R2 = .312
Eaergency Telephone .172 .229 .084* .041 1.45 SE = .708
Grade Level .097 .042 .072 .041 .69
Gifted Prograa .234 .241 .070 .042 1.63
Library Open After 
School Per Student .106 1.657 .070 .044 .74

Magazine Subscriptions 
Per Student -.141 -5.050 -.065 .045 .92

Nuaber of Days Absent 
in 19B2-83 .094 .010 .096* .041 .90

Hoae Phone Listed .177 .315 .090* .042 1.59
Other3
Constant

Listening Coaprehension 
1983 Reading Grade .425

-1.537

.383 .392*** .045

.93
34.02

16.67 Multiple R = .554
Grade Level .180 .100 .169*** .042 3.04 R2 = .307
Change of Schools .204 .231 .135** .043 2.76 Ad lusted R2 = .277
Magazine Subscriptions 
Per Student -.160 -6.916 -.090* .046 1.43

SE = .722

Free & Reduced Lunch -.183 -.253 -.111** .042 2.03
Nuaber of Parents 
Absent -.004 .220 .104* .047 -.04

Hoae Phone Listed .165 .326 .094* .043 1.55
Library Open After 
School Per Student .121 1.801 .076 .045 .09

Eaergency Telephone .150 .224 .083* .042 1.24
Student's Residence -.100 -.160 -.090* .045 .91
Other3
Constant -1.375

1.04
30.72

i —p<.05 **—pt.01 ***--p<.OOl
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 6-1. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Auditory Test Total
1983 Reading 6rade .424 .416 .389*** .047 16.46 Multiple R = .513
Eaergency Telephone .185 .325 . i i o « .043 2.03 R2 = .263
Free fc Reduced Lunch -.170 -.251 -.100* .043 1.71 Adjusted R2 = .231
Gifted Prograa .214 .260 .069 .044 1.48 SE = .816
Change of Schools .173 .167 .090* .045 1.55
Student's Residence -.060 -.189 -.097* .046 .59
Father's Status 
Nuaber of Days Absent

.046 .180 .069 .043 .32

in 1982-83 
Nuaber of Parents

.080 .009 .077 .043 .62

Absent -.024 .186 .080 .048 -.19
Hoae Phone Listed
Other3
Constant

Spelling

.154 .330

-1.737

.087* .044 1.33
.39

26.29

1983 Reading Grade .511 .495 .484*** .042 24.72 Multiple R = .629
Student's Residence -.213 -.335 -.180*** .043 3.84 R2 = .396
Sex .181 .277 .156*** .041 ■- -2-.S2 Adjusted R2 = .371
Acreage Per Student 
Encyclopedia Sets

-.302 -5.611 -.097 .051 2.91 SE = .706

Per Student 
Percentage of Books

.188 8.500 .106** .042 1.98

Lost Per Student 
Nuaber of Parents

-.201 -116.557 -.106* .047 2.13

Eaployed
Other3
Constant

-.004 .279

-1.104

.112** .043 - .04
1.25

39.61

*—p<.05 **—p<.01 ***--p<.001
3--Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 6-1. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Nath Concepts 
1983 6rade
Point Average .497 .697 .480*** .045 23.86 Multiple R = .558

Gifted Prograi .233 .407 .111** .040 2.59 R2 = .312
Grade Level 
Percentage of Books

.185 .059 .094* .040 1.75 Adjusted R2 = .298 
SE = .756

Lost Per Student -.121 -129.568 -.117** .047 1.41
1983 Citizenship Grade .098 -.137 -.121** .04B -1.19
Hose Phone Listed 
Library Open After

.164 .302 .082* .041 1.34

School Per Student 
Other3 
Constant

Nath Test Total 
1983 Grade

.077 2.106

-1.709

.084* .042 .65
.75

31.16

Point Average .537 .746 .526*** .044 28.26 Multiple R = .585
Gifted Prograi 
Percentage of Books

.247 .443 .124** .040 3.07 R2 = .342 
Adjusted R2 = .329

Lost Per Student -.125 -143.137 -.132** .046 1.65 SE = .721
1983 Citizenship Grade 
Age in Nonths at

.129 -.127 -.115** .047 -1.49

Tiae of Test 
Library Open After

.124 .004 .072 .039 .89

School Per Student 
Other3 
Constant

Science Knowledge 
1983 Grade

.078 1.941

-1.864

.079* .041 .61
1.21

34.20

Point Average 
Age in Nonths at

.446 .514 .399*** .045 17.80 Multiple R = .546 
R2 = .298

Tiae of Test .235 .009 .196*** .040 4.61 Adjusted R2 = .284
Acreage Per Student 
Library Open After

-.214 -10.938 -.209*** .047 4.47 SE = .677

School Per Student .095 2.526 .113** .042 1.07
Sex -.068 -.140 -.088* .042 .60
Gifted Prograa
Other3
Constant

.187 .281

-1.906

.087* .041 1.62
-.33

29.84

*—p<. 05 **—p< .01 ***--p<.001
fl—Predictors -forced into equation, but not significant at or beyond the .15 level.
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o r i g i n a l  and populat ion reading t e s t  t o t a l  models (Table G- l :  or Table 

36) .  S t udent ' s  19B3 c i t i z e n s h i p  grade,  however,  cont r i but ed  a l a r g e t  

suppression e f f e c t ,  whi l e  other  p r ev i ous l y  entered v a r i a b l e s  accounted 

f o r  s l i g h t l y  less var i ance (see below f or  discussion of t h i s ) .  Taken 

toget her  a l l  entered v a r i a b l e s  accounted f o r  39 ’/., or 1.27. more, of the 

t o t a l  va r i ance ,  l eav ing 617. of the var i ance to be explained by f a c t or s  

out s ide  of t h i s  an a l y s i s .

V o c a b uI a rv Knowledge

The comparat ive r e s u l t s  (Table G- l ;  or Table 36) i nd i cat ed  that  

the number of minutes a f t e r  school t hat  the l i b r a r y  was open per 

student ,  the number of magazine subscr i p t i ons  per student ,  the number 

of days a student  was absent in 1982-83,  and whether a home telephone  

number was l i s t e d  were a l l  a d d i t i ona l  p r ed i c t or s  in the new populat ion  

vocabulary knowledge model. In looking at  the explained var i ance ,  

previous reading grades explained s l i g h t l y  more var iance in the 

populat ion than in the o r i g i n a l  model,  but a l l  other  p rev i ous l y  

entered v a r i a b l e s  accounted for  s l i g h t l y  less var i ance .  The l a r g es t  

t o t a l  amount of increased var i ance was found for  the populat ion  

vocabulary knowledge model,  as i t  expla ined 347,  or 3.37 more, Qf the  

t o t a l  var i ance .  Thus, 667. of the t o t a l  var i ance in vocabulary  

knowledge t e s t  scores was l e f t  unexplained by the f ac t o r s  in t h i s  

an a l ys i s .

L i s t en i ng  Comprehension

The number of minutes that  the l i b r a r y  was open a f t e r  school per
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st udent ,  whether an emergency telephone number was l i s t e d ,  and 

s t u d e n t ' s  residence were added to the l i s t e n i n g  comprehension model 

(Table G- l ;  or Table 36 ) .  Most v a r i a b l e s  t ha t  entered the o r i g i n a l  

model accounted f o r  s l i g h t l y  l ess var i ance  in the popul a t i on model,  

al though p a r t i c i p a t i o n  in the f eder a l  lunch program expla ined s l i g h t l y  

more of the var i ance .  Taken t o g e t h e r ,  the v a r i a b l e s  in the populat ion  

model expla ined 31'/., or 2.5V. more, of the t o t a l  var i ance  in l i s t e n i n g  

comprehension t e s t  scores,  which l e f t  69’/. of the var i ance  yet  to be 

explained by f a c t o r s  not included in t h i s  a n a l y s i s .

Audi torv  Test Total

S t r u c t u r a l  1y , f i v e  a d d i t i o n a l  v a r i a b l e s  were added to the 

populat ion aud i t o ry  t es t  t o t a l  model: s t u d e n t ' s  r es i dence ,  f a t h e r ' s

s t a t u s ,  the number of days the student  was absent ,  the number of  

parents absent ,  and whether a home telephone number was l i s t e d .  While 

the 1983 reading grade expla ined s l i g h t l y  more var i ance ,  a l l  other  

v a r i a b l e s  tha t  had p r e v i o u s l y  entered i n t o  the o r i g i n a l  model 

expla ined s l i g h t l y  l ess var i ance  in the populat ion model.  The 

populat ion model expla ined 26 V., or 3 . 2  V. more, of the t o t a l  var i ance  in 

aud i t o ry  t e s t  t o t a l  scores,  which l e f t  74’/. of the var i ance  yet  to  be 

explained by f a c t o r s  not included in t h i s  a na l y s i s .

S pe l l i ng

No s t r u c t u r a l  changes were observed (Table G- l ;  or Table 36) 

between the o r i g i n a l  and populat ion s p e l l i n g  models.  S t uden t ' s  sex,  

acreage per s t udent ,  percentage of books l os t  per s tudent ,  and number
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of parent s  employed a l l  accounted f o r  s l i g h t l y  more var i ance in the  

popul a t i on  model,  whi le  the 1983 reading grade,  s t uden t ' s  res i dence ,  

and number of encyclopedia sets per student  expla ined s l i g h t l y  l ess  

var i ance  in the populat ion than in the o r i g i n a l  model.  The popul a t i on  

model expla ined 1.3'/. more, or 40V., of the t o t a l  var i ance in s p e l l i n g  

achievement  t e s t  scores.  Thus, f a c t o r s  outs ide  t h i s  analys is  

accounted for  60'/. of the var i ance in s p e l l i ng  achievement.

Nath Concepts

The number of minutes t ha t  the l i b r a r y  was open a f t e r  school per  

student  was the only s t r u c t u r a l  add i t i on  to the math concepts 

popul a t i on  model (Table G- l :  or Table 36) which also had the second 

smal l es t  amount of change (.87.) in explained t o t a l  var i ance .

S t udent ' s  grade l eve l  and g i f t e d  program p a r t i c i p a t i o n  both exoi  a i ne d 

s l i g h t l y  more var i ance in the populat ion model,  whi le  1985 grads point  

average,  percentage of books l os t  per s t udent ,  and whether a home 

phone was l i s t e d  each explained s l i g h t l y  l ess var i ance in the 

popul a t i on  than in the o r i g i n a l  model. Taken t oget her ,  a l l  v a r i a b l e s  

accounted f or  31’/. of the var i ance in math concepts achievement ,  thus  

l eav i ng  69)1 of the var iance yet to be expla ined by va r i a b l e s  not  

i n c l ude d  in t h i s  a n a l y s i s .

Nath Test Total

St udent ' s  age and the number of minutes t ha t  the l i b r a r y  was open 

a f t e r  school per student  were added to the math test  zot a i  populat ion  

model (Table G- l ;  or Table 36) .  The s t udent ' s  19S3 c i t i z e n s h i p  grade
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was the only v a r i a b l e  from the o r i g i n a l  model to account for more 

var i ance  in the papulat ion model.  Taken t oget her ,  a l l  v a r i a b l e s  in 

the populat ion math t e s t  t o t a l  -model expla ined 34V,, or 1.4'/. more, of 

the t o t a l  va r i ance ,  which l e f t  6 6 of the var iance to be explained by 

v a r i a b l e s  not included in t h i s  ana l ys i s .

Science Knowledge

The l e a s t  amount of change between the o r i g i n a l  and populat ion  

models was f o r  science knowledge (Table G- l ;  or Table 36) .  There wer 

no s t r u c t u r a l  changes,  and the populat ion model only accounted for  . i 

more of the var i ance .  I n t e r n a l l y ,  several  moderate changes did occur  

as the 1983 grade point  average and acreage per student  v a r i a b l e s  

accounted for  s l i g h t l y  more var iance and the other g r ed i c t or s  

explained s l i g h t l y  l ess var i ance .  Taken together  the populat ion  

science knowledge model explained 30*/. of the var i ance ,  which meant 

t ha t  707. of the var iance in science achievement t es t  scores was l e f t  

to be expla ined by v a r i ab l es  not included in t h i s  ana l ys i s .
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Table G-2. Population Stepwise and Forced Entry Multip le
Regression Results Without Grade Level

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

Z OF TABLE 
VARIANCE

Word Study Skills
1983 Reading Grade .394 .359 .3-70*** .048 14.59 Multiple R = .495
Acreage Per Student -.254 -10.398 -.189*** .058 4.81 R2 = .246
Sex .134 .230 .136** .046 1.82 Adjusted R2 = .215
Age in Months at SE = .747
Time of Test .058 .004 .080 .044 .47

Emergency Telephone .148 .266 .099* .043 1.47 .
Father's Status -.086 -.153 -.065 .043 .56
19B3 Citizenship Grade .129 -.082 -.077 .049 -1.00
Other3 1.83
Constant -1.294 24.55

Reading Comprehension
1983 Reading Grade .492 .377 .444*** .045 21.85 Multiple R = .569
Acreage Per Student _ TOC 

■ LL tJ -9.399 -.195*** .054 4.38 R2 = .324
Library Open After Adjusted R2 = .298
School Per Student .098 2.041 .099* .043 .97 SE = .618

Gifted Program nnn
• LLL .204 .068 .042 1.52

Cost of School
Per Student -.031 6.3E-5 .093* .047 -.29

Change of Schools .178 .127 .086* .042 1.52
Sex .081 .141 .095* .044 .77
Emergency Telephone .149 .179 .076 .041 1.14
Free i  Reduced Lunch -.159 -.142 -.072 .042 1.14
1983 Citizenship Grade .126 -.093 -.100* .047 -1.26
Other .68
Constant -.304 32.42

Reading Test Total
1983 Reading Grade .531 .416 .490*** .043 26.00 Multiple R = .624
Acreage Per Student -.281 -8.534 -.177*** .052 4.97 R2 = .389
Library Open After Adjusted R2 = .364
School Per Student .098 1.925 .094* .043 .91 SE = .589

Sex .128 .212 . 144*** .041 1.34
Emergency Telephone .178 .250 .106** .039 1.89
1983 Citizenship Grade .153 -.101 -.108** .044 -1 . 66
Father's Status -.111 -.169 -.082* .039 .90
Other3 4.05
Constant -1.064 38.90

i —p<,05 **~p<.01 ***--p< .001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 6-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Vocabulary Knowledge 
1983 Reading 6rade .484 .425 .432*** .044 20.92 Multiple R = .581
Free & Reduced Lunch -.227 -.298 -.130** .041 2.95 R2 = .338
Change of Schools .195 .130 .076 .042 1.48 Adjusted R2 = .309
Emergency Telephone .172 .230 .085* .041 1.46 SE = .710
Gifted Program .234 .253 .073 .042 1.71
Nuaber of Days Absent 
in 1982-83 .094 .011 .098* .041 .92

Library Open After 
School Per Student .106 1.640 .069 .044 .74

Hoae Phone Listed .177 .322 .092* .042 1.63
Other3
Constant

Listening Coaprehension 
1983 Reading 6rade .425

-1.658

.394 .404*** .046

1.96
33.77

17.17 Multiple R = .544
Change of Schools .204 .230 .134** .044 2.75 R2 = .296
Age in Months at 
Tiae of Test .099 .006 .127** • .042 1.25

Adjusted R2 = .266 
SE = .728

Magazine Subscriptions 
Per Student -.160 -6.673 -.086 .046 1.38

Free & Reduced Lunch -.183 -.247 -.103** .042 1.99
Nuaber of Parents 
Absent -.004 .212 .101* .047 -.04

Hoae Phone Listed .165 .341 .098* .043 1.62
Student's Residence -.100 -.183 -.103* .045 1.03
Library Open After 
School Per Student .121 1.752 .074 .045 .90

Emergency Telephone .150 .229 .085* .042 1.27
Other3
Constant -2.261

.30
29.62

*--p<.05 **--p<.01 ***—p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



697

Table 6-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Auditory Test Total
1983 Reading Grade .424 .416 .389444 .047 16.48 Multiple R = .513
Emergency Telephone .185 .324 .10944 .043 2.02 R2 = .263
Free i  Reduced Lunch -.170 -.251 -.1004 .043 1.71 Adjusted R2 = .231
6ifted Prograa .214 .262 .070 .044 1.49 SE = .816
Change of Schools .173 .165 .0884 .045 1.53
Student's Residence -.060 -.197 -.1024 .046 .61
Father's Status 
Nuaber of Days Absent

.046 .179 .069 .043 .32

in 19B2-83 
Nuaber of Parents

.080 .009 .079 .043 .63

Absent -.024 .182 .079 .048 -.19
Hoae Phone Listed
0thera
Constant

Spelling

.154 .331

-1.6S0

.0874 .044 1.34
■ 33 

26.27

19B3 Reading Grade .511 .497 .485444 .042 24.79 Multiple R = .629
Student's Residence -.213 -.336 -.180444 .043 3.85 R2 = .396
Sex .181 .279 .156444 .041 2.84 Adjusted R2 = .371
Acreage Per Student 
Encyclopedia Sets

-.302 -5.583 -.096 .050 2.90 SE = .706

Per Student 
Percentage of Lost

.188 8.524 .10644 .042 1.99

Books Per Student 
Nuaber of Parents

-.201 -117.263 -.1074 .047 2.15

Eaployed
Other3
Constant

-.004 .280

-1.175

.11344 .043 -.04
1.13

39.61

*--p(.05 4#--p<.01 444 p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table G-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Nath Concepts
1983 Grade
Point Average .497 .705 .486*** .045 24.14 Multiple R = .559

Gifted Prograa .233 .424 .116** .040 2.70 R2 = .312
Age in Nonths at Adjusted R2 = .299
Tiae of Test .147 .005 .098** .040 1.43 SE = .755

Percentage of Lost
Books Per Student -.121 -133.349 -.120** .047 1.46

1983 Citizenship Grade .098 -.143 -.126** .048 -1.24
Hoae Phone Listed .164 .311 .084* .041 1.39
Library Open After
School Per Student .077 2.076 .083* .041 .64

Other3 .73
Constant -2.100 31.25

Nath Test Total
19B3 Grade
Point Average .537 .746 .526*** .044 28.26 Multiple R = .585

Gifted Prograa .247 .443 .124** .040 3.07 R2 = .342
Percentage of Books Adjusted R2 = .329
Lost Per Student -.125 -143.137 -.132** .046 1.65 SE = .721

1983 Citizenship 6rade .129 -.127 -.115** .047 -1.49
Age in Months at
Tiae of Test .124 .004 .072 .039 .89

Library Open After
School Per Student .078 1.941 .079* .041 .61

Other3 1.21
Constant -1.864 34.20

Science Knowledge
1983 Grade
Point Average .446 .514 .399*** .045 17.80 Multiple R = .546

Age in Nonths at R2 = .298
Tiae of Test .234 .009 .196*** .040 4.61 Adjusted R2 = .284

Acreage Per Student -.214 -10.938 -.209*** .047 4.47 SE = .677
Library Open After
School Per Student .095 2.526 .113** .042 1.07

Sex -.068 -.140 -.088* .042 .60
Sifted Prograa .187 .281 .087* .041 1.62
Other3 -.33
Constant -1.906 29.84

*--p<.05 **—p<-01 ***—p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX H

INDIAN STEPWISE AND FORCED ENTRY 

MULTIPLE REGRESSION RESULTS

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



700

I nd i an  Modal ;

Word Study S k i l l s

Five v a r i a b l e s  were -found to enter  the reading word study s k i l l s  

model (Table H — 1; or Table 39) at  or beyond the .15 l e v e l  of  

s i g n i f i c a n c e ,  which t oget her  wi th a l l  v a r i ab l e s  forced i n t o  the 

equat ion (p >.15)  accounted f or  337, of the expla ined var i ance in 

reading word study s k i l l s  t e s t  scores f or  Indian students in the 

Washoe County School D i s t r i c t .  This meant that  677. of the observed 

var iance in word study s k i l l s  was yet  to be accounted f o r  by f a c t o r s  

other  than those included in t h i s  ana l ys i s .  Previous grades,  as 

expected,  was the best  p r e d i c t o r ,  but l i k e  previous analyses did not  

explain  as much var i ance as a n t i c i p a t e d ;  that  i s ,  the 19S3 reading  

grade explained only 197. of the var i ance in word study s k i l l s  t es t  

scores for  Indian students.  The next best p r ed i c t or s  of Indian  

students '  word study s k i l l s  achievement were f a t h e r ' s  s ta tus  (47.) and 

the number of magazine subscr i p t i ons  per student  (47.). Grade l eve l  

(17.) and emergency telephone number (.27.) were the other two 

s i g n i f i c a n t  (p <. 15) p r e d i c t o r s .

Reading Comprehension

As expected,  the previous (1983) reading grade was the best  

pr e d i c t o r  (327.) of reading comprehension achievement (Table H - 1; or 

Table 39) .  However,  only two other v a r i a b l e s ,  g i f t e d  program 

p a r t i c i p a t i o n  (27.) and the number of encyclopedia sets per student  

(3/ i ) ,  were s i g n i f i c a n t  (p <. 15) p r e d i c t o r s .  Taken together  a l l
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Table H - l .  Indian Stepwise and Forced Entry M ult ip le  Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr 3 BETA SE BETA

I  OF TABLE 
VARIANCE

Nord Study Skills
1983 Reading 6rade .427 .424 .437*** .074 IB.67 Multiple R = .572
Father's Status -.220 -.448 -.200** .063 4.40 R2  ̂ = .327
6rade Level .075 .103 .170** .067 1.23 Adjusted R2 = .268
Magazine Subscriptions SE = .720
Per Student -.183 -10.583 -.217** .078 4.08

Eaergency Telephone -.018 -.221 -.102 .071 .19
Other3 4.07
Constant -1.320 32.69

Reading Comprehension
1983 Reading Grade .572 .507 .550*** .071 31.46 Multiple R = .610
Encyclopedia Sets R2 = .373
Per Student .205 13.554 .143* .065 3.05 Adjusted R2 = .318

Gifted Prograa lnq .470 .100 . 063 2.30 SE = .659
Other3 .46
Constant -1.580 37.27

Reading Test Total
1983 Reading Grade .ill) .522 .610*** .066 37.23 Multiple R = .6B4
Magazine Subscriptions R2 = .468
Per Student -.172 -3.090 -.133** .069 3.23 Adjusted R2 = .421

Grade Level -.021 .055 .103 .060 -.22 SE = .564
Eaergency Telephone -.012 -.236 -.124* .063 .15
Father's Status -.100 -.198 -.100 ,056 1.0!
Gifted Program .258 .441 .102 .058 2.61
Other3 2.74
Constant -1.358 46.75

Vocabulary Knowledge
1983 Reading Grade .434 .472 .475*** .079 20.59 Multiple R = .521
Grade Level .027 .093 .150* .070 .40 R2 = .272
Encyclopedia Sets Adjusted R2 = .208
Per Student .178 10.276 .104 .070 1.86 SE = .766

Other3 4.30
Constant -1.996 27.15

* - -p < .0 5  H - p 'v . 0 1  H 4 - p < .0 0 1

a—F’redictars Forced into equation, but not significant at or beyond the .15 level.
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Table H- l .  (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Carr B BETA SE BETA

I  2F TABLE 
VARIANCE

Listening Coaprehension
1983 Reading Grade 
Percentage of Books

.374 .387 .394*** .080 14.75 Multiple R = .496 
R2 = .246

Lost Per Student -.131 -138.846 -.215** .087 2.82 Adjusted R2 = .181
Father's Status 
Encyclopedia Sets

.113 .255 .113 .067 1.31 SE = .770

Per Student .201 11.139 .114 .071 2.30
Student's Residence
Other3
Constant

Auditory Test Total

.108 .244

-1.439

.144 .075 1.55 ■ 
1.90 

24.63

1983 Reading Grade 
Percentage of Books

.446 .461 .475*** .077 21.18 Multiple R = .552 
R2 = .305

Lost Per Student -.143 -108.536 -.170* .084 2.43 Adjusted R2 = .245
Gifted Prograa 
Encyclopedia Sets

. 260 .603 .122 .067 3.18 SE = .731

Per Student .205 11.129 .116 .068 2.37
Grade Level
Other3
Constant

Spelling

.001 .073

-1.307

.121 .068 .00
1.35

30.51

1963 Reading Grade 
Nuaber of Days Absent

.483 .456 .436*** .072 21.02 Multiple R = .604 
R2  ̂ = .365

m 1982-33 -.268 -.016 -.156** . 063 4.17 Adjusted R2 = .310
Father s Status -.127 -.310 -.129* .061 1.63 SE = .754
Gifted Prograa 
Nuaber of Parents

.256 .737 .139* .063 3.55

Absent -.126 -.360 -.194** .072 2.45
Eaergency Telephone -.032 -.265 -.113 .069 .36
Free I  Reduced Lunch -.158 -.238 -.129* .062 2.03
Student's Residence 
Nuaber of Parents

-.007 -.228 -.126 .070 .08

Eaployed
Other3
Constant

-.033 .346

-.747

.189* .077 -.61
1.86

36.54

*—p<. 05 **~p<.01 ***--p< .001
a—Predictors forced into equation, but not significant at or beyonfl the .15 level.
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Table H- l .  (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Nath Concepts
1983 Srade
Feint Average .544 .707 .562*** .069 30.57 Multi pie R = .613

Percentage of Books R2 = .376
Lost Per Student -.187 -119.373 -.179** .067 3.34 Adjusted R2 = .353

Sex -.072 -.176 -.100 .062 .71 SE = .707
Gifted Prograa .274 .499 .097 .061 2.65
Other3 .28
Constant -2.083 37.55

Nath Test Total
1993 Srade
Point Average .570 .699 .575*** .068 32.77 Multiple R = .622

Percentage of Books R2 = .387
Lost Per Student -.173 -128.319 -.199** .067 3.46 Adjusted R2 = .365

Gifted Progras .277 .493 .099 .060 n  t c  
L,  / J SE = .676

Other3 -.30
Constant -1.699 38.63

Science Knowledge
1993 Grade
Point Average .369 .529 .455*** .074 16.81 Multiple R = .533

Percentage of Books R2 = .284
Lost Per Student -.223 -159.302 -.259*** .072 5.78 Adjusted R2 = .258

Grade Level .121 .130 .223*** .064 2.69 SE = .698
Gifted Progras .296 .642 .135* . 065 3.99
19B3 Citizenship Grade .134 -.110 -.118 .075 -1.5B
Other3 .72
Constant -1.285 23.41

*—p<.05 **--pC.Ol ***—p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



704

v a r i ab l es  ent er i ng  the equat ion accounted -for 377, of the t o t a l  

var i ance ,  thus l eav ing 637. of the var i ance to be explained by f a c t o r s  

not included in t h i s  ana l y s i s .

Reading Test Total

A t o t a l  of six v a r i a b l e s  entered i n t o  the reading t es t  t o t a l  model 

of achievement (Table H - l ;  or Table 39) at  or beyond the l eve l  of 

s i g n i f i c a n c e  (p < . 1 5 ) .  Al l  ent e r i ng  f a c t or s  accounted f o r  477. of the 

explained var i ance ,  which meant that  537. of the var i ance in reading  

t e s t  t o t a l  achievement for  Indian students was yet  to be explained by 

v a r i a b l e s  outside t h i s  an a l y s i s .  Again,  as expected,  the 1933 reading  

grade explained the most var i ance (377.).  The number of magazine 

subscr i pt ! ons  per student  accounted for  37. of the va r i ance ,  whi le the  

g i f t e d  program (37.) , f a t h e r ' s  s ta tus  (171), emergency telephone number 

( .27. ) ,  and grade l eve l  ( - .27. )  v a r i a b l e s  were the other  p r e d i c t or s .

Vocabulary Knowledge

The number of encyclopedia sets per student  expla ined 27., grade 

l eve l  accounted for  .27., and the 1983 reading grade expla ined 217. of 

the t o t a l  var iance in vocabulary knowledge t e s t  scores f or  Indian  

students (Table H - l ;  or Table 39) .  These p r e d i c t o r s ,  along with the 

other  v a r i a b l es  in the equat ion that  were not s i g n i f i c a n t  ( i . e . ,  p 

> . 1 5 ) ,  explained 277. of the t o t a l  var i ance in vocabulary knowledge 

achievement for  Indian st udents ,  meaning t ha t  637. of the var iance was 

l e f t  unexplained;  t ha t  i s ,  was accountable by f a c t o r s  not in t h i s  

ana l ys i s .
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L i s t e n i n g  Comprehension

Taken t oge t her ,  a l l  v a r i a b l e s  ent er i ng  i n t o  the l i s t e n i n g  

comprehension achievement model (Table H - l ;  or Table 39) f or  Indian  

students explained 257. of the ob'served var i ance .  Thus, 757. of the  

var iance in l i s t e n i n g  comprehension achievement for  Indian students  

must be a t t r i b u t e d  to v a r i a b l e s  not included in t h i s  ana l ys i s .  

S p e c i f i c a l l y ,  the 1983 reading grade cont r i bu t ed  157. to the t o t a l  

var i ance ,  whi l e  s t u den t ' s  residence accounted f o r  27,  percentage of 

books l o s t  per student  37., f a t h e r ' s  s ta t us  17., and the number of 

encyclopedia sets per student  27. of the t o t a l  var i ance .

Audi tory Test Total

Whi le the 1983 reading grade expla ined 217. of the t o t a l  va r i ance ,  

g i f t e d  program p a r t i c i p a t i o n  accounted f o r  37., the percentage of books 

l o s t  per student  3'/., and the number of encyclopedia sets per student  

27. of the t o t a l  var i ance in aud i t o r y  t es t  t o t a l  scores (Table H - l ;  or 

Table 39 ) .  I n t e r e s t i n g l y ,  grade l eve l  entered i n t o  the equat ion,  but  

cont r i buted  less than one one- hundredth of a percentage ( i . e . ,  07.) to 

the t o t a l  observed var iance in Indian s t udents '  aud i t o r y  t e s t  t o t a l  

scores.  Taken t og e t her ,  a l l  ent er i ng  v a r i a b l es  explained 307 of the  

a udi t ory  t e s t  t o t a l  score var i ance for  Indian students,  l eav ing 707. of 

the t o t a l  var i ance to be explained by f a c t o r s  not in t h i s  a n a l ys i s .

S p e l l i ng  Knowledge

Whi le the 1983 reading grade was the best p r e d i c t o r  (217. of the  

explained var i ance)  of s p e l l i ng  knowledge (Table H - l ;  or Table 3 9 ) ,
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the number of days absent in 1982-83 was the next  best  p r e d i c t o r  (47.),  

f o l l owed by g i f t e d  program p a r t i c i p a t i o n  (47.),  number of parents  

absent  (27.),  p a r t i c i p a t i o n  in the f e d e r a l  lunch program (27.),  f a t h e r ' s  

st a t u s  (27.),  and emergency telephone number ( .47. ) .  Al l  en t e r i ng  

v a r i a b l e s ,  i nc l ud i ng  those t hat  were not s t a t i s t i c a l l y  s i g n i f i c a n t  

( i . e . ,  p > . 1 5 ) ,  expla ined 367. of the t o t a l  var i ance in s p e l l i n g  

knowledge achievement t e s t  scores f o r  Indian students.  Hence,  647. of 

the var i ance  in s p e l l i n g  achievement t e s t  scores for  Indian students  

must be a t t r i b u t e d  to f a c t o r s  not included in t h i s  a n a l ys i s .

Math Concepts

Near l y  317. of the var i ance in math concept  achievement t e s t  scores  

(Table H - l ;  or Table 39) for  Indian students was accounted for  by the 

s t u d e n t ' s  1983 grade point  average.  P a r t i c i p a t i o n  in the g i f t e d  

program and the percentage of books l os t  per student  both expla ined 37. 

of the t o t a l  va r i ance ,  whi le  s t u d e n t ’ s sex accounted for  another  17. of 

the var i ance .  Taken t o ge t he r ,  a l l  en t e r i ng  v a r i a b l e s  expla ined 387. of 

the I ndian s t udent s '  math concepts achievement ,  leaving 627. of the 

t o t a l  var i ance  to  be explained by f a c t o r s  not in t h i s  an a l ys i s .

Math Test  Total

With the except ion t ha t  s t ude n t ' s  sex was not a p r e d i c t o r  in math 

t e s t  t o t a l  model of achievement f o r  Indian students (Table H - l ;  or 

Table 3 9 ) ,  the same v a r i a b l e s  entered as in the math concepts model.  

That i s ,  the s t ud e n t ' s  1983 grade point  average explained 337., g i f t e d  

student  program p a r t i c i p a t i o n  accounted f or  37,  and tne percentage of
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books l os t  per student, explained near l y  47. of the t o t a l  observed 

var i ance  in math t e s t  t o t a l  achievement t e s t  scores.  Al l  p r ed i c t or s  

t oge t her  expla ined 397. of the t o t a l  va r i ance ,  which meant t hat  617. of 

the var i ance was a t t r i b u t a b l e  to f a c t o r s  not included in t h i s  a n a l ys i s .  

Science Knowledge

Five p r ed i c t or s  entered i n t o  the science knowledge model of 

achievement f or  Indian students (Table H - l ;  or Table 39) at or beyond 

the l e v e l  s i g n i f i c a n c e  (p < . 1 5 ) .  These v a r i a b l e s ,  along with those 

t ha t  were not s i g n i f i c a n t  ( i . e . ,  p > . 1 5 ) ,  accounted f o r  2S7. of the 

observed var i ance in Indian s t udent s '  science knowledge achievement  

t e s t  scores.  This meant that  727. of the t o t a l  var i ance was yet to be 

expla ined by v a r i a b l e s  not included in t h i s  a n a l ys i s .  S p e c i f i c a l l y ,  

the s t ud e n t ' s  1983 grade point  average cont r i but ed  177., g i f t e d  program 

p a r t i c i p a t i o n  accounted for  47., the percentage of books lost  per  

student  expla ined 67., and the s t ud e n t ' s  grade l eve l  accounted f o r  37. 

of the t o t a l  var i ance in science knowledge t e s t  scores,  whi le the  

s t u d e n t ' s  1983 c i t i z e n s h i p  grade n e g a t i v e l y  inf luenced (-27.) the model.
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Table H-2. Indian Stepwise and Forced Entry M ult ip le
Regression Results Without Grade Level

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study Skills
1983 Reading Srade .427 .426 .439*0 .076 18.76 Multiple R = .566
Father’s Status -.220 -.455 -.204** .063 4.47 R2 = .320
Magazine Subscriptions Adjusted R2 = ,261
Per Student -.188 -10.101 -.207** .078 3.89 SE = .724

Age in Months at
Tiae ot Test .022 .007 .144* .063 .31

Eaergency Telephone -.018 -.248 -.114 .071 .21
0thera 4.36
Constant -1.738 32.00

Reading Comprehension
1983 Reading Grade .572 .496 .539*** .072 30.79 Multiple R = .610
Encyclopedia Sets R2  ̂ = .372
Per Student .205 13.296 .146* .065 2.99 Adjusted R2 = .318

Gifted Prograa .229 .509 .109 .062 2.49 SE = .659
OttiEr3 .96
Constant -1.346 7 7  77

J / U J

Reading Test Total
19B3 Reading Grade .610 .514 .602*** .067 36.&9 Multiple R = .679
Magazine Subscriptions R2 = .461
Per Student -.172 -7.533 -.176** .069 • j *  v - j Adjusted R2 = ,414

Eaergency Telephone -.012 -.256 -.134* .063 .16 SE = .568
Gifted Prograa .253 .497 . 1 1 2 * .058 2.89
Father's Status -.100 -.203 -.103 .056 1.03
Other3 2.30
Constant -1.391 46.10

Vocabulary Knowledge
19B3 Reading Grade .433 .474 .478*** .080 20.72 Multiple R = .517
Gifted Prograa .229 .518 .103 .069 i-t R2 = .267
Encyclopedia Sets Adjusted R2 = .204
Per Student .178 10.476 .106 .070 1.90 SE = .763

Age in Months at
Tiae of Test -.020 .006 .133 .071 -.26

Other3 2.01
Constant -2.405 26.72

*—p<. 05 **~p<.01 ***--p i.001
a—Predictors forced into equation, but not significant at or beyond the .15 ie.el.
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Table H-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Listening Coaprehension
1983 Reading Grade .374 .387 .394*0 .081 14.76 Multiple R = .494
Percentage of Books R2 = .244
Lost Per Student -.131 -136.037 -.211* .087 2.76 Adjusted R2 = .179

Father's Status .116 .251 .111 .067 1.29 SE = .771
Encyclopedia Sets
Per Student .201 11.232 .115 .071 2.32

Student's Residence .108 .235 .133 .075 1.49
Other3 1.80
Constant -1.645 24.42

Auditory Test Total
•

1983 Reading Grade .446 .461 .476*** .078 21.19 Multiple R = .549
Percentage of Books R2 = .301
Lost Per Student -.143 -104.736 -.164* .084 2.34 Adjusted R2 = .240

Gifted Prograa .260 .645 .131* .066 3.40 SE = .733
Encyclopedia Sets
Per Student .205 11.254 .117 .069 2.39

Age in Months at
Tiae of Test -.045 .005 .100 .069 .45

Other3 .34
Constant -2.084 30.11

Spelling
1983 Reading Grade .483 .443 .423*** .072 20.43 Multiple R = .606
Nuaber of Days Absent R2 = .367
in 1982-83 -.263 -.016 -.157** .063 4.20 Adjusted R2 = .312

Father's Status -.127 -.311 -.129* .061 1.64 SE = .752
6ifted Prograa .256 .768 .144* .063 3.70
Nuaber of Parents
Absent -.126 -.359 -.194** .072 2.44

Eaergency Telephone -.032 -.276 -.113 .068 .38
Free & Reduced Lunch -.158 -.226 -.123* .061 1.93
Student’s Residence -.007 -.230 -.127 .070 .03
Nuaber of Parenis
Employed -.033 .345 .188* .076 -.61

Other3 2.54
Constant -.412 36.73

*-p<.05 i t  p(.01 ***-- p<.001
a—Predictors forced mto equation, but not significant at or beyond the .15 level.
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DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
l VARIANCE

Hath Concepts
1983. Srade
Point Average .544 .696 .553*** .070 30.08 Multiple R = .610

Percentage of Books R2 .372
Lost Per Student -.187 -•114.389 -.172** .067 3.22 Adjusted R2 = .349

Student' Sex -.072 -.175 -.099 .062 .71 SE .709
Bitted Prograa .274 .540 .105 .061 2.87
Other3 ■ 31
Constant -2.097 37.19

Hath Test Total
1983 Grade
Point Average .570 .690 .568*** .069 7  n  7 Q  

W'O Multiple R = .621
Percentage of Books R2 .386
Lost Per Student -.173 -■125.431 -.195** .066 3.33 Adjusted R2 = .363

Gifted Prograa .277 .519 .104 .060 2.90 SE .677
Other3 -.11
Constant -1.673 38.55

Science Knowledge
1983 Srade
Point Average .369 .532 .458*** .075 16.89 Multiple R = .524

Percentage of BoGks r2 .274
Lost Per Student -.223 -■153.796 -.250*** .072 5.58 Adjusted R2 = .248

Age in Honths at SE .703
Tiae of Test .073 .009 .193** .065 1.45

Gifted Prograa .296 .700 .147* .065 4.36
1983 Citizenship Grade .134 -.113 -.121 .076 -1.63
Other3 ,76
Constant -1.380 27.41

*~p<.05 **—p<.01 ***--p|< .001
3—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 1-1. Indian Modified Stepwise and Forced Entry Multiple Regression Results

DEPENDENT VARIABLES/ 1 OF TABLE
PREDICTORS__________ Corr B BETA SE BETA VARIANCE

Word Study Skills
1983 Reading Grade .427 .418 .430*** .075 18.37 Multiple R = .575
Father's Status -.220 -.449 -.201** .063 4.41 R2 = .330
Grade Level .075 .096 .158* .069 1.19 Adjusted R2 = .260
Magazine Subscriptions SE = .724
Per Student 1

C
O

C
O -10.014 -.205** .079 3.86

Other3 5.21
Constant -1.102 33.04

Reading Coaprehension
1983 Reading Grade .572 .508 .552*** .072 31.55 Multiple R = .613
Encyclopedia Sets R2 = .376
Per Student .205 15.109 .166** .067 3.40 Adjusted r2 = .310

6ifted Prograa .229 .467 .100 .064 2.28 SE = .663
Other3 .36
Constant -1.790 37.59

Reading Test Total
1983 Reading Grade .610 .521 .609*** .067 37.16 Multiple R = .685
Magazine Subscriptions r2 = .469
Per Student -.172 -8.076 -.188** .071 3.22 Adjusted R2 = .413

Grade Level -.021 .055 .104 .062 -.22 SE * .568
Eaergency Telephone -.012 -.245 -.128* .064 .15
Father's Status -.100 -.198 -.100 .056 1.01
Gifted Prograa .258 .440 .101 .058 2.61
Other3 2.96
Constant -1.481 46.39

Vocabulary Knowledge
1983 Reading Grade .434 .455 .458*** .078 19.87 Multiple R = .535
Reservation Head Start -.086 -.311 -.127 .085 1.09 r2 = .286
Encyclopedia Sets Adjusted R2 = .207
Per Student .178 11.622 .118 .072 2.11 SE * .767

6rade Level .027 .076 .122 .070 .33
Other3 5.21
Constant -1.970 28.61

*~p< .05 **--p<.01 ***—p< .001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 1-1. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Listening Coaprehension
1983 Reading Grade .374 .383 .390*** .0B1 14.60 Multiple R = .504
Percentage of Books R2 = .254
Lost Per Student -.131 -138.862 -.215** .088 2.82 Adjusted R2 = .175

Father's Status .116 .257 .114 .068 1.32 SE = .773
Encyclopedia Sets
Per Student .201 10.792 .111 .074 2.23

Student's Residence .108 .241 .142 .077 1.53
Other3 2.87
Constant -1.079 25.37

Auditory Test Total
1983 Reading Grade .446 .452 .466*** .078 20.76 Multiple R = .559
Percentage of Books R2 = .312
Lost Per Student -.143 -104.128 -.163* .084 2.33 Adjusted R2 = .240

Gifted Prograa .260 .558 .113 .067 2.94 SE = .733
Grade Level .001 .066 .109 .069 .01
Encyclopedia Sets
Per Student .205 11.765 .122 .071 2.50

Other3 2.60
Constant -1.616 31.23

Spelling
1983 Reading Grade .483 .451 .431*** .073 20.79 Multiple R = .606
Nuaber of Days Absent R2 = .368
in 1982-83 -.268 -.016 -.160** .064 4.28 Adjusted R2 = .301

Father's Status -.127 -.309 -.128* .061 1.63 SE = .759
Gifted Prograa .256 .708 .133* .064 3.40
Nuaber of Parents
Absent -.126 -.362 -.195** .073 2.47

Eaergency Telephone -.032 -.269 -.115 .070 .37
Free & Reduced Lunch -.158 -.240 -.130* .062 2.05
Student's Residence -.007 -.228 -.126 .072 .08
Nuaber of Parents
Eaployed -.033 .344 .187* .077 -.61

Other3 2.31
Constant -.628 36.77

«—p<. 05 « —p< .01 ***~p<.00l
a—Predictors -forced into equation, but not significant at or beyond the .15 level.
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Table 1-1. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Hath Concepts
1983 Grade
Point Average .544 .722 .574«* .070 31.23 Multiple R = .621

Percentage of Books R2 = .385
Lost Per Student -.187 -118.798 - . 1 7 8 m .067 3.33 Adjusted R2 = .353

Preschool Attendance -.013 .184 .097 .062 -.13 SE = .707
Sex -.072 -.169 -.096 .062 .68
Hose Phone Listed .135 .194 .096 .065 1.30
Otner3 2.10
Constant -2.142 38.51

Hath Test Total •

1983 Grade
Point Average .570 .721 .593*** .068 33.84 Multiple R = .636

Percentage of Books R2 = .405
Lost Per Student -.173 -128.320 - . 1 9 9 m .066 3.46 Adjusted R2 = .374

Preschool Attendance .050 .256 .140* .061 .70 SE = .672
Other3 2.84
Constant -1.803 40.48

Science Knowledge
1983 Grade
Point Average .369 .525 , 4 5 2 m * .075 16,67 Multiple R = .534

Percentage of Books R2 = .286
Lost Per Student -.223 -160.337 -.262*** .073 5.84 Adjusted R2 = .248

6rade Level .121 .127 .218*** .066 2.63 SE = .703
Sifted Progras .296 .637 .134* .066 3.97
1983 Citizenship Grade .134 -.110 -.118 .076 -1.58
Other3 1.03
Constant -1.112 28.56

* — p<. 05 H - p < . 0 1  * * * - - p < . 0 0 1
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 1-2. Indian Modified Stepwise and Forced Entry
Multiple Regression Results Without Grade Level

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study Skills
19B3 Reading Grade .427 .418 .431*** .076 18.39 Multiple R = .569
Father's Status -.220 -.456 -.204** .064 4.48 R2 = .324
Magazine Subscriptions Adjusted R2 = .253
Per Student -.188 -9.500 -.195** .079 3.66 SE = .728

Age in Months at
Tiae of Test . .022 .006 .131 .070 .28

Other4 5.59
Constant -1.451 32.40

Reading Coaprehension
1983 Reading Grade .572 .497 .540*** .073 30. B6 Multiple R = .612
Encyclopedia Sets R2 = .375
Per Student .205 14.743 .162* .068 3.32 Adjusted R2 = .310

Gifted Prograa .229 .503 .108 .063 2.46 SE = .663
Other4 .87
Constant -1.565 37.51

Reading Test Total
1983 Reading Grade .610 .513 .599*** .068 36.56 Multiple R = .680
Magazine Subscriptions R2 = .463
Per Student -.172 -7.500 -.174** .071 2.99 Adjusted R* = .406

Eaergency Telephone -.012 -.263 -.138* .064 .16 SE = .572
Gifted Prograa .258 .481 .111 .058 2.85
Father’s Status -.100 -.204 -.104 .057 1.04
Other4 2.66
Constant -1.472 46.26

Vocabulary Knowledge
1983 Reading Grade .434 .459 .462*** .079 20.04 Multiple R = .533
Reservation Head Start -.086 -.315 -.129 .035 1.10 R2 = .234
Gifted Prograa .229 .506 .100 .068 2.30 Adjusted R2 = .204
Encyclopedia Sets SE = .768
Per Student .178 11.763 .120 .072 2.13

Age in Months at
Tiae of Test -.020 .005 .112 .071 - • *.i.

Other4 3.05
Constant -2.228 28.40

*—p<.05 **--p<.01 *»b—p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



716

Table 1-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Listening Comprehension
1983 Reading 6rade .374 .383 ,390*« .082 14.60 Multiple R = .502
Percentage of Books R2 = .252
Lost Per Student -.131 -136.155 -.211* .088 2.77 Adjusted R2 = .174

Father's Status .116 .253 .112 .068 1.30 SE = .774
Encyclopedia Sets
Per Student .201 10.902 .112 .074 2.25

Student's Residence .103 .232 .137 .076 1.48
Other3 2.81
Constant -1.264 25.21

Auditory Test Total
1983 Reading Grade .446 .452 .466*** .079 20.76 Multiple R = .556
Percentage of Books R2 = .309
Lost Per Student -.143 -100.518 -.158 .084 2.25 Adjusted R2 = .237

Gifted Prograa .260 .592 .120 .067 3.12 SE = .735
Encyclopedia Sets
Per Student .205 11.909 .124 .071 2.53

Other3 2.27
Constant -1.859 30.93

Spelling
1983 Reading 6rade .483 .438 .418*** .073 20.17 Multiple R = .608
Nuaber of Days Absent R2 = .370
in 1982-83 -.268 -.016 -.160** .064 4.30 Adjusted R2 = .304

Father's Status -.127 -.310 -.128* .061 1.63 SE = .757
Gifted Prograa .256 .735 .138* .064 3.53
Nuaber of Parents
Absent -.126 -.362 -.195** .073 2.46

Eaergency Telephone -.032 -.276 -.118 .070 .33
Free & Reduced Lunch -.15B -.230 -.124* .062 1.96
Student's Residence -.007 -.232 -.128 .072 .08
Nuaber of Parents
Employed -.033 .342 .186* .077 -.61

Other3 3.09
Constant -.246 36.99

*—p<.05 H~p<.01 h i - p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table 1-2. (continued)

DEPENDENT VARIABLES/ X OF TABLE
PREDICTORS Corr B BETA SE BETA VARIANCE

Math Concepts
1983 Grade
Point Average .544 .712 .566*** .071 30.79 Multiple R = .618

Percentage of Books R2 = .381
Lost Per Student -.187 -114.502 -.172** .067 3.21 Adjusted R2 = .349

Preschool Attendance -.013 .177 .094 .062 -.12 SE = .709
Sex -.072 -.166 -.094 .063 .67
Gifted Progra* .274 . 4B1 .094 .061 2.56
Hone Phone Listed .135 .193 .096 .066 1.29
0thera -.26
Constant -2.184 38.14

Math Test Total
1983 6rade
Point Average .570 .716 .5B8*** .069 33.56 Multiple R = .635

Percentage of Books R2 = .403
Lost Per Student -.173 -125.642 -.195** .066 3.39 Adjusted R2 = .372

Preschool Attendance .050 .253 .138* .061 .69 SE = .673
Gifted Progra* .277 .448 .090 .060 2.50
Other4 .18
Constant -1.845 40.32

Science Knowledge
1983 Grade
Point Average .369 .527 ,453*** .076 16.73 Multiple R = .525

Percentage of Books R2 = .276
Lost Per Student -.223 -155.241 -.252*** .073 5.64 Adjusted R2 = .238

Age in Months at SE = .708
Tine of Test .073 .009 .192** .067 1.41

Gifted Progra* .296 .690 .145* .066 4.29
1983 Citizenship Grade .134 -.112 -.121 .076 -1.62
Other4 1.12
Constant -1.665 27.57

*—p<. 05 **~p<.Ql ***-- p< .001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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MULTIPLE REGRESSION RESULTS BY GRADE LEVEL
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P o p u l a t i o n  Grade Level  Modeis

Comparison of Word Study S k i l l s  Achievement by Grade Levei

The r e s u l t s  (Table J - l  to J-5;  or Table 52) of the analyses of 

word study s k i l l s  for  grades two through six in the Washoe Countv 

School D i s t r i c t  c l e a r l y  demonstrated t ha t  f a c t o r s  which cont r ibut ed to 

such achievement var ied cons i derabl y  by grade l e v e l .  S t r u c t u r a l l y ,  

the models var i ed  from as few as t hree  in the t h i r d  and f our th  grade 

models to as many as e ight  p r e d i c t o r s  in the second grade model '.not 

i nc l udi ng the "other"  v a r i a b l e s  forced i n t o  the equat i ons) .  With 

respect  to the percentage of the var iance accounted f o r ,  a low of 33/1 

was expla ined by three p r e d i c t o r s  in the t h i r d  grade model and a high 

of 58’/. of the variance was attributed to three variables in the fourth

g t  c u e  i T i u d e i .

In c o n t r a s t  t o p r e v i o u s l y  d i s c u s s e d  r e s u l t s ,  t h e s e  r e s u l t s  

i nd i ca t ed  that  the previous (1983) reading grade was not always the 

best p r e d i c t o r  of academic achievement by grade l e v e l ,  nor was the 

f ac t or  cons i s t ent  in the amount of var i ance  i t  expla ined.  For 

example,  in the second grade,  both the length of t ime the l i b r a r y  was 

open a f t e r  school per student  (S’/.) and s t ude n t ' s  sex isxi  va r i ab l es  

accounted for  more var i ance than previous grades ib%) . Nonetheless,  

previous grades were the best p r e d i c t o r  in the other grade l eve l  word 

study s k i l l s  models,  and explained near l y  4 4 ’( ot the var iance in the 

four th grade model .

In comparison to the populat ion model of word studv s k i l l ;  

achievement (wi thout  grade l e v e l ) ,  the models bv grade l evel  were
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Table J - l.  Second Grade Population Stepwise and Forced Entry Multiple Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study Skills 
Library Open After
School Per Student .294 8.608 .287** .107 8.43 Multiple R = .612

Sex .194 .571 .314*** .094 6.09 R2 = .374
1983 Reading Grade .207 .303 .268** .099 5.54 Adjusted R2 = .256
Change of Schools 
Percentage of Books

-.103 -.674 -.371*** .104 3.81 SE = .785

Lost Per Student -.040 -352.033 -.259** .104 1.03
1983 Citizenship Grade -.126 -.241 -.219* .096 2.76
Home Phone Listed 
Encyclopedia Sets

.035 .672 .164 .099 .57

Per Student 
Other3 
Constant

Reading Comprehension

.184 13.380

1.197

.193 .101 3.56
5.62

37.41

1983 Reading 6rade 
Library Open After

.426 .359 .445*** .095 18.97 Multiple R = .647 
R2 = .418

School Per Student .313 6.032 .282*** .103 8.84 Adjusted R2 = .309
Home Phone Listed .073 .545 . 186* .095 1.35 SE = .540
Free & Reduced Lunch 
Age in Months at

-.207 -.313 -.166 .088 3.44

Tiae of Test 
Nuaber of Parents

-.147 -.022 -.144 .088 2.12

Employed -.134 -.375 -.217* .093 2.90
Emergency Telephone 
Nuaber of Days Absent

.223 .394 .167 .093 3.72

in 1982-83 .093 .014 . 187* .096 1.74
1983 Citizenship Grade
Other3
Constant

-.022 -.150

.766

-.192* .093 .43
-1.66
41.85

«--p<.05 *■»—p< .01 t*t--p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J -l. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Reading Test Total
1983 Reading Grade .389 .366 .41.2*** .092 16.03 Hultiple R = .674
Library Open After R2 = .454
School Per Student .371 8.074 .344*** .100 12.74 Adjusted R2 = .352

Hate Phone Listed .058 .647 .201* .092 1.18 SE = .574
Age in Months at
Tiae of Test -.151 -.026 -.154 .085 2.32

Nuaber of Days Absent
in 19B2-B3 .090 .015 .178 .093 1.61

Sex .102 .314 .220** .0B3 2.24
Father's Status -.117 -.260 -.133 . 0B9 1.56
1983 Citizenship Srade -.073 -.203 -.235** .090 1.71
Encyclopedia Sets
Per Student .119 7.787 .143 .094 1.70

Change of Schools .040 -.375 -.264** .097 -1.05
Percentage of Books
Lost Per Student -.017 -171.987 -.161 .097 .28

Other3 5.13
Constant 1.430 45.45

Vocabulary KhdhI edge
1983 Reading Grade .429 .477 .434*** .093 18.62 Multiple. R = .668
Library Open After R2 = .446
School Per Student .364 10.479 .360*** .100 13.07 Adjusted R2 = .341

Free fc Reduced Lunch -.243 -.418 -.163 .086 3.96 SE = .718
Nutber of Days Absent
in 19B2-83 .123 .024 .232** .094 2.86

Student's Sex -.218 -.232 -.131 .089 2.89
Nutber of Parents
Enployed -.137 -.529 -.225** .091 3.08

Acreage Per Student -.111 17.584 .156 .092 -1.74
1983 Citizenship Grade -.075 -.158 -.148 .090 1.11
Hoie Phone Listed -.050 .691 .173 .093 -.86
Other3 1.58
Constant .748 44.57

*--p<.05 **—p< .01 *H-p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J - l.  (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr fi BETA SE BETA

X OF TABLE 
VARIANCE

Listening Coaprehension
Library Open After
School Per Student .438 12.807 .413*** .086 18.10 Multiple R = .718

1983 Reading Srade .316 .308 .263** .084 8.30 R2 = .515
Hose Phone Listed .110 1.370 .322*** .086 3.55 Adjusted R2 = .430
Nuaber of Days Absent SE = .712
in 1982-83 .140 .019 .163* .083 2.37

Nuaber of Parents
Enployed -.124 -1.013 -.404*** .096 5.02

Nuaber of Parents
Absent .264 .911 .410*** .102 10.84

Magazine Subscriptions
Per Student -.123 -11.012 -.115 .080 1.41

Other3 1.89
Constant -3.019 51.48

Aucutory Test Total
Library Open After
School Per Student .403 10.777 .367*** .087 14.78 Multiple R = .716

1983 Reading Srade .368 .343 .309*** .085 11.39 R2 = .512
Nuaber of Parents Adjusted R2 = .426
Eaployed -.162 -1.072 -.451*** .096 7.29 SE = .676

Nuaber of Parents
Absent .268 .940 .446*** .102 11.98

Hone Phone Listed .035 1.148 .285*** .086 1.01
Nuaber of Days Absent
in 1982-83 .122 .020 .188* .084 2.30

Free & Reduced Lunch -.196 -.323 -.125 .080 2.44
Student's Residence .007 .262 .147 .084 .10
Other3 -.08
Constant -.698 51.21

* ~ p < . 0 5  * * — p < . 01 * * * - - p<:.ooi
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J - l .  (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Carr B BETA SE BETA

I  OF TABLE 
VARIANCE

Spelling
1983 Reading Grade .402 .341 .320*** .092 12.84 Multiple R = .679
Father’s Status 
Library Open After

-.329 -.820 -.350*** .088 11.46 R2 = .462 
Adjusted R2 = .360

School Per Student .287 5.241 .185 .096 5.32 SE = .683
Sex
Nuiber of Days Absent

.108 .314 .133* .087 1.97

in 1982-83 ’ .072 .017 .167 .090 1.19
Sifted Prograa .309 .738 .185* .090 5.72
1983 Citizenship Grade .033 -.150 -.145 .oe9 -.47
Change of Schools 
Encyclopedia Sets

.152 -.248 -.145 .098 -2.21

Per Student 
Other3 
Constant

Hath Concepts 
1983 Srade

.313 16.213

1.579

.248 .098 7.75
2.59

46.16

Point Average .318 .733 .415*** .106 13.10 Multiple R = .507
1983 Citizenship Srade 
Age in Months at

-.062 -.287 -.261** .104 1.62 R2 = .257 
Adjusted R2 = .188

Tiae of Test .189 .041 .190* .090 3.60 SE = .819
Acreage Per Student 
Percentage of Books

.071 19.018 .164 .096 1.16

Lost Per Student 
Library Open After

.036 -231.966 -.171 .100 -.61

School Per Student 
Other3 
Constant

.199 5.540

-5.680

.185 .102 3.69
3.12

25.63

*—p< .05 **--p<.01 ***--p<.00i
a—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



724

Table J - l.  (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Nath Test Total
1983 Grade
Point Average .424 .949 .517*** .100 21.91 Multiple R = .580

1983 Citizenship Grade -.087 -.361 -.318** .098 2.76 R2 = .337
Acreage Per Student .062 22.483 . 183* .090 1.15 Adjusted R2 = .276
Gifted Prograa .236 .652 .149 .089 4.26 SE = .802
Library Open After
School Per Student .215 4.920 .158 .096 3.41

Other4 .20
Constant -4.256 33.69

Science Knowledge
Library Open After
School Per Student .420 9.602 .328*** .092 13.77 Multiple R = .625

1983 Grade R2 = .390
Point Average .389 .771 .446*** .096 17.31 Adjusted R2 = .334

1983 Citizenship Grade -.152 -.306 -.285** .094 4.33 SE = .726
Age in Months at
Ti*e of Test .158 .035 .165* .082 2.60

Hoae Phone Listed .010 .543 .135 .084 .14
Other4 .88
Constant -5.266 39.03

*—p< .05 **--p<.01 ***~p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J-2. Third Grade Papulation StepNise and Forced Entry Multiple Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Hord Study Skills
19B3 Reading Grade .459 .456 .380*** .106 17.45 Multiple R = .574
Acreage Per Student -.154 -14.222 -.147 .096 2.26 R2 = .329
Age in Months at Adjusted R2 = .206
Tiae of Test -.348 -.031 -.196 .106 6.81 SE = .821

Other4 6.41
Constant 2.524 32.93

Reading Coaprehension
1983 Reading 6rade .664 .522 .583*** .085 38.71 Multiple R = .75B
Nuaber of Parents R2 = .574
Absent -.269 -.305 -.187* .082 5.03 Adjusted R2 = .496

Acreage Per Student -.129 -5.361 -.115 .076 1.49 SE = .488
Father's Status -.065 -.231 -.126 .075 .82
Nuaber of Days Absent
in 1982-83 .003 .013 .119 .082 .04

Age in Months at
Tiae of Test -.362 -.015 -.130 .084 4.72

Other4 6.62
Constant .726 57.43

Reading Test Total
1983 Reading Grade .666 .537 .569*** .0B4 37.94 Multiple R = .777
Acreage Per Student -.182 -13.011 -.170* .083 3.10 R2 = .603
Student's Residence .253 .295 .203* .093 5.15 Adjusted R'1 = .525
Father's Status -.134 -.346 -.179* .074 2.40 SE = .500
Nuaber of Parents
Absent -.180 -.249 -.145 .080 2.60

Age in Months at
Tiae of Test -.403 -.017 -.134 .082 5.40

Percentage of Books
Lost Per Student .026 -115.963 -.132 .084 -.34

Other4 4.06
Constant 1.304 60.31

*—p<. 05 **—p< .01 ***--p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Carr B BETA SE BETA

I OF TABLE 
VARIANCE

Vocabulary Knowledge
1983 Reading Grade .568 .588 .492*** .094 27.92 Multiple R = .704
Library Open After R2 = .496
School Per Student .301 4.977 .205* .101 6.16 Adjusted R2 = .397

Nuaber of Days Absent SE = .713
in 1982-83 .097 .026 .178* .089 1.72

Father's Status .136 .317 .130 .084 1.77
Sex -.068 -.388 -.212* .099 1.45
Other3 10.60
Constant -1.818 49.62

Listening Coaprehension
1983 Reading Grade ..526 .472 .443*** .099 23.28 Multiple R = .642
Father's Status .207 .511 .234** .089 4.84 R2 = .412
Encyclopedia Sets Adjusted R2 = .304
Per Student .273 17.237 .208* .101 5.66 SE = .684

Other3 7.41
Constant -1.389 41.19

Auditory Test Total
1983 Reading Grade .584 .550 .438*** .094 28.51 Multiple R = .710
Library Open After R2 = .503
School Per Student .296 4.754 .207* .100 6.13 Adjusted R2 = .405

Father‘s Status .181 .455 .197* .083 3.57 SE = .668
Sex -.053 -.301 -.174 .098 .93
Eaergency Telephone .246 .386 .135 .091 3.32
Chan;: of Schools .113 -.253 -.145 .095 -1.72
Other3 9.60
Constant -1.473 50.34

Spelling
1983 Reading Grade .639 .749 .748*** .090 47.79 Multiple R = .739
Percentage of Books R2 = .546
Lost Per Student -.088 -244.379 -.262** .081 2.30 Adjusted R2 = .457

1983 Citizenship Grade .007 -.186 -.187 .100 -.13 SE = .567
Free & Reduced Lunch -.002 .306 .151 .086 -.03
Eaergency Telephone .037 -.481 -.190* .088 -.71
Other3 5.41
Constant -.612 54.63

*—p<. 05 **--p<.01 ***--p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I OF TABLE 
VARIANCE

Nath Concepts
1983 Srade •

Point Average .412 .828 .484*** .110 19.96 Multiple R = .556
Percentage of Books R2 = .310
Lost Per Student -.075 -293.752 -.278** .103 2.08 Adjusted R2 = .244

1983 Citizenship Srade -.095 -.193 -.171 .112 1.62 SE = .757
Hoae Phone Listed .243 .560 .199* .096 4.85
Other3 2.46
Constant -2.514 30.97

Hath Test Total
1983 Grade
Point Average . 481 .834 .580*** .104 27.91 Multiple R = .617

Percentage of Books R2 = .380
Lost Per Student -.041 -245.442 -.276** .098 1.13 Adjusted R2 = .321

Sex -.128 -.331 -.227* .099 2.88 SE = .602
Hoae Phone Listed .255 .537 .223** .091 5.81
Acreage Per Student -.022 14.864 .193* .093 -.43
Other3 .71
Constant -3.877 38.01

Science Knowledge
1983 Grade
Point Average .446 .556 .383*** .115 17.07 Multiple R = .497

Sex -.099 -.283 -.192 .109 1.90 R2 = .247
Other3 5.76 Adjusted R2 = .175
Constant -.207 24.73 SE = .670

*—p<. 05 **--p<.01 Hi—P<.001
3—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J-3. Fourth Grade Population Stepwise and Forced Entry Multiple Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr BETA SE BETA

Z OF TABLE 
VARIANCE

Word Study Skills
1983 Reading 6rade .631 .612 .697*** .099 43.95 Multiple R = .765
Sex .351 .468 .274** .090 9.64 R2 = .585
Nuaber of Parents Adjusted R2 = .492
Absent -.202 .415 .222* .114 -4.47 SE = .585

Other3 9.39
Constant -3.718 58.51

Reading Coaprehension
1983 Reading Grade .412 .334 .365*** .107 15.05
Change of Schools .317 .577 .320** .099 10.16
Student's Residence -.351 -.563 -.300** .119 10.53
Age in Months at
Tiae of Test -.280 -.028 -.235* .108 6.59

Father's Status -.237 -.500 -.174 .102 4.11
19B3 Citizenship 6rade .157 -.304 -.300* .123 -4.70
Sex .230 .350 .197 .104 4.53
Other3 2.46
Constant 3.448 48.73

Multiple R = .698 
R2 = .487
Adjusted R2 = .372 
SE = .676

Reading Test Total
1983 Reading Grade .610 .442 .516*** .096 31.49 Multiple R = .766
Student's Residence -.421 -.333 -.190 .107 7.99 R2 = .586
Sex .343 .354 .213* .094 7.30 Adjusted R2 = .493
Change of Schools .285 .313 .186* .089 5.29 SE = .568
Other3 6.53
Constant -1.169 58.60

Vocabulary Knowledge
Change of Schools .465 .834 .460*** .090 21.36
1983 Reading Grade .452 .384 .418*** .100 18.85
Eaergency Telephone .344 .922 .398*** .088 13.68
Gifted Prograa .230 .586 .173 .089 3.97
1983 Citizenship 6rade .181 -.323 -.317** .111 -5.74
Encyclopedia Sets
Per Student .229 16.272 .146 .094 3.34

Sex .178 .319 .178* .091 3.18
Other3 1.62
Constant -1.707 60.26

Multiple R = .776 
R2 = .603
Adjusted R2 = .513 
SE = .599

*--p<.05 *t~p<.01 ***--p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  DF TABLE 
VARIANCE

Listening Coaprehension
1983 Reading Grade .485 .404 .439*** .093 21.29 Multiple R = .795
Change of Schools .394 .503 .276** .086 10.95 R2 = .632
Eaergency Telephone 
Magazine Subscriptions

.335 .898 .386*** .0B8 12.93 Adjusted R2 = .549 
SE = .578

Per Student 
Cost of School

-.402 -19.485 -.298** .108 11.60

Per Student 
Nuaber of Parents

-.111 .000 .257** .098 -2.B5

Eaployed
Other3
Constant

-.014 .483

-.901

.211* .097 -.30
9.61

63.23

Auditory Test Total
1983 Reading 6rade .497 .402 .433*** .087 21.51 Multiple R - .815
Change of Schools .440 .779 .425*** .080 19.54 R2 = .664
Eaergency Telephone .342 .945 .404*** .082 14.61 Adjusted R2 = .588
Gifted Prograa .271 .444 .188* .082 5.10 SE = .557
Sex
Encyclopedia Sets

.230 .285 .158 .084 3.63

Per Student .249 16.310 .145 .087 3.60
Student's Residence -.297 -.335 -.175 .104 5.21
1983 Citizenship Grade
Other3
Constant

.280 -.220

-2.069

-.213 .104 -5.98 
-.87 

66.35

Spelling
1983 Reading Grade .545 .622 .523*** .095 29.58 Multiple R = .771
Student's Residence -.533 -.873 -.357*** .106 19.04 R2  ̂ = .595
Sex
Nuaber of Parents

.337 .520 .225* .093 7.58 Adjusted R2 = .503 
SE = .782

Eaployed
Other3
Constant

.110 .517

-1.502

.175 .097 1.93
1.34

59.47

*-p<.05 **-p<.01 ***--p<.001
a--Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J-3. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Nath Concepts
1983 6rade
Point Average .689 1.158 .640*** .088 44.07 Nultiple R = .760

Gifted Prograa .380 1.180 .296** .096 11.25 R2 = .578
Percentage of Books Adjusted R2 = .529
Lost Per Student -.128 -151.798 -.160 .103 2.05 SE = .694

Other3 ■ 45
Constant -2.676 57.82

Nath Test Total
1983 Grade
Point Average .581 .950 .548*** .088 31.83 Nultiple R = .760

Sex .357 .628 .311m .088 11.10 R2 = .577
Gifted Prograa .353 1.279 .335m .096 11.98 Adjusted R2 = .527
Percentage of Books SE = .666
Lost Per Student -.240 -326.296 -.359m .103 8.59

1983 Citizenship Grade .214 -.347 -.302** .106 -6.44
Other3 ■ 64
Constant -2.856 57.70

Science Knowledge
1983 Grade
Point Average .575 .758 .551*** .104 31.70 Nultiple R = .643

Percentage of Books R2 = .414
Lost Per Student -.232 -172.678 -.240* .121 5.57 Adjusted R2 = .345

Other3 4.10 SE = .621
Constant -1.704 41.37

*--p<.05 m-p<.01 m~p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J-4. F ifth  Srade Population Stepwise and Forced Entry Multiple Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Word Study Skills
1983 Reading Grade .591 .713 .628m .103 37.08 Multiple R = .743
Cost of School R2 = .551
Per Student -.455 .000 -.239* .107 10.88 Adjusted R2 = .457

Father's Status -.169 -.401 -.186* .088 3.14 SE = .624
Nuaber of Days Absent
in 1982-83 .216 .014 .152 .097 3.28

Nuaber of Parents
Eaployed .084 .433 .172 .098 1.44

Sifted Prograa .182 -.430 -.162 .099 -2.94
Other3 2.26
Constant -3.430 55.14

Reading Coaprehension
1983 Reading Grade .668 .849 .752*** .098 50.23 Multiple R = .773
Age in Months at R2 = .597
Tiae of Test -.074 .044 .255** .087 -1.B8 Adjusted R2 = .512

Magazine Subscriptions SE = .587
Per Student -.156 -10.940 -.127 .086 1.99

Other3 9.37
Constant -7.938 59.71

Reading Test Total
1983 Reading Grade .664 .844 .744*** .096 49.42 Multiple R = .7B2
Cost of School R2 = .611
Per Student -.408 .000 -.136 .100 7.59 Adjusted R2 = .529

Age in Months at SE = .580
Tiae of Test -.154 .033 .187 .086 -2.88

Father's Status -.112 -.264 -.123 .082 1.37
Nuaber of Parents
Eaployed .054 .391 .156 .091 ' .83

Other3 4.76
Constant -6.350 61.09

*--p<.05 h —p< .01 ***—p<. 001
3~Predictors forced into equation, but not significant at or beyond the .15 level.
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Table J-4 . (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Vocabulary Knowledge
19S3 Reading Grade .679 ■ l>2o .562*** .090 38.13 Multiple R = .819
Acreage Per Student -.472 -16.500 -.343*** .092 16.17 R2 = .671
Age in Months at Adjusted R2 = .607
Tiae of Test -.103 .040 .232** .076 -2.39 SE = .518

Father's Status -.190 -.514 -.244*** .074 4.63
Nuaber of Days Absent
in 1982-83 .259 .017 .182* .081 4.71

Nuaber of Parents
Eaployed -.078 .502 .204** .080 -1.64

Sex .018 -.250 -.150 .082 -.27
Other3 7.79 •

Constant -6.879 67.13

Listening Coaprehension
19B3 Reading Grade .508 .651 c_

n
--

j
CO ** *♦» .093 29.36 Multiple R = .793

Student's Residence -.284 -.682 -.386*** .079 10.98 R2 = .629
Nuaber of Parents Adjusted R2 = .551
Eaployed .151 .316 .327*** .088 4.95 SE = .562

Free & Reduced Lunch -.357 -.494 -.219** .080 7.81
Gifted Prograa .101 -.857 -.325*** .090 -3.27
Change of Schools .267 .253 .154 .086 4.13
Eaergency Telephone .003 -.631 -.208** .082 -.06
Age in Months at
Tiae of Test -.138 .023 .134 .084 -1.84

Magazine Subscriptions
Per Student .079 16.039 .187* .085 1.47

Percentage of Books
Lost Per Student -.271 -229.852 -.223* .097 6.05

Other3 3.32
Constant -4.206 62.90

* --pC.05 **—pt.Ol m —p',,001
a—F'redictors forced into equation, but not significant at or beyond the .15 level.
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Table J-4. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA

7. OF TABLE 
SE BETA VARIANCE

Auditory Test Total
Library Open After Multiple R = .700
School Per Student -.447 -12.627 -.475*** .114 21.23 R2 = .490

1983 Reading 6rade .421 .278 .210* .105 8.81 Adjusted R2 = .398
Nuaber of Parents SE = .767
Eaployed .048 1.109 .377m .107 1.81

Student's Residence -.288 -.462 -.222* .094 6.37
Free & Reduced Lunch -.294 -.420 -.153 .091 4.64
Age in Months at
Tiae of Test -.048 .037 .182 .089 -.88

Other3 7.00
Constant -5.633 48.98

Spelling
1983 Reading Grade .695 .900 .672*** .087 46.72 Multiple R = .819
Student 5 Residence -.261 -.488 -.232** .074 6.05 R2 = .671
Nuaber of Parents Adjusted R2 = .602
Absent -.327 -.616 -.230** .089 7.53 SE = .629

Nuaber of Parents
Eaployed -.040 .601 .202* .082 -.81

Father's Status -.019 -.303 -.120 .076 .23
Magazine Subscriptions
Per Student -.189 -13.282 -.130 .080 2.46

Free i  Reduced Lunch -.112 .302 .112 .075 -1.26
Change of Schools .107 -.305 -.154 .081 -1.64
Other3 7.85
Constant -3.206 67.13

*--p<.05 **~p<.01 m ~ p<.001
3—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



734

Table J-4. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Hath Concepts
1983 Grade •

Point Average .461 .703 .583*** .099 38.49 M u lt ip le  R = .692
Sex -.068 -.272 -.177 .094 1.21 R2 = .480
1983 C it izensh ip  Grade .396 .223 .199 .111 7.88 Adjusted R2 = .430
Other3 .38 SE- = .575
Constant -2.792 47.96 •

Hath Test Total
1983 6rade
Poin t Average .670 .842 .602*** .098 40.33 M u lt ip le  R = .701

L ib ra ry  Open A f te r R2 ^ = .491
School Per Student -.220 3.367 .142 .098 -3.12 Adjusted R2 = .442

1983 C it izensh ip  Srade .439 .315 .243 .110 10.68 SE = .658
Other3 1.19
Constant -3.645 49.08

Science Knowledge
1983 Grade
Point Average .570 .635 .511*** .086 29.11 M u lt ip le  R = .774

Acreage Per Student -.454 -21.680 - .475*** .091 21.54 R2 = .599
Age in  Honths at Adjusted R2 = .560
Tine of Test .047 .054 .332*** .077 1.57 SE = .520

Sex -.045 -.372 -.236** .083 1.06
Hoae Phone Listed .179 -.625 - .222** .082 -3.97
L ib ra ry  Open A f te r
School Per Student -.294 4.174 .198* .090 -5.83

1983 C it izensh ip  Srade .475 .399 .346*** .098 16.46
Other3 -.08
Constant -8.688 59.86

*—p<. 05 **--p<.01 ***--p<.001

a—Pred ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 leve l .
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Table J-5. Sixth Srade Population Stepwise and Forced Entry M ult ip le  Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study S k i l l s
1983 Reading Grade .386 .279 .463*** .123 17.87 M u lt ip le  R = .621
Father 's  Status .167 .409 .247 .127 4.11 R2 = .386
Change of Schools .210 .246 .218 .126 4.57 Adjusted R2 = .229
Eaergency Telephone .233 .339 .209 .117 4.87 SE = .490
Cost of School
Per Student .023 .000 .282 .131 .66

Other3 6.48
Constant -1.719 38.56

Reading Coaprehension
19B3 Reading Grade .516 .271 .408*** .113 21.06 M u lt ip le  R = .718
Sex -.124 -.232 -.186 .114 2.32 R2  ̂ = .516
Nuaber of Parents Adjusted R2 = .393
Eaployed .053 .525 .214 .123 1.14 SE = .480

Nuaber of Days Absent
in  1982-83 -.172 -.025 -.268** .101 4.60

Eaergency Telephone .238 .337 .188 .102 4.48
Change of Schools .168 .206 .165 .111 2.78
Age in Months at

Tiae of Test -.115 -.020 -.176 .122 2.01
Free & Reduced Lunch -.294 -.714 -.298* .130 8.77
Other3 4.43
Constant 2.931 51.59

Reading Test Total
1983 Reading Erade .558 .325 .559*** .109 31.18 M u lt ip le  R = .738
Change of Schools .207 .236 .216* .107 4.48 R2 = .545
Cost of School Adjusted R2 = .429
Per Student .119 .000 .271* .113 3.23 SE = .407

Eaergency Telephone .279 .374 .233* .099 6.65
Nuaber of Days Absent

in  19B2-83 -.180 -.018 -.219* .098 3.93
Other3 5.04
Constant .571 54.51

*—p<. 05 H-p<.01 ***--p(.001

a— Pred ic tc rs  Forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 le v e l ,  
b— Equation is  not s ig n i f i c a n t ;  other equations are s ig n i f i c a n t  at or beyond the .05 leve l .
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Table J-5. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Carr B BETA SE BETA

I  OF TABLE 
VARIANCE

Vocabulary Knowledge
1983 Reading Grade .405 .255 .338** .125 13.71 M u lt ip le  R = .618
Free k Reduced Lunch -.355 -.821 -.302* .141 10.71 R2 = .382
Sex -.163 -.334 -.237 .130 3.97 Adjusted R2 = .225
Other3 9.83 SE = .616
Constant 2.011 38.22

L is ten ing  Coaprehension
1983 Reading Grade .436 .231 .332** .106 14.48 M u lt ip le  R = .742
Change of Schools .320 .436 .334** .103 10.67 R2 = .551
Free L Reduced Lunch -.432 -.355 - .340** .120 14.69 Adjusted R2 = .437
Age in  Months at SE = .484

Tiae of Test -.250 -.023 -.192 .112 4.78
Magazine Subscr ip t ions
Per Student -.315 -10.310 -.164 .105 5.16

Father 's  Status -.186 _ 7 00 -.167 .111 3.11
Sex -.063 -.300 -.230* .111 1.46
Other3 .77
Constant 3.587 55.12

Aud ito ry  Test Total*1
1983 Reading Grade .305 .297 . Z55 .144 7.78 M u lt ip le  R = .453
Other3 12.70 R2 = .205
Constant -2.717 20.49 Adjusted R2 = .002

SE =1.078
Spell ing*1

1983 Reading Grade .442 .388 .571*** .135 nr. 07 M u lt ip le  F; = .551
Nuaber of Parents R2 = .304

Eaployed -.057 -.586 -.233 .148 1.32 Adjusted R2 = .127
Father 's  Status .064 .456 .243 .140 1.55 SE = .589

Free & Reduced Lunch -.093 .613 .250 .157 2.34
Other3 -.03
Constant -.473 30.41

* —p(.05 t * —p< .01 * * * —p< .001
a~ P re d ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 leve l .  
^--Equation i s  not s ig n i f i c a n t ;  other equations are s ig n i f i c a n t  at or beyond the .05 le ve l .
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Table J-5. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Nath Concepts
1983 6rade
Point Average .553 .719 .694*** .107 38.37 N u l t ip le  R = .699

Sex -.227 -.838 - .4 7 1 * * * .103 10.69 R2 = .488
Other3 - .24 Adjusted R2 = .430
Constant 2.140 48.82 SE = .667

Hath Test Total
1983 Brade
Poin t Average .592 .680 .730*** .108 43.22 H u l t ip le  R = .697

Sex -.123 -.587 - .3 6 6 * * * .103 4.70 R2 = .485
Acreage Per Student .105 -13.276 -.174 .101 1.83 Adjusted R2 = .427
Age in  Honths at SE = .601

Tiae of Test -.053 -.030 - .206* .104 1.10
Other3 -2.33
Constant 3.391 48.52

Science Knowledge
1983 Brade
Point. Average .425 .432 .608*** .108 25.82 H u l t ip le  R = .692

Sex -.291 -.596 - .4 8 7 * * * .104 14.17 R2 = .478
Age in Honths at Adjusted R̂  = .419
Tiae Df Test - .129 -.022 -.192 .102 2.49 SE = .462

B i f te d  Prograa .330 .334 .147 .100 4.86
Other3 .49
Constant 2.495 47.83

#— p<.05 ** - -p< .01  * *» —p<.001
a- -P re d ic to rs  forced in to  equation, but not s ig n i f i c a n t  at or beyond the .15 le v e l ,  
b—Equation i s  not s i g n i f i c a n t ;  other equations are s ig n i f i c a n t  at or beyond the .05 leve l .
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qu i t s  d i f f e r e n t .  The populat ion model included seven p r e d i c t o r s ,  of 

which no more than t hree  appeared in the models by grade l e v e l .  The 

l a r g e s t  congruency was at  the t h i r d  grade l e v e l  where a l l  t hree  

pr ed i c t o r s  f o r  t ha t  grade were also p r e d i c t or s  in the populat ion  

model.  The second and f i f t h  grade models were p a r t i c u l a r l y  

d i f f e r e n t .  Moreover,  a l l  models by grade l eve l  accounted for  87. or 

more of the t o t a l  var i ance  in word study s k i l l s  than did the 

populat ion model.

Comparison of Reading Comprehension Achievement by Grade Level

The r e s u l t s  (Table J - l  to J-5;  or Table 52) i nd i ca t ed  t ha t  between 

t hree  (5th grade) and nine (2nd grade)  p r e d i c t o r s  accounted for  

between 427. (2nd grade)  and 6071 (5th grade)  of the observed var i ance  

in reading comprehension achievement f o r  students in the Washoe County 

School D i s t r i c t .  Previous (1983) reading grades cont r i but ed  the 

l a r g e s t  amount to a l l  f i v e  grade l e v e l  models,  but accounted f or  as 

l i t t l e  as 157. in the four t h  grade model and as high as 507. in the 

f i f t h  grade model. Age was the next best  p r e d i c t o r ,  as i t  also  

entered a l l  f i v e  models.  Whi le a number of v a r i a b l e s  entered at  

several  grade l e v e l s ,  the c o n t r i b u t i o n s  made at  each grade var ied  

t remendously.  For example,  age accounted f or  near l y  77. of the 

var iance in f our t h  grade reading comprehension model and as l i t t l e  as 

27. in the second and s i x t h  grade models.  Moreover,  age entered as a 

suppressor v a r i a b l e  (-27.) in the f i f t h  grade model.

In cont rast  to word study s k i l l s ,  there was much more o v e r a l l  

congruence between the populat ion model of reading comprehension
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achievement and the models by grade l e v e l .  Five of the nine  

p r ed i c t o r s  in the second grade model, and f i v e  of the e i ght  in the 

s i x th  grade model,  were also par t  of the ten p r ed i c t o r s  of reading  

comprehension in the populat ion model. On the other  hand, whi le  

grea t e r  than for  word study s k i l l s ,  the s i m i l a r i t i e s  between the 

populat ion and grade l eve l  models f or  reading comprehension were s t i l l  

very minimal .  A d d i t i o n a l l y ,  a l l  grade l eve l  models of reading  

comprehension achievement accounted for  97. to 277. more of the t o t a l  

var iance than did the populat ion model.

Comparison of Reading Test Total  Achievement by Brade Level

The r e s u l t s  (Table J - l  to J-5;  or Table 52) i n d i c a t e  that  eleven 

p r e d i c t o r s ,  of which f i v e  were also in the populat ion model,  accounted 

for  457. of the var i ance in second grade reading t e s t  t o t a l  scores,  

whi le four  antecedents,  of which two were also in the populat ion  

model,  explained 597. of the t o t a l  f our th  grade reading t e s t  t o t a l  

var iance .  The l a r g e s t  amount of var i ance ,  617., was accounted for  by 

the f i f t h  grade model. While being the most s t r u c t u r a l l y  consistent  

p r e d i c t o r ,  1983 reading grades accounted for  between 167. and 497. of 

the t o t a l  var i ance.  Thus, as with the f i r s t  two measures of 

achievement ,  the r e s u l t s  demonstrated very l i t t l e  congruence between 

the populat ion model of reading t e s t  t o t a l  achievement and the models 

by grade l e v e l .  Considerable d i v e r s i t y  between grade l e v e l s  was also 

evident  both in terms of a c c o u n t a b i l i t y  and s t r u c t u r e s .  Al l  grade 

l eve l  models,  moreover,  accounted for  between 77. and 227. more of the 

t o t a l  observed var iance in reading t es t  t o t a l  achievement t es t  scores.
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Compar i son of  Vocabu l a r y  Knowledge Achievement  by Grade Level

The amount ot var i ance accounted t or  by the t i v e  grade l eve l  

vocabulary knowledge models (Table J - l  to  J-5;  or Table 52) ranged 

Trom a low ot 38'/. t o r  the s i x t h  grade model to  a high ot 677. t or  the  

t i t t h  grade model. S t r u c t ur a l  1y , the models included between three  

(6th grade)  and nine (2nd grade)  p r e d i c t o r s .  Whi le ent e r i ng  as a 

p r e d i c t o r  at a l l  grade l e v e l s ,  the 1983 reading grade did not always 

account t o r  the most var i ance .  That i s ,  in the t our t h  grade,  i t  a 

student  had changed schools was found to account f o r  more vocabulary  

achievement var i ance .  Moreover,  the l ength of t ime the l i b r a r y  was 

open per s t udent ,  emergency telephone number l i s t i n g  and acreage per 

student  v a r i a b l e s  a l l  explained near ly  as much var iance as previous  

grades.

Ov e r a l l ,  in comparison to the populat ion model of vocabulary  

knowledge,  the models by grade l e v e l  were found to be qu i t e  d i f f e r e n t ,  

with the l eas t  congruence being wi th the f i f t h  grade models and the 

most wi th the s i x t h  grade models.  Al l  grade l eve l  models accounted 

f or  between 47. and 337. more of the t o t a l  var i ance than the populat ion  

model of vocabulary knowledge.

Comparison of L i s t en i no  Comprehension Achievement by Grade Level

Comparat i vely ,  there was grea t e r  congruence between the l i s t e n i n g  

comprehension models (Table J - l  to J-5;  or Table 52) by grade l eve l  

and the Washoe County School D i s t r i c t  populat ion model,  than f or  any 

of the prev i ous l y  discussed areas of achievement .  There was, however,  

considerable  v a r i a b i l i t y  between the grade l eve l  models,  both
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s t r u c t u r a l l y  and in tarms ot a c c o u n t a b i l i t y .  The smal l es t  amount of  

t o t a l  var iance expla ined (417.),  which was f o r  the t h i r d  grade model,  

also involved the fewest  ( t hree )  p r e d i c t o r s ,  but had n e ar l y  127. more 

a c c o u n t a b i l i t y  than the populat ion model.  In comparison,  the l a r ge s t  

amount of explained var i ance (637.),  in both the f our t h  and f i f t h  grade 

models that  were composed of six and ten p r e d i c t o r s  r e s p e c t i v e l y ,  was 

almost 347. more (or more than twice as much) than the popul a t i on model.

Unl ike other  achievement areas ,  the 1983 reading grade never  

accounted for  more than 297. of the t o t a l  var i ance  in l i s t e n i n g  

comprehension.  Indeed,  at a l l  grade l e v e l s ,  except  t h i r d  grade,  

previous grades cont r i but ed  less than ha l f  of the t o t a l  va r i ance  in 

l i s t e n i n g  comprehension achievement .  Moreover,  how long the l i b r a r y  

was open a f t e r  school accounted f o r  more than twice the var i ance  

accounted for by previous grades in the second grade,  whi le  

p a r t i c i p a t i o n  in the f eder a l  lunch program also expla ined s l i g h t l y  

mors var iance than the 1933 reading grade in the s i x t h  grade.  Other  

than the 1983 reading grade,  however,  no v a r i a b l e  was p r e d i c t i v e  of 

l i s t e n i n g  comprehension at a l l  grade l e v e l .

Comparison of Audi tory  Test Total  Achievement by Grade Level

Perhaps the most i n t r i g u i n g  r e s u l t  for  the aud i t or y  t e s t  t o t a l  

analyses by grade l eve l  (Table J - l  to J-5;  or Table 52) was t ha t  the 

p r e d i c t o r s ,  taken t o g e t h e r ,  could account for  no more than 207. of the 

var iance at the s i x t h  grades l e v e l ,  yet  expla ined 667. of the var i ance  

at the four th grade l e v e l .  The obvious conclusion of t h i s  r e s u l t  was 

t hat  aud i t ory  t es t  t o t a l  achievement for  s i x t h  graders was caused by
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f a c t o r s  not included in t h i s  study.  Indeed,  the only p r e d i c t o r  to 

enter  the s i x t h  grade model at  or beyond the .15 l eve l  was the 19B3 

reading grade,  and i t  accounted f o r  only 87. of the var i ance .

Almost as i n t e r e s t i n g ,  how long the l i b r a r y  was open a f t e r  school  

per student  was a b e t t e r  p r e d i c t o r  than previous grades for  both 

second and f i f t h  grade students.  Indeed,  the number of parents absent  

was a b e t t e r  p r ed i c t o r  than the 1983 reading grade in the second grade 

too.  As such, the congruency between the grade l eve l  models 

t hemselves,  as wel l  as wi th the populat ion model,  was minimal ,  wi th 

most grade l eve l  models having accounted f o r  more var iance and 

included fewer p r e d i c t o r s  than the populat ion model. Indeed,  the 

f our t h  grade model (667.) explained 407. more of the var i ance than did 

the populat ion model (267.) f or  a ud i t o r y  t e s t  t o t a l  achievement .

Comparison of S pe l l i n g  Achievement by Grade Level

The s p e l l i ng  models of achievement by grade l eve l  (Table J - l  to 

J-5;  or Table 52) e xh i b i t ed  tremendous s t r u c t u r a l  and explanatory  

v a r i a b i l i t y ,  both between grade l e v e l s  and in comparison with the 

popul a t i on model.  The s i x t h  grade s p e l l i n g  model accounted for  only  

307. of the t o t a l  var i ance ,  which was 97. l ess than explained by the 

populat ion model.  In comparison,  the f i f t h  grade model accounted f or  

677., or 287. more, of the t o t a l  var i ance than the populat ion model.

The previous reading grade was c l e a r l y  the best p r e d i c t o r ,  al though 

f a t h e r ' s  st a tus  expla ined almost as much var i ance f or  second graders.  

S t r u c t u r a l l y ,  a l l  four  of the p r e d i c t o r s  in the f our t h  grade model
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were also pa r t  of the populat ion model,  but only three  of the nine 

p r e d i c t o r s  in the second grade were in the populat ion s p e l l i n g  model.

Comparison of Math Concepts Achievement by Grade Level

Both the second (267.) and t h i r d  (317.) grade models (Table J - l  to 

J-5;  or Table 52) accounted f or  l ess var i ance  than the Washoe County 

School D i s t r i c t  populat ion model (407.) for  math concepts,  whi l e  the 

f our t h  grade model expla ined 587., or 187. more, of the t o t a l  var iance  

than the populat ion model.  S t r u c t u r a l 1y , however,  the models 

e x h i b i t e d  good congruency with the populat ion model. Five of the six 

p r e d i c t or s  for  the second grade model,  a l l  four  f or  the t h i r d  grade 

model,  a l l  t hree  f o r  the four th grade model,  two of the three for  the 

f i f t h  grade model,  and one of the two f or  the s ix t h  grade model were 

also par t  of the populat ion model.

Although i t  did not always account for  the l a r g e s t  percentages of 

the t o t a l  var i ance ,  the 1983 grade point  average was the best  

p r e d i c t or  at  a l l  grade l e v e l s ,  c o n t r i b u t i n g  ha l f  or more of the 

expla ined var i ance .  Indeed,  the more var i ance explained by previous  

grades,  the g r ea t e r  was the percentage of t o t a l  var i ance t ha t  was 

accounted f o r  by the model.

Comparison of Hath Test Total  Achievement by Grade Level

The math t es t  t o t a l  models by grade l e v e l  (Table J - l  to J-5;  or 

Table 52) were less congruent  wi th the populat ion model than for  the 

math concept models,  but more so than wi th the reading or i ented  

measures of achievement .  With respect  to a c c o u n t a b i l i t y  of the
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var i ance ,  the models were qu i t e  d i f f e r e n t ,  wi th the second grade model 

(347.) expl a i n i ng about the same amount of var i ance  as the populat ion  

model (347.) whi le the four t h  grade model (587.) accounted f o r  almost  

247. more of the t o t a l  var i ance than the populat ion math t es t  t o t a l  

model. In cont rast  to a l l  other  models,  the 1983 grade point  average  

(or previous grades) was found to be progr ess i ve l y  more important  f or  

each successive grade l e v e l .  Previous grades,  besides being the only 

pr ed i c t or  to be included in a l l  grade l eve l  models,  also cont r i buted  

three t imes as much to the explained var i ance as any other  f a c t o r .  

O v e r a l l ,  then,  t here  was considerable  v a r i a b i l i t y  between models, and 

no one v a r i a b l e  was r e a l l y  the next best p r e d i c t o r  a f t e r  previous  

grades.

Comparison of Science Know!edge Achievement by Grade Level

With only two p r e d i c t o r s  e n t e r i n g ,  both of which were par t  of the 

populat ion model, the t h i r d  grade model (Table J - l  to J-5;  or Table 

52) was found to account f or  57. less of the var i ance in science  

knowledge achievement than the populat ion model.  In con t r as t ,  the 

f i f t h  grade model (607.) expla ined 307. more of the t o t a l  var i ance than 

the populat ion model,  wi th f i v e  of i t s  seven p r e d i c t or s  also having 

been included in the populat ion model.  A d d i t i o n a l l y ,  three of the 

f i v e  p r ed i c t or s  in the second grade model,  one of the two in the t h i r d  

grade model,  and a l l  four p r e d i c t o r s  in the s i x t h  grade model were 

par t  of the populat ion model of science knowledge achievement.  Thus,  

a f a i r l y  high degree of congruency was found between the grade l eve l
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and populat ion models,  but a number of d i f f e r e n c e s  ex i s t ed  between the 

grade l eve l  models themselves.

The 19B3 grade point  average entered i n t o  a l l  the science  

knowledge models by grade l eve l  and did account f or  the greatest  

percentage of va r i ance ,  but several  other  p r e d i c t  ors also explained  

near ly  as much of the t o t a l  var i ance .  That i s ,  in the second grade 

model how long the l i b r a r y  was open per student  accounted f o r  147. (or  

37. l ess than previous grades) of the t o t a l  var i ance ,  and acreage per 

student  explained 227. (versus 2971 f o r  previous grades) of the var i ance  

in science knowledge achievement .  A d d i t i o n a l l y ,  the 1983 c i t i z e n s h i p  

grade was found to co n t r i b u t e  167. to the t o t a l  var iance in the f i f t h  

grade model,  and s t uden t ' s  sex explained 147) of the var i ance in the 

s i x t h  grade model of science knowledge achievement.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX K

INDIAN STEPWISE AND FORCED ENTRY 

MULTIPLE REGRESSION RESULTS BY GRADE LEVEL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



I n d i an  Grade L e v e l  Mode 1 a

Compar i son of  Word Study S k i l l s  Ach ievement  by Grade Lave 1

The r e s u l t s  (Tables K- l  to K-5; or Table 53) of the analyses of 

word study s k i l l s  for  Indian students In the second through sixth  

grades in the Washoe County School D i s t r i c t  demonstrated that  f ac t or s  

c o n t r i b u t i n g  to such achievement var i ed  by grade l e v e l .  S t r u c t u r a l l y ,  

the models var i ed from two ( in the second grade model) to four  ( in the 

f i f t h  grade model) p r e d i c t o r s ,  not i nc l ud i ng  the "other" v a r i ab l es  

forced i n t o  the equat ions.  With respect  to the percentage of var iance  

accounted f o r ,  the second grade model expla ined a low of 42VI (or 107. 

more than the Indian model wi thout  grade l e v e l ) ,  whi l e  the four th  

grade model expla ined a high of 66/1 (or 34/1 more than the Indian  

model) of the t o t a l  var iance in word study s k i l l s  achievement.

In coiiip ar l son to a l l  p r ev i ous l y  discussed models of achievement,  

no one v a r i a b l e  was p r e d i c t i v e  of word study s k i l l s  achievement at a l l  

grade l e v e l s  tor  Indian students.  That i s ,  in a l l  the r esu l t s  thus 

f a r  analyzed,  previous grades had always been a p r e d i c t o r .  Such was 

not the case f or  the second grade word study s k i l l s  model.  Instead,  

the 1983 c i t i z e n s h i p  grade,  which was the bast p r e d i c t o r ,  and the 

number of t r a n s f e r s  were the only p r e d i c t o r s  of word study s k i l l s  

achi sv-ement in the second grade.  I t  should be noted,  however,  that  

the 1983 reading grade was one ot the "other"  p r ed i c t o r s  forced i n to  

the equat ion,  but explained only 57. (p = .29)  of the t o t a l  var i ance.  

Moreover,  i t  must be r e c a l l e d  t hat  the o v e r a l l  equat ion (second grade 

model) was not s t a t i s t i c a l l y  s i g n i f i c a n t  (p = . 48 ) .  Fa t he r ' s  status
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Table K - l .  Second Erade Indian Stepwise and Forced Entry M u lt ip le  Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Cor r B BETA SE BETA

I  OF TABLE 
VARIANCE

Nord Study Skills3
1983 Citizenship Grade .426 .540 .476 .240 20.28 Multiple R = .650
Change of Schools -.076 -.575 -.343 .213 2.65 R2 = .422
Other*1 19.03 Adjusted R2 = .005
Constant 1.219 42.23 SE = .822

Reading Caaprehension3
19B3 Reading Grade .376 .520 .509* .201 19.13 Multiple R = .662
Cost of School R2 = .438
Per Student .275 .000 .365 .202 10.05 Adjusted R2 = .032

Other*1 14.60 SE = .790
Constant -1.969 43.78

Reading Test Total3
1983 Reading Grade .378 .468 .522** .194 19.74 Multiple R = .692
Age in Months at R2 = .479
Tiae of Test -.344 -.037 -.316 .210 10.88 Adjusted R2 = .102

Nuaber of Cays Absent SE = .667
in 1982-83 .116 .030 .387 .215 4.50

Other*1 12.75
Constant 1.430 47.87

Vocabulary Knowledge3
1983 Reading Grade .566 .731 .649** .202 36.74 Multiple R = .660
Other*1 6.83 R2 = .436
Constant -3.907 43.57 Adjusted R4- = .028

SE = .873

Listening Coaprehension3
1983 Reading Grade .503 .777 .646** .187 32.47 Multiple R = .718
Nuaber of Parents R2 = .515
Absent .118 .595 .304 .181 3.57 Adjusted R4- = .165

Other*1 15.46 SE = .864
Constant -6.012 51.50

*~p<.05 h —p<.01 ***—p <. 0 01
a—Equation is not significant; other equations are significant at or beyond the .05 level, 
b—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table K - l .  (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

1 OF TABLE 
VARIANCE

Auditory Test Total3
1983 Reading Grade .555 .75B .670** .203 37.18 Multiple R = .655
Other^ 5.71 R2 = .429
Constant -5.158 42.89 Adjusted R2 = .016

SE = .883

Spelling3
19B3 Reading Grade .407 .569 .426* .189 17.33 Multiple R = .712
Magazine Subscriptions R2 = .506
Per Student .286 28.330 .340 .180 9.74 Adjusted R2 = .150

Student's Residence -.180 -.752 -.361 .211 6.49 SE = .968
Other*1 17.06 •
Constant -1.516 50.62

Hath Concepts3
19B3 Grade
Point Average .389 .727 .300 .204 11.66 Multiple R = .491

Other*1 12.44 R2 = .241
Constant -2.534 24.10 Adjusted R2 = .020

SE = .883

Hath Test Total3
19B3 Grade
Point Average .426 1.232 .520** .187 22.18 Multiple R = .581

Percentage of Books R2 = .338
Lost Per Student -.268 -422.319 -.415 .224 11.11 Adjusted R2 = .144

Other*1 .46 SE = .805
Constant -3.974 33.75

Science Knowledge3
Age in Months at
Ti»e of Test .157 .041 .311 .199 4.89 Multiple R = .513

Hose Phone Listed .196 .645 .300 .192 5.87 R2 = .263
Other*1 15.56 Adjusted R2 = .048
Constant -6.208 nt 7H 4.0* w'J. SE = .776

t--p<.05 **—p<.01 ***—p<.001
a—Equation is not significant; other equations are significant at or beyond the .05 level. 
^--Predictors forced into equation, but not significant at or beyond the .15 level.
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Table K-2. Third Grade Indian Stepwise and Forced Entry M u lt ip le  Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study Skills
Father's Status -.476 -.666 -.331* .147 15.79 Multiple R = .765
1983 Reading Grade .320 .456 .415** .148 13.29 R2 = .586
Eeergency Telephone -.124 -.773 -.297 .173 3.67 Adjusted R2 = .373
Other*1 25.81 SE = .647
Constant -.739 58.56

Reading Coaprehension
1983 Reading Grade .558 .295 . 353* -154 19.73 Multiple R = .808
Nuaber of Days Absent R2 = .653
in 1982-33 -.361 -.023 -.339** .140 14.03 Adjusted R2 = .457

Nuaber of Parents 5E = .460
Absent .230 . 354 ■>QS1 luJ .161 7.98

Age in Months at
Tiae of Test -.337 -.025 -.207 .136 6.98

Other*1 I t . 58
Constant 2.020 65.30

Reading Test Total
Nuaber of Days Absent
in 1982-83 t JLJ -.026 -.454** .144 23.7s Multiple R = .798

1983 Reading Grade .508 .303 .387* .153 19.67 R2 = .636
Emergency Telephone -.221 -.672 -.356* .159 7.87 Adjusted R̂  = .430
Free a Reduced Lunch -.107 -.377 -.27s .171 2.95 BE = .448
Other*1 9.36
Constant 2.090 6s. si

Vocabulary Knowledge3
Encyclopedia Sets
Per Student .374 45.125 .570** . 1B5 21.34 Multiple R = .715

Cost of School R2 = .511
Per Student .245 .000 .488* .199 11.93 Adjusted R2 = .267

Free i  Reduced Lunch -.290 -.469 -.270 .159 7.85 SE = .646
Other*1 10.00
Constant -1.394 51.12

«~p<.05 **—p< .01 ***—P'i.001
a—Equation is not significant; other equations are significant at or beyond the .05 level, 
b-Predictors forced into equation, but not significant at or beyond the .15 Level.
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Table K-2. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Listening Cosprehensicn3
Encyclopedia Sets
Per Student .341 31.319 .393 .218 13.40 Multiple R = .568

Nuaber of Parents R2 = .323
Eaployed .122 .498 .331 .197 4.03 Adjusted R2 =-.015

Other*1 14.92 SE = .765
Constant -1.797 32.35

Auditory Test Total3
Encyclopedia Sets
Per Student .394 37.619 .491* .211 19.33 Multiple R = .606

Nuaber of Parents R2 = .367
Eaployed .108 .476 .329 .190 3.56 Adjusted R2 = .050

Other*1 13.80 SE = .712
Constant -1.171 36.69

Spelling3
Nuaber of Days Absent
in 1982-33 -.376 -.020 -.268 .174 10.10 Multiple R = .626

Sifted Prograa .295 1.279 .266 .167 7.85 R2 = .392
Other*1 21.22 Adjusted R2 = .088
Constant 4.400 39.17 SE = .755

Math Concepts3
Library Open After
School Per Student .263 5.375 .378 .189 9.94 Multiple R = .400

Sex -.073 -.602 -.368 T T -l 
i  a o a 2.S3 R2 = .160

Other*1 7 'IT  v> * aZ Adjusted R2 =-.042
Constant -.290 16.04 SE = .727

Math Test Total3
Library Open After
School Per Student .300 4.648 .356 .190 10.68 Multiple R = .390

Other*1 4.56 R2  ̂ = .152
Constant .581 15.24 Adjusted R2 =-.052

SE = .671
Science Knowledge3

Gifted Prograa .327 1.370 .329 .173 10.73 Multiple R = .429
Other*1 7.64 R2 = . 1S4
Constant -1.077 13.37 Adjusted R2 =-.013

SE = .690

* — p i . 05 H — p<. 01 * h — p<.,001
3—Equation i s  not s i g n i f i c a n t ;  other equat ions are s i g n i f i c a n t  at or beyond the .05 leve l ,  
b—Predic tors forced i n t o  equat ion,  but not s i g n i f i c a n t  at or beyond the .15 l eve l .
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Table K-3. Fourth Grade Indian Stepwise and Farced Entry Mult ip le  Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Carr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study Skills
1983 Reading Grade .718 1.005 .855*** .152 61.35 Multiple R = .811
Father's Status -.024 -.661 -.272* .134 .67 R2 = .657
Sex -.001 -.487 -.251 .136 .01 Adjusted R1 = .473
Other3 3. / 0 SE = .695
Constant -.339 65.73

Reading Coeprehension
1983 Reading Grade .623 .696 .619*** .147 38.53 Multiple R = .810
Magazine Subscriptions R2 = .656
Per Student -.493 -23.463 -.388* .158 19.29 Adjusted R2 = .491

Other3 7.80 SE = .653
Constant 2.663 65.62

Reading Test Total
1983 Reading Grade .776 .961 .854*** .121 66.25 Multiple R = .884
Acreage Per Student -.236 -9.194 -.303* .126 7.27 R2 = .781
Age in Months at Adjusted R̂ = .676
Ti oe of Test -.255 -.035 -.189 .115 4.81 SE = .521

Other3 -0.22
Constant 1.882 78.11

Vocabulary Knowledge
Magazine Subscriptions
Per Student -.608 -33.086 -.509*** .124 30.92 Multiple R = .861

1983 Reading Grade .452 .687 .574*** .128 25.96 R2 = .742
Free I  Reduced Lunch .252 .365 .185 .113 4.67 Adjusted R- = .644
1983 Citizenship Grade .103 -.243 -.250* .124 -2.5B SE = .582
Library Open After
School Per Student -.297 -6.097 -.265 .133 7.85

Nusber of Parents
Absent -. 346 -.396 -.155 .101 5.36

Other3 1.99
Constant -.478 74.17

*—p< .05 **--p<.01 » » - p< .001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table K-3. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

X OF TABLE 
VARIANCE

Listening Coaprehension
19B3 Reading Grade .475 .562 .47,4** .150 22.53 Multiple R = .802
Free & Reduced Lunch .312 .749 .383** .133 11.94 R2 = .643
Age in Months at Adjusted R2 = .471
Tise of Test in -.048 -.245 .134 2.47 SE = .702

Magazine Subscriptions
Per Student -.354 -27.204 -.423** .161 14.94

Othera 12.43
Constant 4.639 64.31

Auditory Test Total
Magazine Subscriptions
Per Student -.544 -35.263 -.536*** .133 29.14 Multiple R = .860

1983 Reading Grade .490 .629 .519*** .128 25.40 R2 = .739
Free & Reduced Lunch .284 .615 .307** .113 8.75 Adjusted R2 = .613
Age in Months at SE = .614
Time of Test -.394 -.042 -.211 .114 8.30

Other3 2.29
Constant 4.066 73.88

Spelling
19B3 Reading Grade .605 .748 .632*** .160 38.24 Multiple R = .767
Student's Residence -.181 -.527 -.275 .152 4.98 R2 = .588
Father's Status -.066 -.574 -.235 .140 1.56 Adjusted R2 = .389
19B3 Citizenship Grade .392 .279 .289 . 163 11.32 SE = .753
Other3 2.67
Constant .949 58.77

*—p<. 05 **—p<.01 ***--p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table K-3. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B SETA SE BETA

X OF TABLE 
VARIANCE

Hath Concepts
19B3 Grade
Point Average .713 1.312 .831*** .088 59.28 Multiple R = .883

Hone Phone Listed .131 .843 .356*** .094 6.43 R2 = .730
Percentage of Books Adjusted R2 = .741
Lost Per Student -.150 -182.145 -.216* .093 3.25 SE = .524

Age in Months at
Tiae of Test -.268 -.046 -.223** .081 5.99

Gifted Prograa .243 .916 .139 .089 3.33
Other3 -0.31
Constant 1.777 78.02

Hath Test Total
1983 Grade
Point Average .684 1.037 .762*** .113 52.13 Multiple R = .797

Percentage of Books R2 = .635
Lost Per Student -.102 -153.977 -.212 .120 2.16 Adjusted fi2 = .570

Age in Months at SE = .532
Tiae of Test -.238 -.033 -.133 .105 4.37

Other3 4.81
Constant 1.507 63.47

Science Knowledge
19B3 Grade
Point Average .519 .850 .715*** .134 37.12 Multiple R = .771

Age in Months at R2 = .595
Tiae of Test -.371 -.038 -.245 .123 9.10 Adjusted R2 = .509

Acreage Per Student -.198 -7.172 -.283* .139 5.62 SE = .544
Hoae Phone Listed .143 .501 .281* .137 4.01
1983 Citizenship Grade .026 -.191 -.246 .153 -.65
Other3 4.30
Constant 3.327 59.50

*—p(.G5 **—p i.01 ***—p i.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table K-4. F i f t h  Grade Indian Stepwise and Forced Entry Mult ip le  Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Carr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study Skills
1983 Reading Grade .538 .379 .394** .152 21.18 Multiple R = .736
Father's Status -.430 -.897 -.392** .124 16.87 R2 = .542
Magazine Subscriptions Adjusted R2 = ,377
Per Student -.232 -16.278 -.310* .130 7.19 SE = .681

Free & Reduced Luncn -.287 -.391 -.226 .119 6.48
Other3 2.49
Constant .817 54.21

Reading Coiprehension
1963 Reading Grade .560 .413 .426** .160 23.86 Multiple R = .705
Hoae Phone Listed -.088 -.495 -.258 .151 2.27 R2 = .497
Encyclopedia Sets Adjusted R2 = .315
Per Student .217 26.764 .260 .141 5.64 SE = .721

Other3 17.39
Constant 2.339 49.66

Reading Test Total
1983 Reading Grade .660 .470 .537*** .138 35.14 Multiple R = .792
Father's Status -.325 -.516 -.248* .113 3.05 R2  ̂ = .627
Percentage of Books Adjusted R2 = .492
Lost Per Student -.197 -149.511 -.256* .128 5.04 SE = .560

Encyclopedia Sets
Per Student .149 19.137 .206 .122 3.05

Other3 11.38
Constant 1.334 62.66

Vocabulary Knowledgê
1983 Reading Grade .428 .498 .527** . 180 22.54 Multiple R = .603
Sex -.166 -.497 -.295* .143 4.91 R2  ̂ = .370
Other3 9.57 Adjusted R2 = .143
Constant -2.251 37.02 SE = .786

Listening Cosprehensior.b
1983 Reading Grade .400 .320 .349 .189 13.97 Multiple R = .551
Sex -.152 -.373 -.229 .156 3.48 R2 - .304
Other3 12.93 Adjusted R2 = .052
Constant .369 30. oB SE = .801

*—pf.05 t*--p<.Oi —p <. 001
a—Predictors forced into equation, but not significant at or beyond the .15 level. 
^--Equation i f  not significant; other equations are significant at or beyond the .05 level.
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Table K-4. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Auditory Test Total*1
19B3 Reading Grade .487 .502 .557** .176 27.13 Multiple R = .627
Sex -.197 -.427 -.266 .146 5.25 R2 = .393
Other3 6.90 Adjusted R2 = .174
Constant -.995 39.28 SE = .736

Spelling
1983 Reading Grade .553 .420 .421** .130 23.25 Multiple R = .822
Free & Reduced Lunch -.439 -.674 -.375*** .099 16.47 ■R2 =.676
Nuaber of Parents Adjusted R2 = .559
Eaployed .038 .533 .328** .127 1.25 SE = .595

Magazine Subscriptions
Per Student 185 -21.207 -.389*** .110 7.19

Father's Status -.269 -.390 -.164 .104 4.41
Gifted Prograa .350 .943 .208 .114 7.30
Other3 7.74
Constant 1.183 67.61

Nath Concepts
1983 Grade
Point Average .598 .547 .561*** .114 33.55 Multiple R = .749

Sex -.204 -.368 -.241* .110 4.91 R2 = .561
Acreage Per Student -.342 -5.320 -.230 .131 7.88 Adjusted R2 = .499
Gifted Prograa .463 .747 .192 .115 8.87 SE = .546
Other3 0.85
Constant -1.221 56.06

Hath Test Total
1983 Grade
Point Average .678 .664 .626*** .110 42.47 Multiple R = .768

Acreage Per Student -.330 -8.289 -.329** .127 10.85 R2 = .589
Other3 5.61 Adjusted R2 = .532
Constant .368 58.93 SE = .575

Science Knowledge
19B3 Grade
Point Average .460 .510 .450** .137 20.66 Multiple R = .604

Acreage Per Student -.333 -6.990 -.260 .157 S. 66 R2 = .365
Sex -.184 -.379 -.213 .132 3.91 Adjusted R2 = .276
Other3 3.24 SE = .764
Constant -.951 36.47

*--p<.05 **--p<.01 **•»—p<. .001
^--Predictors forced into equation, but not significant at or beyond the .15 level. 
^—Equation is not significant; other equations are significant at or beyond the .05 level.
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Table K-5. Sixth Grade Indian Stepwise and Forced Entry M u lt ip le  Regression Results

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Word Study Skills
19B3 Reading Grade .533 .320 . 429a .169 22.84 Multiple R = .713
Free & Reduced Lunch .296 .476 .352 . 185 10.41 R2 = .515
Nuaber of Days Absent Adjusted R2 = .292
in 1982-83 _

»u * .i. -.020 -.263 .133 3.62 SE = .572
Other3 9.65
Constant -2.766 51.52

Reading Comprehension
19B3 Reading Grade .695 .547 .707 .123 49.16 Multiple R = .356
Home Phone Listed -.137 -.684 -.443** .126 6.08 R2 = .732
Encyclopedia Sets Adjusted R2 = .623
Per Student .192 24.137 .309* .124 5.92 SE = .432

Nuaber of Parents
Absent -.030 .286 .202 .120 -0.61

Sex -.105 -.336 -.241* .110 2.52
Other3 10.17
Constant 1.364 7 7  71

Reading Test Total
19B3 Reading Grade .727 .531 .739*** .141 C 7 7 n Multiple R = .805
Hose Phone Listed -.098 -.473 -.330* .144 3.21 R2 = .648
Other3 7.85 Adjusted R2 = .504
Constant -.271 64.78 SE = .461

Vocabulary Knowledge
1983 Reading Grade .529 .384 .405* .165 21.43 Multiple R = .732
Free !< Reduced Lunch .269 .875 .510** .181 13.73 R2 = .535
Sex -.201 -.463 -.271 .150 5.46 Adjusted R2 = .321
Gifted Prograa .377 1.382 .353* .159 13.50 SE = .710
Other3 -0.60
Constant -4.538 5a. 52

*—p<.05 **—p<.01 ***--p<.001
a—Predictors forced into equation, but not significant at or beyond the .15 level.
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Table K-5. (continued!

DEPENDENT VARIABLES/ 
PREDICTORS Corr 8 BETA SE BETA

X OF TABLE 
VARIANCE

Listening Coaprehension
1983 Reading Grade .472 .287 .343* .153 16.20 Multiple R = .771
Sex
Percentage of Books

-.312 -.425 -.282* .134 8.79 R2 = .594 
Adjusted R2 = .429

Lost Per Student -.323 -220.095 -.41?** .160 13.52 SE - .575
Father's Status 
ftge in Months at

.200 .515 .227 .134 4.53

Tiae of Test -.238 -.039 -.352* .162 8.36
Gifted Progra*
Number of Days Absent

.427 .828 .243 .141 10.33

in 1982-83 
Other3 
Constant

-.132 .  030

S  ?T7 J  •  j y  t

.354* .170 -4.67
2.34

59.45

Auditory Test Total
1983 Reading Grade .560 .616 .360* .ise 20.16 Multiple R = .758
Free k Reduced Lunch .200 .690 .433* .173 8,68 F;2 = .574
Sex -.268 -.506 -.319* .144 8.49 Adjusted R2 = .378
Gifted Prograa
Other3
Constant

.436 1.392

-.671

.385* .152 16.94
3.19

57.44

SE = .632

Spelling
1983 Reading Grade 
Nuaber of Days Absent

.625 .501 .531*** .127 33.18 Multiple R = .347 
R2 = .718

in 1982-83 
Nuaber of Parents

-.507 -.021 -.218 .139 11.04 Adjusted R2 = .603 
SE = .541

Absent
Nuaber of Parents

-.356 -.658 -.382** .130 13.61

Eaployed
Age in Months at

-.098 .488 .287* .130 -2.80

Tiae of Test -.447 -.028 _
U C l . .135 9.90

Father's Status
Other3
Constant

-.154 -.439

3.028

-.171 .113 2.64
4.23

71.80

*—p<. 05 **—p <. 01 ***--p<.001
a—Predictcrs forced into equation, but not significant at or bevond the .15 level.
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Table K-5. (continued)

DEPENDENT VARIABLES/ 
PREDICTORS Corr B BETA SE BETA

I  OF TABLE 
VARIANCE

Math Concepts
1983 Grade
Point Average .674 .840 .760*** .155 51.23 Multiple R = .765

Acreage Per Student -.170 -5.388 -.208 .122 3.53 R2 = .584
Age in Months at Adjusted R2 = .507
Tine of Test -.342 -.039 -.270* .121 9.21 SE = .700

1983 Citizenship Grade .286 -.328 -.300 .157 -8.59
Other3 3.07
Constant 4.714 53.45

Math Test Total
1983 Grade
Point Average .695 .736 .710*** .161 49.39 Multiple R = .741

Other3 5.48 R2 = .549
Constant 2.006 54.37 Adjusted R2 = .464

SE = .685

Science Knowledge
1983 Grade
Point Average .565 .400 .470** .136 26.56 Multiple R = .719

Percentage of Books R2 = .517
Lost Per Student -.352 -211.086 -.398* .169 14.00 Adjusted R2 = .427

Age in Months at SE = .582
Tiae of Test -.360 -.026 -.234 .130 8.42

Other3 2.73
Constant 3.645 51.71

*~p<.05 **--p<.01 ***—p< .001
a—Predictors forced into equation, but not significant at or beyond the .15 level.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



760

also accounted f o r  more var i ance (16'/.) than previous grades (137.) in 

the t h i r d  grade model,  and almost as much var i ance (177.) as previous  

grades (217.) in the f i f t h  grade model.

In cont rast  to the lack of p r e d i c t a b i l i t y  by previous grades f or  

second grade Indian s tudents ,  the 19B3 reading grade accounted f o r  

near l y  t w o - t h i r d s  (617.) of the var i ance in word study s k i l l s  for  

f our t h  grade Indian students.  Indeed,  previous grades alone accounted 

f or  almost twice as much var i ance as a l l  v a r i a b l e s  in the Indian model 

(327.).  Thus, in comparison to each other  and to the Indian models of 

achievement ,  the models of Indian student  word study s k i l l s  

achievement by grade l e v e l  were a l l  very d i f f e r e n t .

Comparison of Reading Comprehension Achievement by Grade Level

In comparison to the Indian model,  as wel l  as to each ot her ,  the  

grade l eve l  models of reading comprehension (Tables K- l  to K-5; or 

Table 53; for  Indian students exh i b i t ed  l i t t l e  c o n t i n u i t y  or 

congruency.  Indeed,  except  f or  the 19B3 reading grade having been 

p r e d i c t i v e  for  each grade,  and the number of encyclopedia sets per 

student  having been p r e d i c t i v e  of f i f t h  and s i x t h  grade Indian  

achievement ,  there was no s i m i l a r i t y  of p r e d i c t o r s  wi th the Indian  

model of reading comprehension achievement.  Moreover,  the cost of the 

school per student  was found to account for  107. of the var iance in 

second grade reading comprehension,  which was the only Indian student  

model that  v a r i a b l e  had entered thus f a r .  I t  was also noted that  

p a r t i c i p a t i o n  in the g i f t e d  program, the t h i r d  best  c o n t r i bu t or  to the
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Indian reading comprehension model, did not even s t a t i s t i c a l l y  enter  

any of the grade l eve l  models.

Taken t o ge t he r ,  a l l  v a r i a b l e s ,  i nc l ud i ng  those forced i n t o  the 

equat ion,  accounted f or  between 447. (or 67. more than the Indian model) 

and 737. (or 36/1 more than the Indian model) of the t o t a l  var i ance in 

reading comprehension achievement.  S t r u c t u r a l l y ,  between two and f i v e  

pr ed i c t o r s  s t a t i s t i c a l l y  entered i nt o  the equat ions.

Comparison of Reading Test Total  Achievement by Grade Level

Once again,  very l i t t l e  congruency was found between the Indian  

model and the grade l eve l  models of reading t e s t  t o t a l  achievement  

(Tables K- l  to K-5,  or Table 53) .  Indeed,  only one of three var i ab l es  

in the second grade model,  two of four in the t h i r d  grade model,  one 

of t hree in the f our t h  grade model, and one of two in the s i x t h  grade 

model were also par t  of the Indian model. Nei ther  the number of 

magazine subscr i p t i ons  per student  nor p a r t i c i p a t i o n  in the g i f t e d  

program, which had entered into the Indian model,  were p r e d i c t i v e  of 

reading test  t o t a l  achievement by grade l eve l  for  Indian students.

Al l  grade l eve l  models accounted f or  more var iance in reading t es t  

t o t a l  achievement than the Indian model,  but the lowest amount, 487. 

for  second grade,  was only 27. more, whi le the l a r g e s t ,  787. f o r  four th  

grade,  was 327. more. The 1983 reading grade was the best p red i c t or  

for  four  of the grades,  but i t  was less p r e d i c t i v e  (207.) than the 

number of days absent in 1982-83 (24/1) in the t h i r d  grade model. In

c o n t r a s t ,  the 1983 reading grade accounted for  t wo - t h i r d s  (667.) of the
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t o t a l  var i ance in f our t h  grade reading comprehension f or  Indian  

students.

Comparison of Vocabulary Knowledge Achievement bv Grade Level

Anywhere between one and si:: v a r i a b l es  s t a t i s t i c a l l y  entered i n t o  

the grade l eve l  models of vocabulary knowledge for  Indian students  

(Tables K- l  to K-5;  or Table 5 3 ) ,  but only in the s i x th  grade model 

was more than one of the p r ed i c t o r s  also par t  of the Indian model.  

Despi te t h i s ,  the grade l eve l  models f o r  Indian students accounted for  

between 107. ( in  the f i f t h  grade model) and 477. ( in the f our t h  grade 

model) more of the t o t a l  var i ance .  Thus, the grade l eve l  models for  

vocabulary achievement had hardly any congruency wi th each other  or 

with the aggregate Indian vocabulary model.

With respect  to the pr ed i c t o r s  themselves,  no v a r i a b l e  entered a l l  

f i v e  grade models ( i nc l ud i ng  the 1933 reading grade,  and the number of 

magazine subscr i p t i ons  per student  explained more var iance than 

previous grades in the t h i r d  grade model of vocabulary achievement.

Age, which was a p r e d i c t o r  in the Indian model,  did not enter  any of 

the grade l eve l  models,  and school cost per student  ent ered,  once 

again,  i n t o  the t h i r d  grade model.

Comparison of L i s t en i ng  Comprehension Achievement by Grade Level

Despi te the f a c t  t ha t  the second, t h i r d ,  and f i f t h  grade l i s t e n i n g  

comprehension models (Tables K- l  to K-5;  or Table 53) were not ,  

o v e r a l l ,  s t a t i s t i c a l l y  s i g n i f i c a n t ,  enough v a r i a b l e s  entered (both 

s t a t i s t i c a l l y  and a n a l y t i c a l l y  by force)  i n t o  each model so that  the
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l eas t  amount of var i ance  accounted f o r ,  307. by the f i f t h  grade model,  

was s t i l l  67. more than in the Indian model.  The l a r g e s t  amount of 

var iance explained by a grade l eve l  model of Indian l i s t e n i n g  

comprehension was 647. in the f our t h  grade model,  which was 407. more of 

the t o t a l  var i ance (or twice as much) as expla ined by the Indian  

model.  S t r u c t u r a l l y ,  the s i x t h  grade model was the most s i m i l a r  to 

the Indian model,  but only t hree  of six v a r i a b l e s  were common to both.

Once again,  the 1983 reading grade did not enter  i n t o  the t h i r d  

grade model,  where the number of encyclopedia sets per student  was the 

best  p r e d i c t o r .  In the s i x t h  grade model,  the percentage of books 

l o s t  (147.) explained almost as much of the t o t a l  var i ance as previous  

grades (1671). The 1983 reading grade was not as l arge a c o n t r i b u t o r ,  

except  f o r  second grade,  in comparison to e i t h e r  i t s  o ver a l l  

c o n t r i o u t i  on or to other  measures of achievement .  Moreover,  the 

c o n t r i b u t i o n  of the 1983 reading grade was a c t u a l l y  1 G3 5  in t  h g *f i■f th 

grade model (14X) than in the Indian model (157.).  I t  was also noted 

t ha t  s t uden t ' s  r es i dence ,  which had entered the Indian l i s t e n i n g  

comprehension achievement model,  was not a p r e d i c t o r  for  Indian  

students by grade l e v e l .

Comparison of Audi tory  Test Total  Achievement by Grade Level

As wi th the l i s t e n i n g  comprehension models (Tables K- l  to K-5; or 

Table 5 3 ) ,  the second,  t h i r d ,  and f i f t h  grade audi tory  t es t  t o t a l  

models were not ov e r a l l  s t a t i s t i c a l l y  s i g n i f i c a n t .  S t r u c t u r a l l y ,  only  

between one and four  v a r i a b l e s  s t a t i s t i c a l l y  entered i n to  each grade 

l eve l  model f o r  Indian student  aud i t o r y  t e s t  t o t a l  achievement ,  but
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a l l  models s t i l l  accounted f or  between 77. ( t h i r d  grade;  and 447.

( f our t h  grade)  more of the t o t a l  var i ance than the Indian audi t ory  

t e s t  t o t a l  model.  In c ont r as t  to p r ev i ous l y  discussed models of 

Indian achievement by grade l e v e l ,  ha l f  or a l l  of the s t a t i s t i c a l l y  

ent er i ng  f a c t o r s  were a lso par t  of the Indian model of aud i t o ry  t es t  

t o t a l  achievement .  However,  t h i s  was probably more of an a r t i f a c t  of 

how few p r e d i c t o r s  ent ered.

Encyclopedia sets was once more the best p r ed i c t o r  (197.) in the  

t h i r d  grade model,  and the 1983 reading grade entered only when forced 

i n t o  the model wi th the "other"  v a r i a b l e s .  Magazine subscr i p t i ons  per 

students was also a st ronger  p r e d i c t o r  than the 1983 reading grade in 

the f our t h  grade model.  More i mp o r t a n t l y ,  a l l  p r e d i c t o r s  taken 

t o g e t he r ,  accounted for  near l y  t h r e e - f o u r t h s  (747.) of the t o t a l  

var iance in f our t h  grade a ud i t or y  t es t  t o t a l  achievement f or  Indian  

students.

Comparison of Spe l l i ng  Achievement by Grade Level

Resul ts of the regression analyses of Indian student  s p e l l i ng  

achievement by grade l e v e l  (Tables K- l  to K-5; or Table 53) i nd i ca t ed  

good congruence between them and the Indian model of s p e l l i n g  

achievement ,  al though l a r ge  d i f f e r e n c e s  between grades were found.

That i s ,  at most only one of the v a r i a b l e s  t ha t  had entered i n t o  the 

grade l eve l  models of s p e l l i n g  achievement for  Indian students was not  

also a p r e d i c t o r  of s p e l l i n g  achievement in the Indian model.  In 

c ont r as t  to the Indian model,  which had nine p r e d i c t o r s ,  the grade
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l eve l  models contained only two ( t h i r d  grade) to six ( - f i f th  and s ix th  

grades)  p r e d i c t o r s .

In comparison to the Indian model,  a l l  grade l eve l  models 

accounted for  between 2'/. ( t h i r d  grade) and 35'/. ( s i x t h  grade) more of 

the t o t a l  observed var i ance  in s p e l l i n g  achievement .  As wi th a number 

of the other achievement areas,  the 1983 reading grade was not 

s t a t i s t i c a l l y  p r e d i c t i v e  of t h i r d  grade s p e l l i n g  achievement .  For 

t h i r d  graders,  the best  p r e d i c t o r  was 1982-33 absenteeism; al though in 

the other  grade l eve l  models,  previous grades was the best p r e d i c t o r .  

A d d i t i o n a l l y ,  i t  was found that  many of the other  p r e d i c t o r s  explained  

considerably  more var i ance in the grade l eve l  models than in the 

Indian model of s p e l l i n g .

Comparison of Math Concepts Achievement bv Grade Level

Ne i t her  the second (247.) nor t h i r d  (167.) grade models of math 

concepts achievement f or  Indian students (Tables K- l  to K-5; or Table 

53) accounted f o r  as much var iance as the Indian model (377.),  but the 

other grade l eve l  models accounted for  197. ( f i f t h  grade) ,  217. ( s i x t h  

grade) , and 417. ( f our t h  grade) more of the t o t a l  var i ance .  In the 

second grade model,  the 1983 grade point  average was the only 

p r e d i c t o r  to s t a t i s t i c a l l y  en t e r ,  whi le  in the t h i r d  grade model how 

long the l i b r a r y  was open a f t e r  school per student  and s t udent ' s  sex 

were the only s t a t i s t i c a l  (p ( . 1 5 )  p r e d i c t o r s .  In c o n t r a s t ,  the 

f our t h  grade model i nvolved f i v e  p r e d i c t o r s ,  three of which were also 

par t  of the Indian model.  In both the four t h  and s i x t h  grade models,  

the 1983 grade point  average accounted for  over one h a l f  of the t o t a l .
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Compar i son ot  Math Tes t  To t a l  Achievement  by Grade Level

in cont rast  to other  mo dels o-f Indian achievement by grade l eve l  

discussed so -far,  -fewer v a r i ab l es  s t a t i s t i c a l l y  entered the math t e s t  

t o t a l  grade l eve l  models (Tables K- l  to K-5; or Table 5 3 ) ,  but  

p a r t i c i p a t i o n  in the g i f t e d  program, which was par t  of the Indian math 

t e s t  t o t a l  model was not par t  of any grade l eve l  models.  As in other  

models,  previous grades were not found to be p r e d i c t i v e  of t h i r d  grade 

math t es t  t o t a l  achievement .  Like the math concepts grade l eve l  

models, the 1993 grade point  average accounted f o r  considerably  more 

of the var iance than the other  f a c t o r s  or than in the Indian math t e s t  

t o t a l  model. Moreover,  as wi th math concepts achievement ,  both the 

second (34/1) and t h i r d  (15/1) grade models of math t es t  t o t a l  

achievement accounted for  less var i ance than the Indian model (337.).

In cont r as t ,  the other  models accounted for  167. ( s i x t h  grade) ,  207. 

( f i f t h  grade) ,  and 257. ( f our t h  grade) more of the t o t a l  var i ance .

S t r uc t u r a l  I y , the math t es t  t o t a l  achievement models by grade 

l eve l  were of ten very s i m i l a r  to the Indian model,  probably because so 

few va r i a b l e s  were i nvolved.  Thus, both s t a t i s t i c a l l y  s i g n i f i c a n t  

p r ed i c t o r s  of the second grade model,  two of the three four t h  grade 

p re d i c t or s ,  one of the two f i f t h  grade p r e d i c t o r s ,  and one of the 

s i x t h  grade p r e d i c t o r s  were also par t  of the Indian model. More 

i mpor t an t l y ,  p a r t i c i p a t i o n  in the g i f t e d  program never entered,  whi le  

the one pr ed i c t or  in the t h i r d  grade model,  l i b r a r y  hours,  was not 

par t  of the Indian model.
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Compar i son of  Sc i ence Knowledge Achievement  by Grade Level

As in the two math models,  both the second (267.) and t h i r d  (187.) 

grade models ot science achievement f or  Indian students by grade l eve l  

(Tables K- l  to K-5; or Table 53) f a i l e d  to exp l a i n  as much of the  

t o t a l  var i ance as the Indian models (277.).  The 1983 grade point  

average f a i l e d  to s t a t i s t i c a l l y  enter  e i t h e r  of these models as we l l .  

I ns t ead ,  the home telephone l i s t i n g  v a r i a b l e  (67.) in the second grade,  

and the g i f t e d  program v a r i a b l e  (117.) (which was the only p r e d i c t o r )  

in the t h i r d  grade,  were the best p r e d i c t o r s  in those models.  The 

other  grade l eve l  science knowledge models,  in which previous grades 

were the best p r e d i c t o r s ,  the models accounted f or  97. ( f i f t h  gr ade) ,  

2471 ( s i x t h  grade) ,  and 327. ( f our t h  grade) more of the t o t a l  observed 

var iance in science knowledge achievement .  S t r u c t u r a l l y ,  the grade 

l eve l  models exh i b i t ed  very l i t t l e  congruence to e i t h e r  the Indian  

model or wi th each each other .
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Table L-l. Percentages of Manipulable and Non-Manipulable Predictors 
and Total Variance by Grade Level for the Population

2nd 6rade 3rd Grade 4th Grade 5th Grade 6th Grade
Predi

n
.ctors

I
Variance

I
Predictors 

n I
Variance

I
Predictors Variance 

n 1 I
Predictors 

n I
Variance

I
Predictors 

p. 1
Variance

I

Word Study Skills

Manipulable 5 62 21.32 2 67 19.71 1 33 43.95 4 67 48.30 3 60 23.40
Non-Manipulable 3 3B 10.47 1 33 6.SI 2 67 5.17 2 33 4.58 2 40 8.68
Other3 5.62 6.41 9.39 2.26 6.4B
Total 37.41 32.93 58.51 55.14 38.56

Readmei Comprehension

Manipulable 6 67 35.05 3 50 40.24 2 29 10.35 0t. 67 52.22 3 38 30.14
Non-Manipulable 3 33 8.46 3 50 10.57 5 71 35.92 1 -1.88 5 62 17.02
Other3 -1.66 6.62 2.46 9.37 4.43
Total 41.85 57.43 48.73 59.71 51.59

Readi no Test Total

Manipulable 6 55 34.07 3 43 40.70 1 25 31.49 TL. 40 57.01 4 80 44.99
Non-Manipulable 5 45 6.25 4 57 15.55 3 75 20.58 3 60 -.68 1 20 4.48
Other3 5.13 4.06 6.53 4.76 5.04
Total 45.45 60.31 58.60 61.09 54.51

a—P red ictors forced in to  equation, but not s ig n i f ic a n t  at or beyond the .15 le v e l .
b—Equation Mas not significant; a l l  other equation Mere significant at or beyond the .05 le ve l .
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; Table L -l. (Continued)

2nd 6rade
Predictors 

n I

3rd Grade 4th Grade
Variance

I
Predictors 

n 1
Variance

I
Predictors 

n I

5th Grade
Variance

I
Predictors 

n I

6th Grade
Variance

1
Predictors 

n 1
Variance

i

Vocabulary Knowledge

Manipulable 5 
Non-Manipulable 4 
Other3 
Total

55
45

33.92
9.07
1.58

44.57

60
40

35.80
3.22

10.60
49.62

71
TO

34.10
24.54
1.62

60.26

43
57

59.01
.33

7.79
67.13

33
67

13.71
14.68
9.83

38.22

Manipulable 4 
Non-Manipulable 3 
Other3 
Total

57
43

30.18
19.41
1.89

51.48

67
33

Listening Coaprehension

28.94
4.84
7.41

41.19

67
33

42.97
10.65
9.61

63.23

50
50

33.55
26.03
3.32

62.90

29
71

19.64
34.71

.77
55.12

Auditory Test Total

Manipulable 3 
Non-Manipulable 5 
Other3 
Total

38
62

28.47
22.82
-.08

51.21

50
50

37.96
2.78
9.60

50.34

62
38

38.84
28.38
-.87

66.35

33
67

30.04
11.94
7.00

48.98

1 100
0 0

7.78 
0.00  

12.70 
20.48^

a—Pred ictors forced in to  equation, but not s ig n i f ic a n t  at or beyond the .15 le v e l .
b—Equation was not s ig n i f i c a n t ;  a l l  other equation were s ig n i f ic a n t  at or beyond the .05 le ve l . 770
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fable L - l .  :Cor.tinued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade
Predi

n
ctors

X
Variance Predictors 

n i
Variance Predictors 

n X
Variance

*//«
Predictor 

n I
s Variance 

X
Predictors 

n X
Variance

X

Spellino

Ham pul able 6 67 70 7c; *‘4 • jO 4 80 49.25 1 25 29.58 04. 25 49.18 1 25 25.23
Non-Manipulable 3 33 11.22 ti 20 -.03 3 75 28.55 6 75 10.10 3 75 5.21
Citnera 2.59 5.41 1.34 7.85 -.03
Total 46.16 54.63 59.47 67.13 30.41^

Math Concepts

I1ar,i pul able 5 83 18.96 3 75 23.66 3 100 57.37 •7L 67 46.37 1 50 38.37
Non-Manipulable 1 17 3.60 i i. 0 4.05 0 0 0.00 1 33 1.21 1 50 10.69
Other3 3.12 2.46 0.45 0.38 -.24
Total 25.68 30.97 57.32 47.96 48.82

a--Predictors fcrced into equation, but not significant at or beyond the .15 level,
^--Equation was not significant; a ll other equation were significant at or beyond the .05 level.
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Table L - l .  (Continued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade
Predictors 

n 1
Variance

I
Predictors 

n 1
Variance

I
Predictors ' 

n I
Variance

7.
Predictors 

n I
i Variance 

I
Predictors 

n I
Variance

I

Math Test Total

Manipulable 5 100 33.49 3 60 28.61 4 80 45.96 3 100 47.89 0
i. 50 45.05

Non-Manipulable 0 0 0.00 n
L. 40 8.69 1 20 11.10 0 0 0.00 2 50 5.80

Other3 .20 .71 .64 1.19 -2.33
Total 33.69 38.01 57.70 49.03 48.52

Sci ence knowledae

Manipulable 3 60 35.41 1 50 17.07 0
L. 100 37.27 4 57 61.28 0i. 50 30.6B

Non-Manipulable 2 40 2.74 1 50 1.90 0 0 0.00 3 43 -1.34 2 50 16.66
Other3 .56 5.67 4.10 -.0B .49
Total 39.03 24.73 41.37 59.86 47.83

a—Predictors forced into equation, but not significant at or beyond the .15 level.
^--Equation was not significant; a ll other equation were significant at or beyond the .05 level.
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Table L-2. Percentages of Manipulable and Nan-Hanipulable Pred ic tors
and Total Variance by Grade Level for Indian Student c

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade
Predictors Variance Predictors Variance Predictors Variance Predictors Variance Predi ctors Variance

n 1 7. n 1 I n I I n 1 I n V
A I

Nord Study Skills

Manipulable 1 50 20.28 0
& 67 16.96 1 33 61.35 0 50 28.37 04. 67 31.46

Non-Manipulable 1 50 2.65 1 33 15.79 n
4. 67 .68 *■> 50 23.35 1 33 10.41

Other3 19.03 25.81 3.70 2.49 9.65
Total 42.23b 58.56 65.73 54.21 51.52

Readi nq Cocprehension

Manipulable n
4. 100 29.18 n 50 33.76 n 100 57.82 2 67 29.50 n

4. 40 55.08
Non-Manipulable 0 0 0.00 n

4. 50 14.96 0 0 0.00 1 33 2.27 3 60 7.99
Other3 14.60 16.58 7.80 17.89 10.17
Total 43.7Bb 65.30 65.62 49.66 73.24

Readinq Test Total

Manipulable 4. 67 24.24 3 75 51.30 n
4. 67 73.52 3 75 43.23 1 50 53.72

Non-Manipulable 1 33 10.88 1 25 2.95 1 33 4.81 I 25 8.05 1 50 3.21
Other3 12.75 9.36 -.22 11.38 7.85
Total 47.B7b 63.61 78.11 62.66 64.78

a—Pred ictors forced in to  equation, but not s ig n i f ic a n t  at or beyond the .15 le v e l .
b--Equation was not s ig n i f i c a n t ;  a l l  other equation were s ig n i f i c a n t  at or beyond the .05 le v e l . C-J
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Table L-2. (Continued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade
Predictors 

n I

Variance
I

Predictors 
n I

Variance Predictors Variance 
I  n I  I

Predictors 
n I

Variance
I

Predictors 
n I

Variance
X

Vocabulary Knowledae

Manipulable 1 100 36.74 n 67 33.27 4 67 62.15 1 50 i. i.  ■ «J*t 2 50 34.93
Non-Manipulable 0 0 0.00 1 33 7.85 2 33 10.03 1 50 4.91 n

4. 50 19.19
Other3 6.83 10.00 1.99 9.57 -.60
Total 43.57b 51.I2b 74.17 37.02b 53.52

Listenina Coiiorehension

Manipulable 1 50 32.47 1 50 13.40 2 50 37.47 1 50 13.97 4 57 35.43
Nan-Hanipulable 1 50 3.57 1 50 4.03 2 50 14.41 1 50 3.48 3 43 21.68
Other3 15.46 14.92 12.43 12.93 2.34
Total 51.50b 32.35^ 64.31 30.3Bb 59.45

Auditory Test Total

Manipulable 1 100 37.18 1 50 19.33 2 50 54.54 1 50 27.13 nj. 50 37.10
Nan-Manioulable 0 0 0.00 1 50 3.56 2 50 17.05 1 • 50 5.25 0

i . 50 17.15
Other3 5.71 13.80 2.29 6.90 3.19
Total 42.89b 36.69b 73.8B 39.2Bb 57.44

a—Pred ictors forced in to  equation, but not s ig n i f ic a n t  at or beyond the .15 le v e l .
^—Equation Has not s ig n i f i c a n t ;  a l l  other equation were s ig n i f ic a n t  at Dr beyond the .05 le v e l .
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Table L-2. (Continued)

2nd 6rade 3rd Grade 4th Grade 5th Grade 6th Grade
Predictors 

n I
Variance

•1
H

Predictor 
n 1

s Variance
V
/■

Predictors 
n I

Variance
I

Predictors 
n I

Variance
I

Predictors 
n I

Variance
I

Spellinq

Manipulable n 67 27.07 2 100 17.95 2 50 49.56 3 50 37.74 0
4. 33 44.22

Non-Manipulabl e 1 33 6.49 0 0 0.00 2 50 6.54 3 50 22.13 4 67 23.35
Other3 17.06 21.22 2.67 7.74 4.23
Total 50.62b 39.17b 58.77 67.61 71.80

Math Concepts

Manipulable 1 100 11.66 1 50 9.94 3 60 65.91 75 52.30 3 75 46.17
Non-Manipulabl e 0 0 0.00 1 50 2.38 2 40 12.42 1 25 4.91 1 25 9.21
Other3 12.44 3.22 -.31 0.85 3.07
Total 24.10b 16.04b 78.02 56.06 58.45

3--Predictors forced into equation, but not significant at or beyond the .15 level.
b—Equation was not significant; a ll other equation were significant at or beyond the .05 level.
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Table L-2. (Continued)

2nd Grade 3rd Grade 4th Grade 5th Grade 6th Grade
Predictors 

n I
Variance

7
H

Predictors 
n I

Variance
I

Predictors 
n I

Variance
*/
fa

Predictors Variance 
n I  I

Predictors 
n 1

Variance
I

Math Test Total

Manipulable 0
4. 100 33.29 1 100 10.60 2 67 54.29 T

i 1 0 0 53.32 1 100 49.39
Non-Manipulable 0 0 0.00 0 0 0.00 1 33 4.37 0 0 0.00 0 0 0.00
Othera .46 4.56 4.81 5.61 5.48
Total 33.75^ 15.24b 63.47 58.93 54.87

Sci ence Knowledge

Manipulable 0 0 0.00 1 100 10.73 3 60 42.09 2 67 29.32 0
A. 67 40.56

Non-Manipulable n
L . 100 10.76 0 0 0.00 2 40 13.11 1 31 3.91 1 33 8.42

Other3 15.56 7.64 4.30 3.24 2.73
Total 26.32'b 18.37b 59.50 36.47 51.71

a—Predictors forced into equation, but not significant at or beyond the .15 level.
^--Equation was not significant; a ll other equation were significant at or beyond the .05 level.
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