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The:Study and. Facilitation of Talent for Mathematics

> : . 'Julian C. Stanley :

I. Introduction

”

A. bcénéral vs. Special Asilipy "
In their preocqupation with IQ's as the princig§1 criteria for
defining iﬁtellectuai giftedness, those who study 0; £elp fhe gifted.
have not giveﬁ much attention to spécial mental abilities. For them
the approach of Galtoﬁ,‘Binet, Terman, and ﬁechsler hAs tyiumphed
. , i
over that’of‘Spearman and Thurstone.1 The assessment of global IQ that
Terman established so firmly on the basis of ﬁinet and Simon'§ i904—1£
yasz is"qné‘of pgycholpgy's greatest contributiogs-towgducation; but _
like all single indices it has)sharp 1imita£ions. The delibgtate
.averaging of various.abilities produces a generally usefullavefage but
does4not highligﬁt special abiiitiés. ?he Staﬁford-Bin;; Inteliigence
Scale is indiffgrent,'for examp%f, t@.whethef-one excels onlmemoryland
is less str6ng on’matheﬁatical reasoning, or vice versa. -Eiehef can -
comﬁensate for the other. A high ;Q, even 140 or more, does not guar-—
fgﬁggg any par;icular!special ability. ' , C x
’ THis.creatés a problem in parts qf tﬂe U.S.A. where giftedness is
defiheégby the state dep;rtment*of education’as a minimum 5Vera11\IQ
guchaés l30'ot I32; Because ingellectually gifted students are identi-
"fied in this way, thsre ié 4 strong teﬁdency.to group them for instruc-
tion in most,su§jécts ;ccording to IQ instead of determiﬂing their
actual readiness for eacg subjéct*Separately. .The outcome is usually N
inefficiency and frustration for both student and teacher. if David, .

whose IQ is 140, does not do as well in mathematics as Bill, who 1s his

/
. . L’

L 8 3 _ . | ,
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age and whose IQ on the same test £§ also 140, it is likely to be said

that David is'poorly motivated, inattentive, or lazy. Actually, there

’

is no reason to suppose that thF two are anywhere near equal in mathe-

matical reasoning ability Gr?uping on that special ability first with

e

some consideration also being Eiven to IQ as a measure of learning rate,

I J
will produce much more homogeneous classes than 1Q as the primary,group- .-~

ing variable possibly could.B‘

e

Underlying the above discussion is a basic difference in philosophy

between two approaches to identifying intellectual talent. If youths
. - } A I B . .
are required to average high by earning.a high IQ, some with excéllent .

l N v .
special abilities .will be mis%ed. If they are chosen entirely via a: .

test of special ability such ds mathematical reasoning, nonverbal
; . : i

1
¥

reasoning, mechanical comprehehsion,‘or spatial relationships, some will
not have high IQ's (though if %he criterion score is quite high, few are //
likely to have low IQ's). An obvious solution is to administer, several

- tests: of various special abilities such as the DifferentialAPtitude Test Bat-

~

tery4 that cover a variety of\abillties which reveal much abouﬂ the

ﬁyouth's 1ntellectual functioning. Th1s approach has lim1tations when

the examinee does not read well; for such persons an individually ad-

-

" ministered test of intelligence such as the Stanford-Binet or one of

§ B
P
' . . - v .

the Wechslerﬂseries will usually give more valigéinformation abdut gen-—
e;al ability than will group tests, which are often somewhat speeded and

demand reading skills. . ThlS multi—aptltude group test approach can be

supplemented by other tests such as the Raven’ Progressive ~.Matr1ces5 that o

~

can be administered somewhat individually without a time limit.

A related approach'fs-to test mainly for.a particular special abil-

4

. .

E . .
a . .
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ity such as knowledge of general vocabulary and ngggtest the high

scorers on it further to see what they are like in dther cognitive
- ] : ‘
and affective aspects. qu will inevitably lose any persons, however

bright, who do not score well in the. special area. The less the spec-—
ial-ability scores load factorially on general intelligence, the greater

the loss of high-IQ individuals will be. For spelling, clerical speed
: /
and accuracy, certain types of spatial abiyities and many other abil-

ities the loss might be considerable. If one's chief aim is to locate
/ i .
persons highly talented in a particular way, however, failure to iden-

tify those with high IQ s who ‘are not especially talented in the des.red
4 ,
field may not be important ‘ j

B. Mathematical Reasoning Ability

[l
v

One of the most valuable .types of'intellectual talentbfor both

soclety and the individual is mathematical reasoning ability.. It under—

.

girds much of current achievement in technology, science, and social

science. Usually this ability is poorly assessed by in- school mathe—
. l
matics tests, because often they coﬂs1st of a mixture of computation,

learned concepts, and reasoning. Also, it is difficult to measure

v

m7thematical reasoning ability until the young student ‘has acquired

-~

enough khowledge of elementary general mathematics with which to reason.
: . ' AN ’
The basic content of the test items must be fairly well known so that
¥ : / .
reasoning can be the chief-trait measured:6

II. SMPY's Annual Mathematics'Talent Search
. .

“A. The First Searcﬂ o~ .

-

With these'con#iderations in mind the Study of "Mathematically Pre-
B 4 N
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) cbciqysryouth (SMPY)’at’The ighns Hopkins Univorsity began in 1971 a
\\; iqrge—;calc, sys;ematic‘nttéﬁﬁt to 1dqn§ify at some optimum age students
-yho reason»extremely’ﬁéii mathgmatically as determined by.their scoring
ﬂhigh on a ges; of mhtﬂem#ticai reasoning ébility quite difficult fotf

youths their age. Vdrf@hs stuéies‘of the problem were made with a broad
pergpect;vé”in'ordeg toychoosg_the appropriate age 1eve1,ﬁpest, and
teéting éoﬁdftions. Thesq-iéd in March‘of 1972 to SMPY's first Annual
'Mathematics ialent Segrch among seventh, eighth, and under—age>;inth
gradérs in the Baltimore vicinity. A to£a1 of 396 aﬁudents, most of

. N :
| who had already scored in thé top 5% of national norms on an‘iq—grade

mathematics test from an achievement—teét battery, wolunteered to take
.two te;ts designed primarily for above—averagé:eleventh and.tﬁelfth
graders. Theée‘were the College Entrance Examination Board's Scholastic
Aptitude Test, mathematical part (SAT—M),.anditg Level I Mathgmatics_
Achievement Testu7 | R -

The staff of SMPY, ¢opsisting thén of Lynn H. Fox, .Daniel Pf geaﬁ—

ing, and the writer, was surprised and pleased at hd‘\higﬁ a number of
the c&ntestants scored on fhese'two difficult tests. ‘It was found - that .
49 pergent of the boys and’30 percent of the'girls'éiready exceeded the
average college-bound male twelfth grader's SAT-M score of 497. The #§
tQQ‘score earned on SAT-M was ?90, only 10 points selow the highest

) possible sgo£e.for this.test.8 The Math I scores added little to the
information’provided'by the Shf;M ones, SO becausg/the latter are less
affect?d S; diffégences aﬁ;ng tbe matheﬁatics cu;ricula oflsghoéls‘ini

. . !
the gradesbkiﬂdérgarten through seven, we settled on SAT-M for future

1 ‘ 7

.. ' {
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use. In 1ight of our cumulative findings about the validity of SAT-M,

this was probably a faptunate decisfou. J ,'
|8 -

-

B.  Summary of SAT-M statistics

~

Table 1 shows data concerning SAT-M scores in each of SMPY's four
(To the printer: Please put Table 1 about here.)

mathematics talent searches thus far., The first three groups were roughly

»
comparable in age, being composed, mostly of seveifth and eighth graders,
a few
whereas the fourth c?nsisted only of seventh gr%ders and funderage stu-
. . ’ Lot -

v

dents in higher grades; There have been some fluctuations from year to
year, such as in the hhghesg SAT—” scores obtqined (790,¥two'800's,‘760,
and two 780's during the rqspective four years), but considering the
variety of recruiting metheds ;sed and the incrgasing geographical area/:
covered each succeeding”§ear that veriatien is not great. It_is.clear

. *  that a large reservoir of viptually untapped mathematical rehsoning

ebility exists all around the region, though it is much greater in some

13
4

.~ places than in others. . :
-z, For further statistics from ‘the 1976 searchlsee Figures 1-4. ’

qr-' C. Other Tests Used in the gearches

Besides administering SAT—M each” of the four years, the SMPY staff
tvarieﬁ from year to year theiother aptitude arid achievement tests used
in the competition.‘ In 1972 there was also a ge@eralrscience talent
search; it involved taking coilege¥1eve1 Forms 1A arld 1B of the Sequen-
tial Tests of Educationel lfrogress.(STEP).9 A totdl of 192 studentsd
ehtered it, 138 of whom were also in the methematics comhetitionl In
1973 all 953 contestants took both per S,gf the\§AT, mathematical and .

-

verbal. 1In 1974 the 1519 contestants took only SAR;M. Besides thgse

J - 7 J

.’,\,}." . .
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L}
lbility tests, self-report 1ntcrcnt‘und Values fuventoriey weype used .

during some of the years.

"\'_r’

D. The Model for the Seyrchgp
The model for SMPY's talent SeArcResS 18 the same as the gubtftle of

its Mathematical Talent boék,_d3: dlscovery . (finding the tql{ntcﬁ),

descripci&: (testing the highest: sqorers a great deal more), and devel-
opment‘(faciliﬁatiné‘thgir‘educati;n, eSPecially'in mathematics and

’relatedFSubjéctgs.' After the matthatically talented youth iy identi-
. . | \fiedland studi;d,_lt igifee§§>le‘f0t someope to‘deviSe\a smorgssbord bf
educationally accelerétive options from which -he/she may chooye Eﬂ.lig'
* Thi lexible counseling approach, sdapted to the-abilities, ipterestsg,

wmotfvations, and individual circumgganceS of each youth, does pot con--

stitute & program in the same sense that the usual procedures for helping

A

\

gifted children do. Some highly tyjented students choose little or
! -
nothing from the bOuntiful p0551b111t1e5, whereas others gorge them~,

selves almost to the point of having to be restrained. * No twc tend Fo

{ W

do-exactly the same things at the sgme time. s . 5
Ve . /s : X
; »

Y R - -

! 1II. Special Educational Provisiops foT the Machematfcalay Tglented
A. Basic Components of.thezsmorgaSbord /
’ ' What are the educational opporpunities that cdnsticute the Sﬁorgas—
“ . . '

. bord? The chief theme is ge;tihg ajong faster and better with mathe-

\

mat*;s from Algebra I through the fjrst Or second yéﬁr of coflgge mathe~-
B /
} . . ./
' mat%ﬁs (usually Calculus I-III, linear algebra, and differentigl
equations). An able youth may tuke the first year of high-schgol

algebra a year earlier than usual, of comPlete two years of algebra in

/ s ’ ' . . | 8 N | : ™
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-( one, or study both uuuuud—quQfAlguhrJ and plane geometry the same: year,

4

or learn the firat year of algebra on his/her own and move rapidly fnto

L]

5 e the second Yyear of ulp,(:bt:.'l and/or into geomoetry, or {t able cnouph do

v \ .
- . / even more than that. For example, one brilliant li-year-old earned cre-
SRS | : ’ ' t

, dit by means of the Advanced Placement Program Level B( cxaminat fon 1n

- mathemgtics, with a grade of 4 on a 5-point scale, for the freshman year

\

]

of calculus at Johns Hopkins. As mentioned above, another 1l-yegr—old
. ’
v simply skipped the first year of college calculus entirely and w‘y .

among the best students in the third semester. These are extreme exam-'

ig ples indeedr 6? cbursé, g:f indicative . of how incredibly ‘slow-paced 180
\\\/.T 50-minute periods of introductory high-school algebra would have been
fbr these student; when they were the "normal" age for taking them,
13 or 14, if SMPY had not Intervened strongly pn their behalf!:
: / | o ‘ '
B.. Importance of FSst Pace .’ .
¢
P J The bpredom and frustration of even the ;weré§£;8coring contestants

when incarcerated in a yeaj—iong introﬁuctor; algebra class is diffipult
for an adult to abpreciate. Of;cn, highly able youths themselves are \
not ;;are of the extent of the slow—dowﬁ, because it has been their 1ot\
froq kindergarten op@ard. Actually, because of its more abstract nature
énd the ablcr—than-;verage students whg enroll for it in the eighth or
nin;h grade, the already-bored studcht may actually experience a "lift"
in spirits when entering beginning algébr;.o Only by being given oppor-~
tunities tobmoQé aheadmgt a more appropFiatc rate and on a better ievel
of rigor can ;he student realize how much time was being wasted and how
much ?ore-enjbyment can Be gained from studying mathématics.

~.That is why SMPY's various special fast-math classes, usually taught
N . » R . . . - .

: .- . Y
> /
)
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by a college -protennor, have been so o spectacularly nuccenstul for a con
10
sidetable percentage of the atudents who entered them. Betny paced
by thefir intellectual peers rather than mtcely by thelr agemates and
\\ Al /

N { - :
being moved ahmad fast by arr excetlent placher make a wortd of difter-
ence if1the students’' progress and thelr sense of accomplishment .  Often

v

they "take oft" f{ntellectually like rockets when allowed to do so.  Sev-

eral briet case studles later Yﬁ this paper will illustrate thls polnt,

C. Other Aspects of the Offerings
1. Skippliuy Grades
" There are othey features to the smorgasbord. One 1Is skipping whdle
grades in school, especlally the gradé at the end of the middle school

, \

or the junlor high school so that “@he student L‘.am mor(; rapidly get 1into
' |

a senior high school, where the intelloctgnl énrclis usually more varied
and appropriate for able youths.

| 2. Part-Time Study in College

Another opportunigy is the taking of éollege classes for cfedit
bargftime bqgore becoming a full-time college student. An occasional
studént may be ab}e to do this at aget9 or 10. For example, the boy

: )
who earned credit for college calculus by examination at age 11 also

had been a“highly successful college stqdenf of both the introduction

¢

to computer science and mini-computers while still 10. Other highly
‘ i

AN

able students need to walt until” they are 12-14 years old bofore taking
a college course. Others who are somewhat less able should wait until

they are 15-17, but not necessarily until they have completed high 4

school. Nothing scems:.to boost level of aspiration more than making

AT 10

4
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/ an "A” o a regulat college couroe in competition with tepular col lepe
stadenta.  The SMPY pavticipants' tavorfte nuch course §n int toduct ton
to compater sctence.  Other coutqden olten taken are col lepe altpebia

and trigonometry, descriptive astronomy, dnd the colealug, but the

range of vourses taken by an appreciable uamber ot the students s quite
[ ]

gréat. - : ' ‘ )
In a flve-year |)(-ri;)(! Weat SMPY have seen approximately l(){ boy:i
and 24 gl‘rl:& take a total of '.;.7/ college courses for eredit, betore be -
\
coming fall-time college students.  In sheer number, this (s 't\n‘ cqulva~-
lent of 7 1/4 bachelor's degrees.  The cumnlative gradepoint average of

the group i{s 3.59, above the requirement for belag placed op the Dean's

!] ’ ,/ v
List at Johns Hopkins.

3. Credit by Examination -

Another excellent wiay to move ahead ls"vi.'x college-credit examina-

. p

.

tions, particularly those of the College Board™s Advanced Placement
~

Program (APP). Many high schools do not facilitate or encourage this

until the twelfth grade, if at all. The staff of SMPY has- been working '

hard calling to the attention of highly able y()utl{s this splendid method

/s

of cutting both educational time and cost. It makes little sense for

L4

a student who at age 12 or 13 rcnsons\oxtremely well mathematically,

<

better than the typical male college-bound twelfth grader d()cé:. to enter

collcg}e later without having already gained credit for the first year
- )
of calculus and probably also of several other subjects such as physics,
i - '
chemigfry, biology, and whatever else he/she finds feasible. In a time

\\\ Y | A 11

- .

Q N
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'hel?ed to become-"radical accelerants-'

~schedule, three of them while still 17 years old, one at 18, and two at

Stanley 1)

ot vapldly rtafug collepe costsr this type of acceletation can make an
lmpnr]:ull ditterence (n the Inatttation a stadent s’ patents can o attond,
because 1t may well mean thiee veur o ol un«ln-ly_xl.ulu.'r’!r stady rather than
tour,
The SMPY contentant who (o January ol l‘;/¥ arc o 12 year old ﬂpul»llr
achool sieventh grader scored HOO on SAT Mosanaped to carn rl‘mHl‘ for two
gemesters of college caleulus while wtill 13 yeara odd and two semesters
cach ot blology, chemtstry, and phvaics while still 1y by making the
highe:st pn..‘mlhlc- grade (%) on cach ot four APY examinationns.  Also,
while 14 he carned an A" trom a major unlvlv'r.-;lly by (.'urn-.-;pnndvm'u,_:v"s,
cateualas _
study In a third-semester college fourses  And he still has another year ™
‘ ' .
in which to take several more APP courses betore y,n.lny_ uff. to MI'T or

Harvard a year early, having skipped the eighth grade.
4. Fntering Collepe Farly
Quite a few of SMPY'«< participants come to college early by simply
leaving high school betore completfng the last grade(s) or by doub‘ling
up in thelr subjects and thereby belng graduated earlys During the
197677 school year there were at Johns Hop\kins ftself 26 such students

Y
whom SMPY had sponsored for admission, and even more elsewhere whom it

Six of those 26 plan‘to be

graduated during the 1976-77 academic year three to five years ahead of

19. All have done well and greatly enjoyed the intellectual and soctal
: ) 7

i

stimulation of college as compared with the inappropriate pace and level

L3
of the earlier grades. Again, we must note that these are exceptionally
-
]

12 .
—
{
N~



. - ) . . — e . SLEaniey - 11

’ able youths, perhaps one in 200 or less of the1r age group, but here

. 'are. many llke them across the country who can hardly get permisision to

’

-+ +move even one year ahead of the agefin—grade lockstep.f SMPY's efforts

-z in this direction are virtuall} in their in?ancy, bec&ﬁse'the students

in even the earliest of its talent searches were at most accelerated
> RN

ninth gradefs during the school year. l97l 72 Nearly 311 of them’ were only

“seventh- or e1ghth graders then, whom one would "expect" to be in the

o twelfth grade or freshman year in college durlng the 1976 77 academic

of 1971
year. When in the fall‘br spring of. 1972 we f1rst met "the six early

~

college gradﬁates mentioned above, only two of them had already skipped

PN 2

even one school grade None had yet done: anything else that acceler—'
. .

ated their progress through the grades - _ _' S : N

5. College Graduation in Less Than Four Years
There are several ways to go through college-in less than four
years, as five of the six students mentioned above are doing. Perhaps
the most straightforward is by entering with sophomore standing attained
, by some combination of college courses taken whiﬁe still in high school
: s : . 12
and cred1ts by examination. Another is by tak1ng heav1e?—than—
requ1red course loads and/or attending summer school. With the compar-—
atively recent advent of intersessions——periods between terms--it has
bécome possible in many colleges to. get’ extra credits then Via courses
‘or work experiences. A third method, feasible at Johns Hopkins and a
few other institutions, is taking a master's degree‘moncurrentlx with

the last year or two of the baccalaureate. . SMPY's first radical acceler-

ant did this. He entered Johns Hopkins in the fall of 1969 as a regular

~

13 - o
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,

- freshman at age 13 aft;?%completing the eighth grade ofué public.schoni.
Qz/May of 1973 ne;had received_tne B.A. degree, with major in the area 'w_
.of quantitat;vegstudies,ét age 17 years 7 months. bnly the thesis was.

) needgd'coigompleté, ;nree months later; the M.S. Engineering deg?ée .
ﬁith.méjor in cnnbutef science. Had he done in during the sedior yé;r

13

Q.

his:tﬁo degrees could both have been aﬁhr@ed in May.

L)

6. Bypassing the Bachelor's Degree

Some students simply shun the baccalaureate and go directly into
t .

- ' grddﬁ;te work. after two years or sa of undergraduate study. Most major
. t:f ‘\,.. Lo . L ) . '
universities will permit this for an occasional meteoric student,
g Sy . . . , .

albeit perhaps reluctantly. Of conrse, nany colieges.énd the undergradu-

ate divisions of many universities are so rigidly'addicted to the "Class
of .. " concept that a student wishing to accgleratevhié/hEr'educationaL
. . N . K . .

- prdgress:much must be extréordinarily nlanful and persistent. The
. Y

ablest and.bescAmotixated intellectually p}ecocious'youths can usually,

find ways, however, especially including being rareful whi'ch collegiate
institution they choose . ‘The facts about’ how q_sthool's accelerative - .
'policieé actually operaté; as often contrasted with what their pr%ﬁotioﬁél','

literature says, should be obtained inmwriﬁing before enrolling.

o

D. Few Major in Mathematics Itself

The reader will have perceived that this discussion has moved away

’,

o

from mathematics per se into more general considerations of educational

£

’

acceleration. Few students who at an early age score stért}ingly well
ron SAT-M will become mathematicians at a highly selective college. Most

of them will go instead in;o fields which mathematics undergirds or evén

\ o 14

-
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inta thﬁse,,ﬁuch as theypractlce of medlcine, where, great mathematical

ability is not essent1a1 of even very helpful often this is appPropriate
{x

becéuse the need for persons holdlng the Ph. D degree in mathematics

?

self is being rather fully met (somewhat mob than ‘a thousand such
N <

degrees annually)——except, of course, th t itObably there will never

be enough of the ablest most-creatlve “mthematicians- As in most

<, o
specialties,”con31derab1e room exists at the Very cpp-l'4 ‘Also, a

.
’

bachelor s or master's degree in mathemﬂtics can be excellent baﬁkground

for dgctoral work in a number of fields-

< ' ;
< . ‘ . o,

IV. Illustrations of How th® $Morg,spord Works
S . A, A's*?rogress | v

s . . . -
. . . ¢

. To see how the smorgasbord of gducﬁtlonally acceleratlve oPPortun—
itles'is used by its most ravendus partﬂkers, let us trace the progress

of two similar boys,.é and B, from the aly Of 1971 through May of 1977.

»
-

A .was born’ on 4 December 1959, so B€ becyy, 17 years old .in the’
s : pa” o
‘late fall of 1976 In October of 1971, When g, first met him, hé was
. i o -
an 111year old sixth grader in a publ1c school “In June of 1972 he

entered SMPY's first fast—mathematlcs ‘class. By August\bf l973s after

“ v
- about 60 two—hour perlods of rapidly paced instruction he had com-

p1eted at a,high level two years of high~Schogj algebra,'college algebra,

plane geometry{,trigonometry, and an;l§£i° gegmet}y.‘ Before then he had

L4

skipped the seventh grade and also made hf’ in a regular college course
in computer science at Johns Hopkins takén on released time from the

4 eighth grade,} After that one year inp th€ middy e grade of a.junior high '
schoolshe skL@bed the ninth and tenth gfaé&s and entéred the middle

e
»
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grade of a rather selective senior high school. There he took Advanced

1

! . ; o . ) X
| : -
- Placement calculus and studied physics on his own, besides takidgia

_;égular Schedu1e of eleventh—gréde courses. » Also, he enrolled at
3 i o c

night ééﬁ durigg the summer in, several college courses. (This left

him time to win a;varsity letter |in wrestling, be the math and science
X 4 ; . ‘

- expert on the school's TV academiic-game’s team, tutoi\a brilliant

young ‘friend in'ﬁathematicé, and |play 'an excellent game of golf. ‘Tn

Spére'moments he directed the su cessfulucampéignwof his'barely lﬁ—

: presidency o? the student, council!)

year-old sophomore friend for th
° - <

A

After just this one year in| junior high and one in senior high, A

entered-Johns Hopkins at age.14 as .a sophomore, with 14 credits by APP
ﬁégékﬂations (calcului and.phys;cs) and 20 credits'frOm the college
SR » ’
&7 , -

‘“EaurSeSrhe,had already taken. In January of 1977 he completed all

" Yequirements for the B.A. degree in mathe@étical sciences at age 17
. . ! h Al
§ . | . .
years 1 month, perhaps the youngest studept ever graduated from.Johns

>

Hopkins. Although a*full-time college stjpdent 6n1y five semesters and

~“no :summers; he had taﬁ%n advanged work in|a number of,différenc fields,

including politicai science, economics, a#tronomy,;and managegght.
: < & o ' .

To recapitulate: A skigﬁed grades 7L 9,‘10, 1&F,aﬁd 13. He uti-

lized SMPY's fast-mathematics class, the APP examination opﬁbfgﬁhity;“

and college courses taken part-time. He completed college inonly five-

< .

eighths of the usual time. ’ y%ﬁ(

. B. B's Progress " : ) ':7
By contrast, B (born 10 July 1:;&) simply skipped grades 2, 11, 12,

‘and 13. He took a college course edch semester and summer term from

16, - . o

-

.
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the séc&nd/éemeste; of the eighth grade at age 12 onward, entered Johns °
Hopkiné}with 39 coilege credits, and in six semesters is finishing his
B.A. degree in electrical énginearingawith emphasis on’compute;s.
o - . ) >
© During the two summers while in'.college bf did high-level research in

N =

major industfies.:”His B.A. degree will be due when he is 17 years 10

LmOnths old.: f :
1°. . Note that §_has'no&pin'any‘speciai—hafhematics classes, but instead’
::vl » . . ~ . ( . * ) ’
T,in;regular éollege ones after completing.only the.first year of, high-. .

: \ v ) \ L

- school algebra. °‘Also, he did not attempt any of the APP examinatioﬁsl

but had‘com?%eted two years of collggé czemisgfy béifre énrolliﬁg at
Jobps,Hopiins. He skipped the second.gfade and spent three ye?rs in
jﬁ;ibr high scho;ﬂ, compared wigh A's one; but got congidefable rgleased
tiﬁe from thoSe,studiesfin(?fdef to pﬁrsue'collegé courses.

) VBoth>of these young meﬁ‘are highly pfpmising,though fof dgfferent
fields. Both are intellecfually Briliiant and powerfuliy motivated, of
coﬁrse; but they are by no means unique, evén in SMPY's experiencéz%?
What they did, or variatioﬁs on it, can be §ccomp1ished by a éonsiderf

able number of mathematically highly apt. youths anywhere who also have

excellent overall intelieitual ability.
V. Conc}usian
. Specialiéts in the education of mathematically talented youths do -

‘J ' ‘ , -
not have the resources with which to develop mathematics courses and

curricula. InStead, they must help such students use the best avail-

- . L4 . - o
able courses in wisely accelerative ways. Special'mathmatics curricula

such as SMSG (School Mathematics.Study Group) and CEMREL (Central:Mid-:

- ° 17 ' . ‘ . ,

e
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.western Regional Educational Laboratory, Inc.) are Hesigned for above-
';verége stﬁhents;*so at tﬁei; reghl:r pace they do not meet ;he
néeds.of the mathematiéally most precocious youthg wel£i 'Private

schools are not' in themselves a solution, either, though.the increased
@ hd .

pace and stimulating competition within a selective séhoolf—whether

pr%vate'orvpublic——can‘bé.helpful.
Except for Table 1, ’
/™ attention has been given in this article to sex differences in

mathematical aptitude and ‘achievement, because that topic falls within

. the scope of Lyqn>H. Fox's chapter in this volume. Utilizing the mathe- )

’
:

~matical potentialities of women better is an important topic that %?n

\

deservgs far more research and development than it has yet received.
: . £ ' 3 -
One can sum up the situation by reaffirming that great mathemati-

callreasoning ability at an early age is a resource of inestimable
value to individuals and society, Put only to the extent that its ex-
pression is.faciligated through the various sgbject—maf!er fields fox
. ‘ \ S
" which it is relevant. The highly precocious mathema;ical reasoner does’
.Aot need anything like the Procrustean fit of five or six school years
of 180 periods each in:which to pgog%ess:from first-year high—school }
glgebré through the high—séhool calculus. }n‘fact, he/she is likely .
to Qg‘hurt severely in mathemafics by being f;rced¢to do éo. That
persistent éin&ing by SMPY 'is}no; contradicted by any dther‘l
studieS{ of ‘which we aré. aware. |
It is high time tgat apprdpriate caqdidates for substanﬁiai accel-=

eration in'mathematiés and related su?jecés bé foﬁnd,(studied, and

p-S

helped to-move ahead‘fast_and well. Ddiﬁg this requires far more in-

A
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genuity, determination, and persistence than it does money. The proced-

-

) R S . .
: i . : ; ie
ures that SMPY recommends actually tend to save a school certain costs ‘

of instruction. A little special effort on behalf of the mathematically
talented can Easily yield-large outcomes. Precocious students, their
parents, and educator% genuinely concerned with ‘the students’ educatlonal
and personal welfare can spark local efforts to provide the smorgasbord

" of educationally accelerative opportunjities from which each such_youth

&
needs freédom to choose over the years of school and college.16 :

J . l Addendum Codcerning Mathematics Education
SMPY is not é-:hrriculum—development project. Though I am a former
° . ‘hiéh—school teacher of science and mathematics.and a Fellow of the American
Statistical Association who has done postdoctoral work in‘%tatistics and’
] | mathematics at two great universities, it was'obvioug from the beginning of
: .' SMPY that for us to become concerned with the developmept of special materi-
) als for the top one in 200 or so young mathematical reasoners would go far
beyond our resources of personnel.and money. We fully appreciate the impor-
tance of the various unified mathematics curricula'Ehat hard-working, in-
sightful mathematics educators have devised and Eﬁied out. Nothing in the
philosophy or practice of SMPY prevents our helping youths who reason ex-
tremely well mathematically to move through a particular curriculum faster.
r/than most.of the’other students in it do.- Even.in a mathematics program de-
signed for the upper third or fourth of the age group; the mathematically
brilliant student is almost certain to move.too slowly-for his or her abili—
ties unless special provisions are made . Perhaps in;the standard algebra-
geometry—trigonometry hnalytic geometry-calculus é%quence it is somewhat
easier tg determine what the exceptional student does and does not know, but
/

the method of diagnostic testing followed by prescriptive teaching is just

as applicable tq, "modern math" as it is to the older version.

19
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Table 1 ‘ e

Mean Scores and Standard Deviations By Sex on, SAT- M
For the Four Talent Searches Held by SMPY to Date

A v .

L, ﬁ
‘ -
, ’
* ’ * *! *%
1972 1973 1974 1976
Statistics Girls Bojrs . Girls Boys Girls Boys Girls Boys
Number ' 173 223 | 416" | 537 | 591 b 928 | 366 507
Mean 442 501 461 | 518 479 513 | 422 | 459
Std. ev. | . 84 | 110 82 94 77 90 | 65 88

¢

* : ‘
. Seventh and eighth gréder’ and a few students in higher grades who
were no older than age-in- g&'ade eighth graders. - .

- -

SeVenth graders, and a few Seyenth—grade*age students in highér
grades. ‘ :

I4
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