Programs for Mathematically Gifted Students:
A Review of Empirical Research

Evelyn J. Sowell
Arizona State University West

Abstract

This paper summarizes-arid-critiques” the empmcal
research of the 1970s -and :1980s+on"programs for
mathematically gifted students. Much research has show
that accelerating the mathemancs cumculum prO\ndes
very good program-for-preco
tional plans that place: nmthemdhcally q1fted students
‘together for mathematics instruction also o

nities for these students to perform well. Although
technology b'iSed xnstructlon also appears to provnde ar

cally gifted dementary studpnts this method shoud be
examined further with older ‘stridents and’ mhlong term
studies. Research with. enriched cuiricila at
puter-based instruction provided inconclusive
efficacy for mathematically gifted students....

livan earlier review. Sowell, Bergwall, Zeigler, and Cartwright
(1990} examined the literature that describes and identifies
mathematically gifted students. Based on the information avail-
able. they pointed out that no single definition of mathematical
giftedness exists. The literature suggesied (hat mathematically
gifted students could be thought of as those who are preco-
cious or those who engage in qualitatively different mathemati-
cal thinking.

This paper continues the review of empirical research, largely
from the 70s and 80s, on instructional and organizalional
programs for mathematically gifted, talented, precocious. ac-
celerated. or high-ability students. Included are all of the known
reports of planmed sludies that provided information about
both the purpose of a program and the results of its use with
mathematically gifted students.

This review is especially
forms initiated by the National Council of Teachers of Math-
ematics (NCTM). In 1989 the NCTM published Curricuium
and Evaluation Standards for School Mathematics, which
calls for befter mathematical performance by all K-12 students
tharyin the past. especially in problem solving, communications,
reasoning. and mathematical connections. Standards assumes
a common curriculum for students in grades K-8 but recom-
mends a differentiatecd program for high school students. As
envisioned in Standards. students in grades 9-12 would study a
core matheniatics program that would be enriched for college-

pertinent given the cwriculum re

bound and capable students. Exceptionally talenled students
would continue into college-level work, Standards warns that

“we [the NCTM] strongly recommend againsl acceleration t
either omits content identified in these standards or advan
students through it superficially” (NCTM, 1989, p. 124).

Purposes and Variables

Careful study of the reports located for this review shc
three major purposes for research on programs for me
ematically gifted students. The studies were conducted in or
to evaluate (a) the effects of accelerating and or enrich
mathematics curricula, (b} methods of instruction, and (c) or
nizational plans. In addition to the purpose of the study, 1
author gathered additional information about the grade lev
of the students involved, the duration of the program, whetl
the program was school-based, descriptions of the aclivities
treatment and comparison groups, and resulls.

Because the author’s interest is in programs that can be us
profitably with mathematically gilled students during the sche
year, it is important to know the degree to which the resea
studies examined programs that were tried in schools. Stud
were designated as school based if the mathematics taught
students as part of the research project was their compl
mathematics curriculum for the school year. For this revic
programs requiring additional mathemalics (. g., beyond 1
regular mathematics curriculuim) or programs offered in su
mer were considered non-school-based programs.

About half the reports described treatment activities for
single group of participants. The remainder had one or me
comparison groups, designated either as an alternative tre
ment or as a control group. Altemative treatment groups w
those with students who were drawn from the same populati
as the treatment group and the participants received an alten
tive specialized treatment, for example, linear teaching strate
or spiral teaching strategy. Control groups were study part

Putting the Research to Use

This review shows clearly that mathematically preco
cious students profit by participating in accelerated
mathemalics programs. Also. mathematically gifted stu-
dents perform better when they work alongside other
mathematically able siudents. Therefore, teachers and
parents are encouraged to identity and develop programs
or organizational plans that provide these opportunities
for sludents, Elementary school teachers should make
technology-based programs in mathematics available to
their students, especially those who are mathematically

able, because these programs appear to work well.
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pants who did not receive specialized treatments and were used
simply for comparison. I control groups represented the same
population as their respective treatment groupls), the controls
were designated as an equivalent group (E). Controls with stu-
dents from populations other than those of their treatmenl
group(s) were designated as nonequivalent groups (N}, As is true
in other rescarch. studies having equivalent comparison groups
are usually subject tc fewer wvalidity threats than those with
nonequivalent groups (Campbell & Stanley, 1966).

Results of studies about both cognitive and atfective vari-
ables were also gathered. Studies having only one treatment
group typically reported pre- and posttreatment results, whereas
those with comparison groups provided comparative informa-
tion from the groups

Organization of Review

This review is organized according to the major purposes of
research on programs for mathematically gifted students. Sec-
tions inchude studies involving acceleration and enrichment
programs, studies involving instructional methods, and studies
involving organizational plans., Within each major section are
the findings from research followed by a discussion. The final
major section provides conclusions and recommendations based
on these reviews,

Studies Involving Acceleration and
Enrichment Programs
This section presents results from 22 studies in which acc
eration and/or enrichment of the curriculum for mathematica
gifted students was the primary focus. Fourteen studies evalu

hys

ated accelerating the curricuhum; O stilies. enriching the cur-
riculum: and 3 studics, combining acceleration and enrichment.
Acceleration programs

The studies that featured accelerating the curriculum for
mathematically gifted students showed consistently that math
ematically gifted students can learn mathematics very well and

much more quickly than the regular mathematics curricutum
allows (Bartkovich & Mezynski, 1981 {two studies); Bodine,
Ross, & Gill. 1982; Brody & Fox, 1980; Collins, 1986; Croll,
1980; Fox, 1974, 1970; George & Denham. 1976: House.
1981 Mezynski. Stanley. & MeCoart, 1983; Slanley, 1976
(two studies). 1985, Stanley & McGill. 1986). Most of these
projects grew oul of the Study for Mathematically Pre
Youth (SMPY) program. originated by Julian C. Stanley at
Johns Hopkins University in the early 70s. Stanley and his
assoclates showed that fast paced programs teaturing diagnos-

clous

tic testing followed by presceriptive teaching enabled both males
and females to move throngh the mathematics curriculum
quickly. Follow through studics showed that 24 of 25 educa-
tionally accelerated stdents who began college earlier than
usual also received degrees early. Ot this group, 4 received
master’'s degrees simulancously with their baccalaureate
(Stanley, 1985: Staniey & McGill. 19830)
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Of the 14 acceleration studies, 12 involved seventh- and
eighth-grade students. and 2 sludies involved sludents in grades
8-12 (Stanley, 1976 [study 2]; Stanley, 1985: Stanley & MeGill,
1986). Four acceleration studies were school based, 8 were
not school based, and 2 were mixed. The mixed studies ran
partly in summer and partly during the school year (Bodine et
al.. 1987; George & Denham, 1976). None of these accelera-
tion studies used a comparison group because the researchers
wanted o assist alt of the mathematically gifted students they
could locate withoul the restrictions that experimental design
requires {Stanley & Benbow, 1986).

Using tutorials. summer classes, and other nonconventional
approaches, Stanley and his colleagues produced dramatic
changes in achievement when mathematically gifted students
were offered opportunities to learn at a taster-than-usual pace.
For example, Croll (1985) showed that students, mostly sev-
enth graders, learned in 40 hours the mathematics content
that usually takes 270 hours. Only one finding contradicled
this set of very positive results. Brody {1985) found that accel-
erated mathematics coursework in a summer program had
little or no effecl on scores from the Scholastic Aptitude Test
for Mathematics of seventh graders.

Enrichment programs

Table 1 provides information about five studies involving
enrichment programs for mathematically gifted students. The
studies are arranged in alphabetical order of the authors’ names
with additional information about the grade levels. duration of
the reatment. designation as school based (Y for yes, N for
noyj, descriplions of the activities of the treatment and control
qroups. and the results.

As shown in Table 1, treatments varied in the five studies
and so did results. Treatment groups in the Koukeyan (1977)
(fourth graders only] and Weaver (1987) studies performed
beller on cognitive measures than their respective control
qroups. By comparison, weatment groups in Gratz and Pulley
(1984, Koukeyan {1977) (grades 5 6). and Morningstar (1983)
did not perform differently as a result of treatment. On affec-
iive measures the treatment groups in Gratz and Pulley {1984),
Koukeyan (1977) (fourth graders cnly), and Wagner and
Zimmerman (1986) showed positive results, but treatment
groups of fifth and sixth graders in Koukevan's study and
Maorningstar's {1983) high school students did not show results
different from those of the control groups.

Acceleration and enrichment programs

Three studies. none of which used a comparison group,
tested a combination of accelerating and enriching the curricu-
lurn for mathematically gifred students. Moore and Wood (1988)
found that third- through seventh-grade students who reasoried
well according to their test scores could learn mathematics
miore quickly than they would have in the regular graded school
curriculum. [n addilion 1o acceleration, the programn also con-
tained a variety and depth of topics not wsually available to
clementary school students. Four of 17 students completed the
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arithrmetic curriculunn by the end of the first year of the pro-
gram. By the end of the second year, all students had made
progress in mathematics achievement, study habits. time man-
agement skills, self esteem, and self confidence.

In a year long program. Muller (1985) also found that sev-
enth graders homogeneously grouped in an acceleration en-
richment program made significani increases in achievement
and had positive altitudes toward mathernatics. Lunny’s (1983)
3 year study of mathematically talenled eighth graders showed
these students able to move through the high school math-
ematics sequence more quickly than the usual program al-
lowed. In addition to their regular mathematics coursework
during the school year. students took a weekly 2-hour class in
the evening. During their fourth vear of high school they were
able to take calculus at the local community college.
Discussion of acceleration and/or enrichment studies

The three acceleralion-enrichment studies bear a close re-
sermblance 1o the SMPY studies because each used a fasi-
paced program along with additional mathematics. Because
the design and the outcomes were similar to SMPY outcomes.
these studies are discussed as part of “he acceleration group.
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Stanley and Benbow (1986) provided a rationale for accel
eration of mathematically gifted students that is quite compel-
ling. In all their studies mathematically gifted is synonymous
with precocious. Studenis in their research were known to
reason well because each had to score high on the Scholastic
Aptitude Test in Mathematics in order to participate in the
programs. Therefore, when the researchers stated that the
pacing cf educational programs must be responsive to the
capacities and knowledge of individual students, they had in
mind students with the particular capability of reasoning well in
mathematics. Stanley and his associates considered and dis
carded the idea of educational enrichment anc chose instead
to adapt existing curricula to the needs of younger students

Accounts of these studies are too brief to determine the
extent to which the curricula conform to each NCTM standard.
However, all the acceleration and acceleration-enrichment stud-
ies with upper elementary through eighth grade (N = 13)
showed that gifted students could learn mathematics more
quickly than the regular curriculum allowed whether they were
school or non-school-based programs. Given these successes,
it is highly doubtful that the mathematical capabilities of stu-

Table 1
Studies Involving Enrichment of Mathematics Curricula
Grade School-
Study Level(s) Duration Based Treatment Control Results
Gratz & G-12 School year, Y Pragram for students None Students scored achizvement gains,
Puliey 45 minutes whose parenils were but not significanily: student
1984 daily migrant worl focus evaluations showed improvement in
on problem-selving skills teelings of sell-worth, ability to
in mathematics, English, assume responsibility for learning.
and social studies appreciation of academic achieve-
ment, and development of social
skills.
Koukeyan 4-6 6.5 months, Y Verlical-horizontal Regular program,  Significant gains in achieverment
1977 60 70 minutes enrichment program; objectives at and attitude for fourth graders in
daily objectives on level plus grade level enrichment program compared to
some at next higher regular program: for Grades 5-6
level. plus enrichiment gains were 1ot significantly
activities ditferent for groups
Morning 912 Two classroom N Self-instructional Regular school No significant differenices were
star periods +19H minutes  enrichment modules program noted between groups on algebra
1983 wver d-week period achievement or attitude.
Wagner & 7 School year, N Emphasis on informal None ['ormal evaluation not used with
Zimmennarn 3 hours per mathematics, problern volunteer students; students
1986 week finding. and problern persisted in attending Saturday
creating; having fun with sessions and in investing much of
mathematics: learning their free time in challenging
about social behavior mathernatics
and responsibility
Weaven Proschont 5 weeks. Y Enriched instruction in No tre Enriched instruction groups made
1987 3 hrs/wk mathematics and group—students higher scores than the no treat-
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denls such as these would be served well by curricula conform-
ing to the NCTM Standards where the differentiated curricu
lum is intended only for high school students.

Whereas the meaning of acceleration as used by researchers
is clear, the meaning of enrichmen
Koukeyan's reference to a vertical-horizontal program with
objectives both on and above grade level, though ii lacks speci-
ficity. approaches an operational definition. However, the re-
maining four studies do not explain clearly what is meant by
enrichment. This term appears to mean anything exiva that is
part of the curriculum, for example, more freedom than in
regular classrooms to explore concepts and pursue individual
interests (Gratz & Pulley, 1984} and informal mathematics as an
open process of thought (Wagner & Zimmerman, 1986). Be-
cause the treatments appear to share no common characteris-
tics, attempting to generalize about the resulls is meaningless

as used here is ambiguous.

Studies Involving Instructional Methods

In this section 11 studies are reviewed that sought informa-
tion about the effects of instructional methods for mathemati
cally gifted students. Seven shudies, with primarily elementary
school students. made extensive use of microcomputers and
are reviewed as a group. The remaining 4 studies with high
school students used a variety of teaching methaods.
Computer-assisted instructional {CAl) programs
In five studies researchers found thal computers assisted math
ematically gifled studenis in learning problem-solving skills
(Hersberger. 1983: Hersberger & Talsma. 1985: Hersberger
& Wheatley. 1989 (two studics); Robinson & Stanley, 1989)
In both long-term studies lasting a school year or more, Ireal-

ment groups outperformed equivalent control groups of stu-
dents (Hersberger. 1983; Robinson & Stanley, 1989).

Although resulls {rom the previous studies indicated advan-
tages for CAL results from other sludies of CAT with gifted
students were equivocal. Kanevsky (1985) compared two groups
using CAl in combination with cooperative compelitive goal
structures with a hraditional group using flashcard drills. All
three groups improved in nalhematics achievernent, but there
were no significant differences among the groups. Steele.
Battista, and Krockover (1932) compared students using com-
puter-assisted drill and practice with those using individualized
drill and practice without computers and found no significant
differences. Table 2 (p. 130) presents summary information
about each CAl study

Non-computer-assisted instructional programs
Shori-tern studies of mathematically gifted high school stu
dents showed that special instrictional treatments produced
positive results in most cases. When an inductive teaching
strategy was compared to a deductive teaching strategy for
building models, both groups improved following instruction
and the deductive strateqy produced betier results (Bailey, 1982)
Two investigators studied the effects of altering instructional

methads for teaching prablem solving. Fowler (1978) found that
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a linear feaching strategy produced better results than a spiral
teaching strateqy. and Hall {1976} found that both situational
heuristics and planning heuristics training allowed students to
perform better than an equivalent control group on situational
and well-defined problems. However, Cunningham (1984) found
that selt-instructional training did not produce significant differ-
ences belween a treahnent group and a nonequivalent control
group in reflectivity or mathematics achievement. Summary
information about these studies is shown in Table 3 (n. 131).
Discussion of studies of instructional methods

Hersherger’s (1983) and Robinson and Stanley’s (1989} find
ings strongly suggest that mathematically gifted students using
technology based instructional methods pertorm well on prob-
lern-solving tasks. These results contradict those of Steele ef al.
(1982) and Kanevsky (1985) and probably reflect the content
taught rather than the insiructional method employed. Whereas
the first sel of researchers sought to have students learn con-
tent that is conceptually challenging (problem solving), the
second group of researchers taught routine content {drill and
practice).

The research on instructional methods without computers,
although vielding some positive results, was short-term. Fach
of the four high schiool studies was disserlation research, of
which three projects were not school-based. The brevity of
instruction is unusual, particularly since three studies (Bailey,
1982; Fowler. 1978 1 lall, 1976) considered problem solving
as the content focus. These studies were of such short duration
that generalization of their results is not plausible.

Studies Involving Organizational Plans

The seven studies that evaluated different organizational plans
for mathematically gifted students are described in Table 4
{p. 132). Regardless of the organizational plan used. students
in treatment groups autperforined students in either equivalent
or nonequivalent conirel groups on achievement tests (Griffin.
1984; Hepp, 1979. Parke, 1983).

In three of the four studies without control groups. students
in the treatment groups did better on fests than comparable

groups of mathematically oilted students receiving a second
freaiment (DeComo, 1979 Peters, 1980; Siill. 1981). Only
the [ores (1980} study produced results that differed from this
pattern. is study found that mathematically gifted students in
a special purpose school did ot ditfer significantly in achieve-
ment from those ina regular school. However, students in the
reqular school had maore positive attitudes toward school than
those in the special purpose school,
Discussion of studies of organizational plans

All the shudies in this section were relatively long-rerm with six
of the seven operating a school vear or longer. That six of the
seven studies were also school based makes the findings even

more convineing. Typically, gilted students in one treatment group
s for interacting with cther gifted

students than did the otner reatment group. for example, a part

experienced lewer opporty
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time gifted program versus a full-tinee program, heterogencously

grouped students versus homogeneously grouped students, and

so forth. This suggests thal the preferred organizational plan may
be one in which mathematically gifted students have ample op-
portunities 1o associate with their peers. Gifted students typically
find mutually rewarding exchanges with other gifted students
(Brounstein. Holahan. & Sawver. 1988; Janos. 1986).

Conclusions and Recommendations

This review was conducted to examine information about
programs (or mathemalically gifted students who are preco
clous as well as those who engage in qualitatively different
thinking. The Johns [opkins SMPY researchers have shown
that accelerating the inathematics curriculum is a good plan for
precociots students who reason well, whether in school- or
non-school-based programs. For students who may be gifted
because they do qualitatively different mathematical thinking.
there is no evidence concerning the efficacy of acceleration,
and indeed such evidence might be suspect if it existed.

A common theme apparent in the accounts of the SMPY
projects is the notion that precocious students enjoy working
alongside others who are precocious: the fast pace appears to
be invigorating. Therefore, it searns possible that the successes
of cerlain organizational plans may be due to the degree to
which mathematically gifted students are allowed to work and
socialize together. Situations in which students spend greater
amounts ol time together appear to be conducive 1o grealer
achievement and more positive attitudes than sitnations in
which time with peers is limited.

Given the paucity of studies and the lack of a clear definition
of enrichiment in those thal were reviewed, it is impossible to
draw conclusions about the efficiency ot ervichment programs
for mathematically gitted students. Again, however it is impor-
tant to keep i mind which meaning of gifred is used. Long
ternt school-based shudies should be designed that describe
clearly what is meant by envichment both for mathematicaliy
precocious students and for students who do qualitatively dif-
ferent mathematical thinking. Only then can enrichrnent be
evaluated satisfaclorily

This review has produced evidence that technology-based
instruction 1s valuable for mathematically gitted students in
elementary school tor problemn solving. What is needed is an
extension of this line of rescarch o junior and senior high
school. The push for problem solving in the NCTM Srandards
(1989 and increased availability of technology should maeke
this a priority among rescarchers in gitted education.

Regardless of the reader’s preferred definition of mathemari
cal giftedness. the evidence is substantial that alternative
mathematical programs shoukd be provided for these students.
To subject bright students to the regular prograni as their oniy
opportunity i mathetalics is 1o shortchange them and o
society. We mist find ways 1o increase their possibilities for
learing mathematics

Volume 37 ¢« No. 3 » Summer 1993

Author’s Note
My appreciation goes to linda Bergwall, Rose Cartwright,
and Alice Zeigler for their assistance in collecting research
reports. Also. 1 Lthank Philip Swicegood. Ronald Zambo, and
Ray Buss for their helpful cormments on earlier versions of this
paper.

References

Bailey, K. E. {1982). A study comparing twe methods of teaching math
ernatical medel building to gifted secondany mathematics students.
Disserration Abstracts Interncdional, 13, T104. (University Micro-
films No. 82 19500)

Barthovich. K. G| & Mezynski, K. (1981). Fast paced precalculus math-
ematics for talented junior high students: Two recent SMPY programs.
Gifted Child Quarterly, 25, 73-80

Bodine, R.. Ross, A.. & Gill, T. (1982). Mathematics education for gifred
secondary students: An evaluative stdy, St Louis. MO: MEGSSS
Naticnal Model Project, CEMREL. Inc. (ERIC Document Reproduiction
Servh@ No. D 225 810)

dy. 1T (1985). The effects of an intensive summer progrant on the

SAT sc me?s f gifled seventh graders. Dissertation Abstracts Interna-
tzm al, 46, 132A-133A, (University Microfims No. 85-06966)

Rrody. L., & Fox. L. H. {1980). An accelerz intervention program for
mathematically gifted girls. In 1. 1. Fox, L Brody, & D. Tobin (Eds.),
Women and the mathematical myslique (pp. 164-178). Baltimore,
MD: Johns Hopkins University Press.

Brounstein, P. J., TTolahar, W, & Sawver, R. (1988). The expectations
and morivation of gifted students in a residential academic prograns: A
study of individual differences. Journal for the Neducation of the Gifted,
I, 3652

Campbell. DT & Sanley, . C. (1966). Experimental and quasi-

I designs for resecrch. Chicago, IL: Rand McNally

). Ability, academnic achievernent. and aspiration of
mathematically gifted rales and fernales. Dissertation Abstracts Inter
nationai, 46, 2219A-2220A. (University M s No. 85 23062

Croll. R.T. {1985). The a sment of a community college based an fast-
paced mathematics program tor the gifted. Dissertation Abstracis
International, 16, 918A-919A. (University Microfilins No. 85-12645)

Cunningharn. J. AL {19841, A comparison of math achievement betuween
mathematically abie and regular matli stedents lollowing self-instruction
training. [, ation Abstraces Iriternationad, 15, 1688A, (Univer-

v M lms Ne. 84-14144)

ma. Mo J.{1979). A study of the academic achievemerrt of gifted
students in a special program, Dis tion Abstracts International.
39 7230A (University Microfitms No. 79 12510)

Flotes, H. E. (1980). A study of the academic achievemen? and aititudes of

ol students. Dissertation Abstracts

rnational. 40, H260A. {University Microfilms No, §0-05584)

(1978). A swudy irterrelating situational problem: solving.

tical model builing, and divergent *hinking among gifted

ary mathematics students. Dissertation Abstracts International.
39, lelf\ 211Z2A. (University Microfitis No. 78-17574)

Fox L H{1974). A mathematics progran for {ostering precocious achieve-
mult. o] C Stanley, D 1. Keating, & 1. H. Fox (Eds.). Mathematical
ralent: Disco deseription, atid decelopment {pjr. 101 123). Bal
timore, MD: Jotns Hopiins University Press

Fox. 1 H. {1976}, Sex differences in mathematic al precocity: Bridging the
qgap. In D. P, Keating (Tel), Intellectual talent: Kesearch and develop
ment (pp. 183 214), Baltineore, MD: Johns Hopkins University Press

2 W CL & Denhiann. 5. AL {1976}, Curviculum 0\p0\1r(11tdtlon for

atically talented. In D. P. Keating (Fel ). Iate w! talent

Research (md a’cuc)omne’wl (zp. 103 131 Baltimore, MD: Johirs

perimen

Cotling, E. T (1

=

De

C

1L (1984) A gilted and talented progran for migran:
stadents. Roeper Review, 6, 147-149
Griffin. C. B )

. Rievement, and
tigher cognitive prose for gified wrban eleinen-
hoo! students (Docroral disserlation. Temple University, 1987).
Dissertation Abstracts International. 45. 16374

aralysis of leaming stle
s in three pre

128 Downloaded from gcq.sagepub.com at UNIVERSITE DE MONTREAL on June 14, 2015


http://gcq.sagepub.com/

Gifted Child Quarterly

Iall, T. R.{1976). A stady ol situalional problem solving by gifted high
school mathematics studenis {Doctoral dissertation. Georgia State
University, 1976). Dissertation Abstracts International, 36, 906/
9O7A

Hepp. DAL (1979). The effects of a gifted mathematics program on the
altitudes and a verment of secondary school students identified as
academically gifted. Dissertation Abstracts Iniernationai. 40, 1326A
(University Microliins No 79 17425)

dersberger. J. R. (1983). The effects of a problam-
ematics program on gifted fifth

ing oriented math-

acde stide sserration Abstracts
International, 44, 1/710A. (Uh sity Micrafilms No. 83-23998)

lersherger. J. R., & Talsma, G. (1985). Summer conrses in computing for
the gifted and talented: How much can be accomplished in two weels?
Roeper Review. 8, 39-11.

Hersherger, J. R., & Wheatley. G. {1989). Computers and gifted students:
An effective mathemarics pregram. Gifted Child Quarterty. 33, 106
109.

House, P. A (198 1). One sinall step for the mathematically gifted. Schaol
Science and Mathematics, 81, 195 199.

Janos, P. M. (1986). The ialization of highly intelligent boys: Case
material from Terman's correspondence. Journal of Counseling and
Development, 65, 193-195,

Zanevsky, L. (1985), Computer-tased mathematics for gifted students:
Comparison of cooperative and competitive shategies. Journal for the
Education of the Gifted. 8, 239

Koukeyan. B. B. (1977). Tvahation of a vertical-horizontal enrichrient
program for the math gifted students fourth, fifth, and sixth grades
{Doctoral dissetlation. Brigham Young University, 1976). Dissertation
Abstracts International, NH8TA

_unny, J. F. (1983). Fast-paced mathematics classes for a raral county. In
C. P. Benbow & .J. C. Stanley (Fds.). Academic precocity: Aspects of
its development (pp. 79-85). Baltimore, MD: Johins Hlopking Univer-
sity Press.

Mezynski. K., Stan;

1. C., & McCoart, R. I {1983). Helping vouths
score well on AP mitations in physics, chemistry, and cateuins,
C.P. Benbow & J. C. Stanley (tds.), Academic precocity: Aspects of
its depelopment (pp. 86-112). Baltimore. MD: Johus Hopking Univer-
sity Press

Maoore, N D, & Woad, S, S {1988), Mathematics i elementary school:
Mathematics with a venee. Roeper Review, 10, 231-234

Vorningstar. K. G. (1983, Sell-izaching enrichment modules on madern
applications of mathematics for talented seconcary students and evahi
afion of effective utilization through an original p on madel. Dis
sertation Abstracts International. 44, 1715A. (Universily Microfilms
No. 83 24117)

Volume 37 = No. 3 * Summer 1993

National Council of Te re ol Mathematics (1989). Curricitium and
cualuation standards for school mathematics. Reston, VA: Authar

Muller. E. W, (1985). Fvaluation of a science/mathematics gifted education
rrogram for juniar high school students. Dissertation Abstracts Inter
national, 46, 655A. (University Microfims No. 85 10158)

Parke, B. N. {1983} Use of self-irstructional methods of gifted primary
aged students. Gifted Child Quarterly, 27, 29-34

Peters, DS (1980}, The elementary principal’s role in developing and
implementing an individualized educalion prograrm tor gitted students
A case study. Dissertation Abstracts International, 40. 6097A. (Uni-
versity Microfilms No. 80-11172}

Robinson. A.. & Stanley. T. D. (1989). Teaching to taient: Fvaluating an
enriched and accelerated mathematics program. Journal for the Edu
cation of the Gifted. 12, 253-267

Sowell, 1. Bergwall, 1. Zeigler. A, J., & Cartwright. R. M. (1990}
Identifi and description of mathematically gifted studerils: A re
view of empirical research. Gifted Child Quarierly, 34, 147-154.

Standey. J. C.(1976). ! {asi-malhematics classes taught by college
professors to fourth through twelfth graders. In D. P. Keating (Ed.).
Intelieciual talent: Research and development (pp. 132-159). Balti-
more, MD: Johrs Hopking University Press.

Stanley. J. C. {1985). Yourg entrants to ccllege: Tlow did they fare?
College and University. 60. 219-228

Stanley & Benbow. C. P {1956}, Youths who reason exceptionally
well mathemarically. Tn R. 2 nherg & J. E. Davidson (Eds.}, Con-
ceptions of giftedness (pp. 361-387). New York: Canbridge Univer-
sity Press

Stanley. J. C.o & McGill. Ao M. {1986). More about “young ertrants to
college: how did they fare?” Gifted Child Quarterly. 30, 70-73.

Steele, K. J., Battista. M. T.. & Krockaver, G. 11. (1982} The effect of
micra computer-assisted instruction upon the computer literacy of high
ability students. Gifted Child Quarteriy, 26, 162-164

Still. (L (1981). Gifred student achievement in full-time and part time
programs. Dissertation Abstracts Internationial, 42, 2077/A. (Univer-
sity Micrafihns No. 81 24458)

Wagner, 1. & Zimmermann, B. (1980} Identification and fosterit

academicaly talented o
ternational, 47. 2879A. (Unive:

v Microfilms Yoo 86 26 163)

ANNOUNCING THE SEARCH
FOR A NEW EDITOR
FOR NAGC SERVICE PUBLICATIONS

The National Association for Gifted Children is requesting nominations and applications for the
position of Edilor of Service Publications. The deadiine to receive nominations or applications is
September 10, 1993, All nominations and applications will be reviewed by the Publications Commil-
tee, which will make a recommendation to the Board of Direclors. To apply or 10 nominate a
candidate, please contact Ann Pellegrino at {(317) 494 7236 to receive a copy of the selection criteria
and procedures. The FEditor for Service Publications supervises the solicitation. evaluation, and

Commitiees, Service Publications include guides, handbooks. directories, reports, or abstracts of

distribution of publications and other resources emanaling from the Executive Office. Divisions. and

Convenlion proceedings. The Editor for Service Publications is a voluntary position.
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