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ABSTRACT
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Using Tests to Discover Ta
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=

u DEPAstl*Crit OF
SE Tµ.(DUCOlou v.; LOSE _

ssruisrt.sisrerutr.cF
crab:Arirs

1st; DOCWAEP4V- PCEN ktPRO
("we( EgAtl ergui EP F to:Wk

741 peifItAtirk *Or: MON
Ato.u-It rafstio4.trwcsOPINPONS

0014, AtielL'eVatil.`e MCPRE
ANT 0, ft( -At 44ete'WqAe oeirrwrE

Once a year Division 5 allows an elder of its- ribe to pontificate for
t 4 t.

-'fifty "minutes on whatever. topic he or she chooses. These presidential

addresses tend to be hortatory, heuristic, sumtharizing, philosophical,

polemic, rather than primarily substantive and empirial. My' first_ impulse.
. . i

was overwhelm you with datdata fricnn t. Study of Mathematically and Scien--

tifically Precocious, Youth, -which _my associates andLat Johns Hopkins haVe, --
beencondneting-ferthellirst two 3,4:4s of A-five7year period, funded by the..

=

Spencer Foundation late Lyle Spencer's Science Research Associates
. ,

, mo4y founded. That would b redundant, however, beCause the johns, Hopkins_

University Presp is beginning work on our volume entitled Mathematical Talent:,- 4,

Diicemea, ketstetism, and DLvs].:epitienttanley, Keating, and FQX, in press)

and it shou-ld be available by next summer. Alsoliiiia-Thurscfay
= '

,

.

ten o' clack in the Viger A Room of the Chatea4 Champlain Hotel three of my
.

associateS (Susanne Denb Lynn Fox, and Daniel.Keating) are presenting

papers rout the second year of the Stud
./ e -

In teed
F

therefore, I shall pursue a theme that, in ,my opinion, bas been'
tentative i/- z--'

dly neglected: how valuable tests can be for quiet/ identification of
-- z...-.....\ , 4

/ i
inteliectUally pro"ing,persons. High test scores are probably the best .

i . -

single flitial clue to high potential,,often more vali d than school grades oar

teachers' recommendations. Of noUrse, identification in this way must. be

preliminary, tentative, and supplemented by other evidence. There will be

false positives,. because not all high scorers succeed in areas for which

1.



they seem to have talent. in my experience, however, the percent of false , .

non-test procedures often tend to missmmly intellectuaqy gifted
mgatiiies on-the basis of non -test information is usually greater;/ This persons.

is, not an tither-or-matter; ,no wise 'measure4ent,apecial st would base judg-
.

Manta solely on test scores. .,

A corollary-- aeem4 to be that he more testing of- an _ high-
_

scoring individual one does, the g eater the dependence .on can put on the

T,

test -score data when planning radically accelerated educationalprograms,
, . _ \

,--_-

and the less direct use one needs to Mike, of prior school- infornikio . By
41. ': . 1 , .

.

_

.- -- N
ttsting the initially proMising exaninees- further for nyeral full days with

7,

aptitude and 'achievement tests, personality_ and interest. inventories, and
,

,

other instruments of A2212211att ',.-.M.cul.ty,,one_ean reliably predictwhich._
-,-

persons _can _succeed well in courses and curricula _far abolie the _pees in which
A
= 1

they are now placed.

o The matter of "appropriate difficulty"_ of to is has also, in my _opinion,

_ _
imeasurellient -specialists

,
received less e- .hasis-fmr than it merits. PA-tea-07y, for instance, _

I was told of i1 sixth.grader who had a grade egtivaleti*of 214, yIntars Q months
..

_

on a vocabulary test, This iemarkable, _but it be6omes more a'',9 when themore

fact t h a t this student_ made _a perfect score on the. test_ is eyealed. Becadse
,the efare '[_-

of latk of "ceiling" the was not.adectuately. testek,_ atid/a oulii be examined

further- with'a more appropriately difficult test such as ihe'verbal part of

_the Scholastic Aptitude Test. (after she .studies the practice booklet'- -

_

Another example may, help document this point.' The-

sixtlilgrade norms on the number,subtest of the Academic

lisped by The Psychologcal Corporation, is a raw score

Aqms.- Port a special mathematics - teaching 'project that

99th percentile of

Promise Test, pub-

of 40 out of the 60

we conducted, sixth-



anley.

,
=

-3

grade students were assembled who scored at least 40 on_this measure of arith7

petic ability. All of these were within the upper one percent of their grad4'

group, but their rawacires ran from 40 to 58, a range of 18 points. Eighteen_

points below 40 is a raw score-of42_which is the 65th percentile*, Thus,_

even in this apparently hologeneous group_the range of talent on the variable

used_eXplieitly_to select them IS like that of approXlmately the upper one-
--

_

, -,-
third of the grade. -_-- --='---- _- --.-,

,.,

_ - f 'r,

Athird,
\

4osely related, point_is that the higher the score the-greater
-, :, _

' : -. (1928) .-" -

the potential of he scorer. ,Hollingworth.end Cobb/ demonstrated this

experimentally long ago, and we have, added much new evidence. The previously

mentioned youngsters who-scored barely 40Lwere_ablel_of course, but not -
= = = k

nearly as excellent learners as those who-scored,muehhigher. Xeating (1973)

and Fox,(in press) have treated the difficulty and validity'points in con-

-

= -

-
Too often we have allowed both ourselves and tests to_believe

_

that after a_certain high scommore_points_do not imake_any _appreciable4- ---
differnce.in.'validity. This is an empirically testable assumption, of

and do have considerable_sPecifit eVidence-thar-it_is not.

' course. I do not know of any evidence that it is.trU21/Very likely,

_the problem is that under the status quo (If scholsand similar organizations

the extra validity is. not used. If one already knovilearly everything in a
---

! = --- - !

,

--, = - -.4_

!.---

course when it _begins, or can learn almost instantaneously whatever 'little ,

is.new, ability beyond that is superfluous. What -difference does _it make in

/
_

an eighth-grade general science class for a pupil there to score at the 90th

vs. the 98th percentile of college seniors on,a college-level_achievement

test in general science? At either level, will probably find little

_

challenge in the class. But if_the 90th'perFentile student is Rut into an

appropriately _taught class with those who scored at tlie 98t1. percentile or

I

; 4

=



higher, he may have difficulty keeping up-.___The fault is not An die validity

of the test, instead in the utter inadequacy of the gene;;..il science_

- -:- -, _ ---- --

_ .
,- acade4

course for both of these pupils. Such students need to be_freed fromtheiri
.

incarceration, and given_more appropriately difficult subject matter.

Well, in my preamble I have made three relatect assertions. .To_,tedapit-7,_

ulate, theyare1as

Probabli=-,
1. Tests are a prime may.-- '=/ theNpritheone--,for initially titid#

high level developed aptitude or.achievethent.A-

It id even more important than gefterallYrealized for tests to have

-enough ceiling (and zfloor, too), for each individual tested. __This means

-bold use of tests designed for much older persons, as HollingwOrth (1942)
--._ - -_

illuStrated long-ago, _, .-___

_ --ekatinees'iseetear_4e, _their i,_ tends-to be 4
3. The higher that] -_the -greate'r/ -,potentiall ,For appropriate

,

--0-f- -__ -- --- -.
__

Criteria, validity-40es not-ldrop off at the upper part of the_score range
. -_-

,,,, _

bfiii test that is difficult_enough for the persons tested.

-Some Early Background

Asking your indulgence-for some reminiscing, I shall go backto my-

:beginnings and_illustrate howhigh test scored have alerted me to previously__

undiscovered talent--not always usable, ofcoUrse., I was born 13 years-after

the first forth of the Binet-Simon test mss_published,_two years after_the

appearance of Terman' original Stanford-Binet Intelligence Scale, and one

year4fter the_ Army Alpha test was first employed. I entered the'fiist grade

(there were few public kindergartens then) in_1924, during the group7testing

dot of the roaring-twenties, and_by skipping the fourth grade got into the

first year of senior high school (Grades 8-11) in 1930. While in the sixth

or seventh grade I was told rather casually one spring day by the special



_teacher for mathematics bat on_ what I would. sow call a standardized achieve-7,
_ ,

mmthematits
meet -test battery my scoreinj _ was .at_ the eleventh-grade, 1eve1.1

pUzzled mia bit, because obviously twas,not in that higher grade, but ty

curiosity wasn't great enough, to impel me to-ask the teach4eiraither about

this,phenomenon. I suspect, at she, -a fine mathteacher but probably
=- ---- 44,-.

completely untrained in testing,would not have been able to inform me_fUrther.
, ._ , -

,
o_That seems to havebeen the,n1y standardiied-test 1 t during,those

,

_.-

ten years of public school. In fact, because high-se ool students who had

grades of-10 percent.ormore in a subject during a given quarter were not.
-'4',

. --

reifbired to_take_theJinil exam that quarter.I__ to-ok,few exams of _any_ kind

__other--thanweekly,_or mid-quarter quizzes. Thislpleasedme.theni:butthe

inexorable exama_at college_made the wisdom_of-those exemptions Tess clear

Standardizei examinations were administered to all of us who entered

the residential _state juAior college, but we received no-information con-

earning the icdres. Soon after graduation I tried fo_find out something about
_..i.. ___.,

_

-----L
thei, but apparently_the ansWersheets and Bente records had be-endiscarded'

.
. /

during the two-year period -unfortunately,-not An _uncommon way, to treat
_ _ _

- _:_

test results, as if the mere taking of tteLtests conferred'ne-ben i its.
_

By.the year that the Revised tapford-Binet Igtelligence Scale (Forms L

and-/) appeared (1937), I was throu B college ldand a 19-year-oor-high-
1

. \
',J--

senior -high-

school
-

school teacher of science and mathemat ca inAtlanta. The next aummer-I
-,_-.

attended a sixrweeki-session at the Gra ersity of Georgia and took a standard

course in tests and measurements, using.Tegs' book, f7om_Professor Herbert
, .

, -

Bonar Ritchie. He administered to usAuite
\
a number of teats, under standard

condit1,4ns, among them the Otis.Reif-Adminis ring Tet7te of Mental Ability,



Examination,

the Ohio State 'University Psychnlogicag_ and the Miller Group Mentast.
--

_

This experience whed my interest_ in tests.' Jor_a:..Year or two I went- around

administering -the Otis to my students, members of my_ ly,, various girl-

friends,_ and-soma of my sister's boy Erie ds. Also, Mused a standardized

cheMistry test in the chemistry course as teaching, but sure

that had- taught my Class_ the spec fic point underlyin? every itemi
,,to Say-

The emuing saires we
il/ _

lea t it-
I/

tremely high, One student scored 30_
_

Points above 'the 99th perCanti e. He waste t that good, but_ he was the No.

student in_cheMistry at-Georgia Teel the next fall,'-so 'by.inadvertently

tdathiugfor the test T-h / . made an excellent examinpt into a super ne-
-I

/merely

-During _World War II saw many personnel records and infOrmally_ootp red,
- ., : .-- r7,- T-

:--
,-,

,_

Almy_Generil Classifica on,Test (AGCT) scores with soldiers! educational and

occupational-back§roUOd It _becaip obvious tome that,. some of_the_top_.4

scorers had missed thefeducaiioaal and vo9ational boats badly. Per example,
/

the kighest-scoring e iliated man ip our Cora headquartersan bomber_commani

was a 30-yearlo ld hi -School graduate Who civilian life had ),been a postal

clerk. On the ACT e scored far above a Yale university Ph.D: and a New

,
1- iYork lawyer-in ,thersup., ICoUrred to fa vaguely that,_to update-Thomas-

.

abilities recogn,ied and nurtured." Wha _if these persons' high scores had

Gray.la'immortal voids, "Full many
1,
a brill ant person will not have his or her

been known earl/er:'-end used-as a basis for maximizing the utilization of their
.

abilities? I resolvedrather dimly tt,that time, to be sure--tp do something

about this -presumedwastageiOf talent.

_et Latr Illustrations

I
Four years of graduate study and teaching at Harvard University ',under the

-0:I. Bill brought contacts with Truman Kelley, Phillip Rulon, Walter Dearborn,



Frederick Davis, and others that professionalized my interests in intellectual

giftedness as revealed by teats. I left there in 1949 to be thapsyChologieal
specialitit

statilties, measuremeat, experiaental design, and research methodology.

-

at the George Peabody College for Teachers and part-time at

Vanderbilt University across the
.

street. As if this variegated assignment

_

men t:eeoeght I was_also in charge of all testing at,every.level at
. .

Peabody' American Council on Education Fiychological Examination and

instruments for incoming freshmen, Hiller Analogies -Test for graduate

students, etc.

In addition, I was_shepherd-ta an 1BR-electric (not electronic) test

:3georing *chine that was used to score objective tests and_weaminations for

other

-=_-e4

any professore who requeited that service. It was this temperamental,-balky
_ -

_ , _, _ - , - ..-_-r. _--

4' clumsy machine that led to my first major poetdOctoral discovery of academic
.

f

, -

_talenti.perendipitous)rather than planned. A professor who tended to__ I
/

attract only_ the_ mosimediocreatudentsto his classes had tested them with

the ACE_Psychologital Exam# _As mytwo_scorers expected, the spres ran.guite

_ low, but one student's stood out glaringly becauge they were so such higher
-

thAn the otherS, and practically perfect. The scorers suspected that this--
I

aberrant student may have had a scoring key. I glanced at her name and

realized th,lat she was a young worsen who doled in the back of tay large, very

elementax statistics course. Appareatly,she was exceptionally able, and

bored. I found her down the halt doing some hunt-and-peck typing for a

.__ \ ,.

professor 'of elementary education She was in the process, of,divorcing her

husband,and at loose ends. Having been graduated from college with high

honors in.EGglish and mathematics at age 18 and having taught for five years

,
,_ ,-

ih high bchooll she was now floundering around in a general Master's degreS



-Stanie)%*

program in education with no definite goal in_mind. The two scores_ alerted,

us to:her potential, hoWever, so by the end of the year she had a 'Master
- It

degree in psycraology end went on to obtain the Th.D._degree in _experimeatel.

psychology with hbnoii4 at a large state universi4y. Today she is one of the

leading Adinittis tr a crit3 in the testing field.. .
_

a ,

Over the years I 'continued this process, both aeren#ititously and '
in the summer of 1956 -

deliberately. For examplejil tried _out the'recehtly published- Teri-an- Concept
:

Mastery Test the B3 studentein__ a large graduate educational_paiebelogy_
. .

.course at t nivereity, of.,T;Maconsiii. ,

ranged ,from

of 169.

age 40,

man an

- - *Total--scorea

shocking low of 11 points out of the possible 190 to a high

's "geniuses" who had earned Ph,D. degrees-4eraged 159

9 was indeed a_ -very imptaaaive score. _I talked with the, young

discovered that -he had b_ een graduated from,the Diversity ofiiisconsin

h honors and election to phi 'Beta Kappa. Then be had tram a Master's
z

.de se in comparative literature 'but did not impress hiss hard-to-please major
..

.. -- --. .
pro #ssor favorably enough to go on toward the dottoiate. He wail "retreading"

eco as a juhior-high-school teach 'r: of English. ,Ife helped him get univer-.

,y fellowships for three years.and, earn a Ph.D.,. degree in measurement.

ne years' after taking the CMT test. fie-was a full professor at a top-level

university. I

Though moat of the high, test scorers went on to become quite suceeaaftil,
4

a few did not. One of the brightest i'Ve found was an uaderachiever as an

,
undergraduate and conhnuesi to be $o in the doctoral_ program and th

though in his first graduate year he did some astonishingly brilliant research.

In the language of clinical psychology, however,- he seemed to have a aeri ous

academic charaiter disorder -- mental witho6E-much mental.energy.

fl

44146,44.



Stanley

Test scores con serve,as useful_ antidotes to parsbn
-

41415.g A:Person see za less bright than he or She feally is.

Slily defects that

For -example, e` young

man who scored 94 :out of 100 points on-tile Miler Analogies Test and 49 out
, .

of SO points on the Doppelt- Mathematical Reesonini Test, thouglahe,hid
. .. -

,.-

, little background in mat.itemitics, was thou Lit by' a famed quantitative special-,

ist to be ratter' dull intalen:tually bedause he was ;somewhat rigid and con,-_

tentiobs. When encouraged- to pursue a doctor _program, however, he quickly

-did imoortank, original research that made his name widely known before' he

-received the Ph.D. degree. nothing in his, academic 'background, itself or recom-

,mendatiors indicated hew able ba,Was. Th a test_ scores'fignished the needed
4

e.

Our -First 'Radice AC-C-Fle- '' --:
.- . ..,

It would be possible to continue 1u thia-rin for the rest of my time here,'
a , :,'"'

4 i 1

but instead ,I'd like to move on to more sypt*atic us' e of test inforraation in

our Study of.Mathemati.cally end Spientificifily:Precocious tohth. We, have.
a - _ _. -z ;

leaned very heavily on testt,scores in this .project, and with results so', good

they surprised even me. Leading up to the_ runding,of the StUdy by the Spencer

Foundation was my testing experience in early 1469 with JoselPh L.. sates, a
, , . .. I -

13'7year;-old eighth grader who during the suntez:of 190 had taken 'a epeCial
,.., ,._-__ . -

_
. ,

computer courie an Johns Hopki.,s.;, He was so 'startingly precocia;sothat the,

, -

instructor of that course-called tor.my attend. oh.'

Joseph's- scores on_ college -idyel and graduate-le-ye eta, Including

College Board ones and the tbppelt Mathematical Rai:Owning Teet,.were so
"4

strikingly high that fina.11yi for want of a better alternetiver ',I.had

r

admitted to Johns Hopkros in he fall a 1964;4111e he web 'sti 11 years old
t. -

to take honors calculus, sophomore general physics; and introduction to

computer science. On that 13-semester-hour load. of difficult courses he made
. ,



iS grade -of A in Youth phydics d coaputer science, la klAg near the top, of
- .

the large clasp 'the -latter, and a* high E in honors calculusi Hitt srade-

pant average was 3;69-, Where 4 it .sirsight t Joseph Vent on te earn -the.

W.A. degree in quantitative atUdiati in 'NO, of., 3;9'73 and the _#.5._ degree is
3 _

corenter-lraience three Months later._ This fall he begins work toward the

Ph.fl degree in computer science at Cprnell University on a university

fellowship while net yet ,18 years old. Without that teSiing four years ago
. .

he would probably- be a doljege frehln/ta this tall. The ;thought_ o that,*

stultifying possibility rilakeS kim and hie paenta; p"aa.
,\

Anotber_Skips Your Years, A T rd''Ortly Two
. ,

But one radical-aceelerate -swallow does not Make an academic spring.

e kneV, JoEliph' was; th.e.enly person in the country who could skip four
k

, nyears of College profitably' The findingneeded replication. Ily
I

an improb7.
, _,,,_

' 1 .
able ertincidence this was obtainec( the rrt year (while .J0sUPli was -a so

more) b, ecause the parents 4 another preeciaious eighth grader happened.to .
,

I

hear of Joseph, They` urged me to admit him in the fall of 1970, and eventua

I did, after ascertainit\g_ that on test scores ,he was, virtually Jeseph's twin._
. --,

They were quite different in personelity, however.) This young .,man
, ,,

Jonathan M. Edwards, was 13 years 'old until. NoVe4aber of his freshman,year. %1

!-;

This ^fall he will be a senior'at Johns Hopkins, majoring in philosophy and
-

Mathematics. His first-semester OPA was 3.75, and he has continued to do well.

Then we skipped a yea-r. ,and last _fall _admitted \at the end of the tenth
=

grade Jeffrey N. Rottman, who had written me about his academic dileMma
.

Jeff completed the freshman year .with high A's on his 40 credits.

proved to be so vastly 'Ovelrqualified even for diffict4t Johns, Hopkins_that
N

1 ed him transfer to a more difficult college. Cfearly, he*was academically
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readr t enter college two years5 ear1ier
55'-,.-

5--' N * /'/
fall t tyear-oUa are acJiedw1ei to ner, each th ur or

I
'-'S

5-
-s--- 45)

'ive college couresa already completes while Inbaih schooL. In the fall of
4 --- C -' -

1974 and thereafter e abaU prob5ably havc balE -a dozen or nore atu2ents eacz
- :5'-

fall who begin aoea]'yeáa early. They wiiI live at Iwue, at leaJ3t duking
'1 .

the Erahnau yeir, and take initiail whatciar courses they cn jrolal4y do
'-'S - k

N

bcsttypicaUy, dring the firt eenestet, honors ca1cutu, pbyn-icü, nd eaitry

'S

canputor aciene -
" N /

7 1

_.-N-)5 -; 't - -

5- * 555

54/
S

L

-

45

/

1!lrn ftxp'eriences with Joseph and Jonatban eboldtrntima to api4y to the
4 -5

newly created Spencer 'oundatioz and et five-year grant, beginning. I

Septemr 1971, to st*dy extreme uathematicai and scientific precq6tty nyatew-

atically. Je been with a ntmjnaUonssyateui, but it yi ided t9teh'át

eighth, and underage nint1 gradre at the bigh. 1evl w daired, toughly
-5' st "-i

the uppr one-hg1 of one percent of the age group. Therefore, ii March of

1972 we launched a taient43earch teat compeUticu, and conducted it again ftt

5-- January of i73.
-

S

S

The first year we adninistered. the Scho?asi Aiu1e Test, Ma'thematicsl
-

' -Achiavenen Teat -

-

part, and the Katkematica I (i.e., lower levelY of the Coiege ntrance

Examination Board to all mathematics competitors, and' the Sequential Tests of

iugationa1 Progress (STEP) Science, Level 1, drms A arid B, to oil science

competitors. Exwinees were in the seventh oz eibth grade, or, if in a

higher grade, not yet 14 yera old. Tro hundred LiE ty-e±ght boys and giric

- -

- took the: two th tests only, 4 took theY two scieic& teats' only1a*zd 138

took-lath They,' W4tC uant to be drawn from the uppsr 5 of the age group,

S

S



1777777,-:

Sten leY

and probably *most of the who came after *seeing the practice materials, were

in the upped' two or .tliree percent. Manyof the scores were gratifyingly
_.,._

,
gh. Per example, of the 396 who, took the math terits, 22 scored at_ least

, _- - _. . _

'9 ..

1
oiloil SAT-M, whidh `ti'higher. than the aVeragehohns Hopkins freshman, . .

/ ;
,

scored when he was a high-eel:obi junior or, genion_ . one 13-year-..old boy_../. . . .,
,t, ' e- ,

scored 790. In fast,: 10% of all the 223 male math ,entrants scored 660 tir
, .-

more. There was an unexpected sex difference: none of the in girls
I

. scored mare thaii,600 on SAT-M, and 43 of the boys (19%) scored higher on that

_ test than any. girl didF. =

The:results f ^r science were similarly high. One seventh -grade boy
.

scored 137 points out,of i pessible 1SO4 ithich is the 99th percentile of
_ I

college.sophomores tested in the Spring.. _Twenty-two of., the 129 _boys (179

exceeded the top...scoring one of the`,63 !girls. We do ,notknow 1.12 the ttep7t.,_
,.

Scoring.hoys exceeded. the top=acoring.girls sogreatlyOn,botk tests.

Descriptively, this ,seemS_ to _mean that, e 12-1 _ year old girls are often
ve

_ extremely. good mathematics or __science Students_in their ,schoO1
f
grade (co

\
_

Peting well. with boys there), they are_not learning-,outside of class enough

of these subjects to score high e e s e l . t e e e - l e v e t tests. I n a ,aense, they
40

- -*'; .

are as "smart" as the boys bisty not. as precocious 'in mathematics or science '
.,

as the best boys - -" Helen. Man. and Lynn Fox are investigating sex
. .

,- ....,,i ..., ,-
differences in these subjects and syste t4=iliMinate or

erl. e;
minimize them. See Astin (ie- press) and Fax {in pieParatiron). .

.

A Larger Competition the Second Year

The competition in 1972 attracted entrants,Sinly from the greater
. . 1 - ..

,

Ral.timere 'area. In 1973 we went farther .afield, o the Whole state and
s..;
,.--

1

--_______,

esp to talent-rich Montgomery County .north of the Dietrict of-Co
- ,
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Only the Scholastic Aptftnde'Tes1 twas used, but both parts (mathematical and

verbal) were.administered. we had decided from the first year's experiencce

that it was better to locate the excellent mathematics reasoners,in the

,

general competition and to test' themjatei for knowledge of general science.

' Scores ringed from 210,to 740 .on verbal and 219 to 800 on mathematical.

Thirty- even of the 537 boys (7%) scored at least 660 on SAT-14, and two (one
in 1972

of them a, eeventp. grader) earned 800's. The reduction from 10%A° 7% in 1973

probably resulted partly from phe fact that two competitions, (verbal aqt,

i- ,s /-. . . .

mathematical)/were run in 1973 but notln the precding year. Some of the

_ ,

li,, Iseorers on SA.!tH came from the ;/erbal oompetition.4- One-of the 416
..., ,

girls earned a score of 650 on SAT4H, so'only 7 percent of "te boys exceeded

the top girl, vs. 19Z in 1972. Better publicity and wider searching seemed

to produce more female" mathematical talent, but,even then 37 boys exceeded

the top7scoring girl on this difficult test.

As might be expected, we have found our math-competition groups somewhat

more precocious on the mathematical part Of the SAT than on its verbal sections,

but the differenc is not dramatic. Few aid -store high on SAT-H fail to score

high on SAT4/ also, though usually not quite as 'high in Cana of percentile

rank of high "school seniors. There is, no idiot savant .among the high SAVM

scorers. For 'sample, the 35 top oys in 1972 averaged 66G (95Zile of high-
.

school seniors) 171 SAT7M and (87% le of high-school seniors) on SAT-V

when administered tothem.a month later. Only one verbal score was below

400, whereas 390 is the median of high-school seniors. One was 740, compared

with Johns Hopkins'- average of 613.

This sketchy background of material reported more fully elsewhere S an-

ley, Fox; and Keating, 1972; Heating and Stanley, 1972; Stanley, -Keating

and Fox preen; Denham, 1973; Fox, 1973; Keating, 1973) is meant as
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further evidence concerning the first two of the three themes set forth ti
%.)

earlier in this paper. 'We discovered youths with .great Mathematical reason-

ing ability, studied. them much more fully; via several additional days of

testing with high-level instruments, an then facilitated their educational

development. Some of them akippeq oneior more grades in school, some en Bred*
,fr

college early, many took college courses for credit on a part-ilum basis;'aad

quite a few had their mathematical cl6velopment markedly accelerated in three
,

. /

t

special classes that we set up. Of/ourse, a few chose not to do anything ,

unusual at the time, but all of the/71 highest scorers received considiable

.

educational counseling perSonally, by telephone, and via a monthly newsletter.

.Skipping Grades

,e judged that_any of the 71. were academically ready to skip one or more

school grades. Much depends an bow strongly dig boy or girl wants to move

ahead. Thus far, many of the bOya--but few Z4 of the girls have

chosen this route. Two boys skipped from sixth to eighth to tenth grade.

The older of these-intends to enter Johns Hopkins as a full-time student al.

the end of the tenth grade. He his already taken three college courses

(computer science in the Johns Hopkins day school at age 13, earning an "A,"

and set theory and principles of economics at another local college).

Another boy, the top math scorer in the first competition, has skipped the

eighth and tenth grades. 'Several boys have skipped the ninth grade of the

junior high school in order yo get into a senior

are more appropriately_ difficult--often, to take

Placement calculus. All who havskipped report

no appreciable academic difficulties. At least

ontest An their high school while st

;

high school where courses

twelfth-grade honots. Advanced

good personal adjustment and

two have won .the mathematics

11 under-age tenth traders. Moat of,

4
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s
'

them plan to enter college early by completing high school in two years or

simply leaving at the end of the eleventh grade.

--BeComingPull!-Time freshmen Early

Early entrance to college has already been discussed. As'our high
, -

- scorers approach the tenth graiie,_we expect many of them 63 make plane to

cut at least one year, and quite often two pr mcv, years, Off their high-
,, - ,

.....
.

.
.'

school programs. Already a number,of them are\planning this with us and with

. school personnel. Most of he boys will come to .ohns Hopkins for the first
. /

-- year, at least, because. the university is prepared to admit them 'and provide

financial aid, if needed. Smile Of :the girls wial perhaps attend nearby .

,

., .
0

,Goucher College, which has a long history of early admisSibn. Our working

hypothesis is that a youngster is ready to enter Mitts_ Hopkins early when

-
his College Board score's are in the upper fourth of -its distribution, en4 ,

provided that he or she is to come. Parental zeal is not sufficient.

-

Johns Hopkins has Has ter' degree prograzs in verio'us areas that are con-
-.

current with the Bachelor's. That is, without taking an ektra number of

courses but/ by including a cbnsiderable number of gradua e evel courses in
.

the schedule, a student may receive the,Bachelor of Arts or Bachelor of

Engineering Science along with the Master of Arts or Master of Sciencl in four

years at no extra cost. These are not easy programs, of course, but kur first
I

_
radical accelerate, Joseph Bates, fauna the B.A.-M.S. route feasible/ He had

:;

to prepare a thesis but was not required to demonstrate reading kn ledge of
If

--t

4 i

a foreign language,,as would be necessary for the M.A. degiee. We ;expect that
. . ..

.
,

.
.

many of the radical accelerates, particularly those who have financial 1

problems, will save another year or two)in.this manner.

ci

I
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/
College COursea on Part-Time Basis \

I
' * 0

On7iof our most interesting innovations has been college courses fort

Credit/at a wide variety of institutions for these mathematically able,

' i

youth About 30 students thus far have taken from one to six courses each
. / , / 1

- V1
\

most/of them with grades of A and none below W. The favorite is introduction
_.-

,
. 411

to omputer science. Also popular are College algebra and trigonemetry.(a

A 10 year --old boy just out of the fourth grade made a B on it yn the Johns

H pkins Evening College this summer) and analytic geometry. Other course'

Akan include chemistry, Russian, set theory, economics, calculus, and BngliSh

o
mposition. As the Studycontinues, the variety will increase.

Saturday Morning Class

In-the-summer of 1972, Daniel Keating and I rather hastily set up a

spe cial course in mathematics, chiefly for students who had completed the

sixth grade. We did this to test our notion that test scores are powerful

indicants of readiness to move and,fast in algebra, plane geometry, trigo-

nometry, ancl analytic geometry. We had rather suddenly discovered a superb

teacher, a reformed physicist with zeal to produ..e mathematical prodigies.

(This remarkable; fellow, Joseph Wolfson, also likes to work with difficult

learners.) Our population consisted of 30 boys and girls who While in the

sixth grade recently had scored at the 99th percentile on th4 Academic

Promise Test Number subtest and also at the 99th percentile on either the

APT Verbal subtest or the APT Abstract Reasoning (nonverbal) subtest. We

fudged a bit by inviting the boy ip this group who scored 16 points above the

minimum 99th percentile on N, even though he was a cOuple of points short of

the 99th percentile -on brth V and AR. Also, we took into the group a boy

who had completed the eighth grade and Algebra I and was skipping to the
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/

l

1hadbecause the college - course -twined planned to take was canceled'. A

brilliant /

1

1'third, exception was 1/nine-year-old/boy who had completed only the third

.grade.

Of the 30 who were invited

Saturday mofning,_Starting June

themselves from summer vacations
.-

though no without absences; brie

to-begin fast-paced study two hours:each

24,,21 accepted:. Nineteen of these freed

.sufficiently to complete the first nine weeks,

i.e., just 55% of the class time.
'attended only,10 hours / Then we administered

Form A of the Cooperative Test of Mathematics, Algebra I,Ito these 19 persons,

18 of whdtn had studied, algebra ratheE informally for a' maximum of 18 hours.

scored at4the 600-99th percentile of ninth graders nationallyAll but fo

who have studied algebr, five days per rleek for a school year., giii who

had attended only 12 hours scored at the 97th percentile, as did the boy with

.

the ;fish APT-N score who had not quite qualified ori'V and NR. The nine7yeai..*

old boy scored at the:93rd percentile.

This nms a. remarkable result fora maximum of 18 hours of,instructidn,

versus the 135 hours or mare thOt are devoted to AlgebraTI in the typical

school class. .What had we known about these'students in order to pick/them:10

so well?
4 , .

1. The APT testing-was done with the "ten top students" in each of 40

. s .
t,
to.;.-_

Baltimore County elementary schools. Tears had been asked to consult ..

,their test files and nomiia,te the highest score141, but of course classroom

excellence probabliplayed a considerable part in the selection. Some

"slippage" occurred because testing was conducted throughout, the school year

and no adjustment in scores was made for this.

2. We knew each student's sex and school attended, but made rid use of

\ these in deCiding whom to invite.
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3. We knew nothing at,ali

.// .
. .

education, socioeconomic status, or interest in MatheMatics, other than was

reflected in the teachers' nominations for testing and the students' choosing

18

about-the. invitee's school success, parents'

to enroll for the summer co

,seemed to have vacation or

ones. The students and

were based at- prestigi

department of psychol

and 'Scientifically F

_undergraduates a

is a composite

urse. Most-who chosenot'fo enroll, however,

\

transpdrtation problems, rather than motivational

their parents knew little about us, except that we

4

us--and medically formidable---Johns'Hopkins in a

ogy operating` under the title of Study of Mathematic41y.

*
recocious Youth."

relying-largely on the AFT_scores, collected by several

testing-course project. Later we noted that the APT-N

of-arithmetical reasoning and,grithm cal fundamentals,

'whereas we desired mostly the former. This'weakened our selection somewhat,
--I

so for later special grouPS we have used tht-SAT-M instead.

The Importance of\-'1Q,Re-rediacovered
,- .- -

t

Thu

mathems

the

test

onstrated anew the well-known but selddm -used fact-that
n,

ticallY bright-youngsters can_learn Algebra `I better infar less than
41.

ual time devoted to it. We also,noticed that on a difficult verbal -

_

five of the six lowest scorers onthe-algebrdr\test had scoredlower
I

than
,

any. of the other students except the _(The sixthixth was a bright

I

, )

trouble-maker who did little homeWork and attended'the least
V
pf anyone.) We

immediattly reca4.1dd Quinn McNemaris (064) APB, presidential, address

entitled "Lost: Our Intelligence? Why?" For children approximately the same.

age, chiefly 12 years old, score onthe School and College Ability Test,

Level 1C (appropriate for admitted college students), is a measure of developed

intelligence. Hence, like the IQ it is an index of learning rate for absorbing '

a

19
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thcourse material fast and, for answering 40 different items on the algebra

test in 40 minutes. The APT-V did. hot show this up as. well, but even there

three of the bottom four algebra:scorera had_ the lowest;APTrV scores .of any-
.

one in the group, and thfeurth was the bright absentee Mentioned_ above,.

,.-.

Progressive Matrices mbesure, cannot suitably substitute in this Situation
- . --_

. -_. -:
.

for a high verbal score. You will recall that we alkowedit to do so. Fast
&14," _-- ,. seets to . _ _

.

learning /demand a reasonably high verbal IQ, meaauredAa difficult test.
:_

It appears-that AbsEradt_Reasoning, somewhat similar to what the Ravqn

But other 'qualities are important also; two boys of only moderately.

-: _ _.-

high.verbal ability kept up the pace_well,for_14 months. One of them, at_age

13, this summer made-_,A'in,the introductionto-computeracience course at
_._

. _ ,

Miis Hopkins and A in an analytic geometry course at a-state college. The,

-other plans to skip the eighth grade and take advanced subjects in a senior

high school next fall, Also at age 13.' 41-

0 4

The Highly Successful Ten vs. the Successful Six

1 :1

The five lowest scorers on the algebra test dropped out of the Saturday

cone
"la

.morning class at the end of the summer., as did the_close:friendlof .of

\

thee; who had herself scored a little higher. This left 13 persons, to whom

. that fall .0972) sae added two eighth graders and a seventh grd0r, none of
I

Whowhad studied algebra in school but who on their oWn,had_learced a con-
.

sider ble.amount of it. These 16".(9 boys, 7 girls) pers ted into the:

-.summer f 1973. Ten of them kept up well with the fast page

set in Algebra II, Algebra-III, trigonometry, plane geometry,
,

geometry.\ The other six wereatsigned another instructor to

self - paced,, fashion. They completed Algebra II while seventh

that, Mr. Wolfson

and analytic

help them :in

graders, whereas

that subject is rarely available until the ninth or tenth grade.

go

4.
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., li, ',. . ______ l

All seven of the boys from Mr. Wolfson's fast-paced section plan to take
. ,

or'Orobability and statistics
, ,

. calculus/this fall. None of itst,three girls do. .Also, seven of the nine

. ,
.. .

,'

boys skipped a grade.last fall and /or will do s; rhistall, and most of them

A

will also take college courses part-time and enter college early, thus

illustrating the teractive effects of the various accelerating devices--

particularly the special class.

Within the group of .16 persons it fiffitat to differentiate the
. /. /

highly successful 10 fromthe "merely" successful 6 by test criteria. .The
.

girl and the bay with the highe6t,SAT-Tscore for their sex among the ex-sixth

-graders were in the_six, but so were the boy with thd lowest verbal ability

and_a girl with the lowest SAT-M score of the 16. Also,.leading the six_was

t- -

a seventh grader who entered the class in the fall without enough bactcgronild

c0

in Algebra I and could not catch up tq the fast group and a girl who Fad

,scored quite high on the Algebra I test at.the end of the summer.

Importance of Attendance,,Homework, and Parental Attitude

Obvious-factors separating the two grodps'weie class attendar...6 and
4

homework, The bright buy attended poorly and did not bother to keep up with 0
0.,

the work. He.appeared preoccupied mainly with the church., seOuting, and

military history. His mother, who had not attended college,-seemed to make
. highly

little effort to get him to class well prepared. Cantrasted with him, in the/
there

successful group /we're thee less-able persons, a boy and two. girls, whose

intrinsic motivation seemed slight 4ut whose parents insisted that they do
11 ,-

homework regularly and carefully and attend class each week.

The bright girl in the less successful group was especially interesting

. ,

because; even though both of her parentvrare college graduates, she never did,
. e ,

homework well, if at all. Apparently, she is so,apt that s..thool work is easy

21_
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for_her-and therefore she_is_an,"e_atudent in her seventh7grade subjects

but given further competition she will not increase hpr effotts. This geetis

to be what I referred to earlier as mental ability Without sufficient
0

megtal energy ta use It fully. We never could detect any signs that she is

likely to change. Three different teachers, one of them ..female; were equally

, unsuccessful with her.
.

...t.)
,

.

The Saturday morning clasb proved our point, that high-attitude youngsters

cout learn -far more 'mathematics sacker and better than they do In school.
.. ,

..-.'' ,

Not all,sucW persons identified mainly by Ek. few test scores will succeed well
.,

- :. ,

in a given special-class, Of course. We regret that the early 'dropouts fro
- -

Such a course will_probably'consiet heavily of children from the lower soeio-
)

economic levels in the group--espeaaily-, itwoulj:Seeti,-thUse who Nave

. -
mother who did not attendcollege. This' confounded,samewhat by the

tefidency of such children not-to score as well verbally as children of

better-educated parents do.

Just two of the six dropouts were female, but_only three'of the seven

,remaining girls stayed in the fast group, whereas seven of the nine boya=did.^

Only one of the girls seemed to have as strong interest in mathematies ps.4.se

as most` of the boys had-. The girls seemed to value the social experience of _

the class more than its theoretical orientation and (all but one)-to shrink

from mathematical competition-with the boys..

Mr. Wolfpon's NewuSuper4class"

During the summer of 1973 Mr. WAfson started another special class

consistink of 31_persons, nearly all of whom will bo ninth graders this fall.
.

.

In the 1973 competition, each of these scored at least 400 on SAT-1.rand qw on

SAT-M, and later demonstrated. good knowledge of Algebra I on a standardized

22
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test. Thirty of.these(22 bois and 8 girls) completed-two I-in-hour
. - 0 i -r- -

,

sessions per Wtek for eight we'ekst studying Algebra II: Moat, of them will_.,_,...
-...

f.;

continue in the fall, twohours per week 'with Mt. Wolfson, in lieu of study-,
. .

, -- _

ingcmathematicein high school. *They will cover Algebra Ii ,40.ane geometry,

. _ .

and
$ -

,

h"f i-trigonometry, and analytic geometry thoroughly. _.1.1.y_t e a 1 of 1974, when
---

they will be tenth graders, the successful persisters should he ready to en-

roll
..

roll for honors Advancediqacemeat calculus, a twelfth-grade
_
st ubject. _,phis

is ah initialiy,*der and higher,levergroup than th, origin-al Saturday

, -7-.-
, .

morning ,class . It will be fascinating to see how they progress during the

coming school year and thereafter. Of course, some of them ete_alredy

ca-

_

planning to skip grades, take college courses part-time, and-enter College.

Mrs. Fox is working. with an all-girl group of somewhat lower ability than

4

Mi. Wolfson's. Her success with them during th'e summier-cif -19/31-4as highly-
,

impressive. It will be illuminating to see how well they do in- Algebra II.

ip school as eighth graders this fall-.

For the rationale of our special educational efforts and for furthir'

details, see Fox (in press, Chs. 3 and.9.

Conclusion

Thipaper has been an informal attempt to illustrate fhe great-value of

standardized tests for locating talent that otherwise ie likely_to remain sub-

merged and unidentified. The tests used must be appropriate to the actual

1.

Ability level of the persons tested.. Often that will mean using_collegeo

tests with children below the 'senior high school leVel. Only viwsuch

instruments can sufficient ceiling be obtained and can the power of the

examinee's mind be probed adequately:
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The goals of our Study-are three-fold; discovery, descriptioni and.
*

Aeveinpment. As we use the 1.74d "development" in this context, it means.

. .
.,

viwbusintervaation in the educational process on behalf of the highly

. 4 ,

talented student. We try not to obstruct or frustrate the school system,

23
/

but instead to augment its usual futIctions. ;Ideatification'of talent, study

of talent, and Intervention to facilitate it are aided greatly by appropriately

difficult tents of importan aSpeCts af, mental delelopment.
-I 0

Critics of testing who allege that instruments puck as the SAT serve
_1,

mainly to discriminate against low scorers do not take into account fully
_ C , _

.

enpughthe tale t7-findini,aspect. This ialparticularly important in so-called

disadvantaged groups, where persistent, careful testing is.rieeded,ti),discover

-
general aid special abilities that can be capitalized on in the educational

process; Itieequally important,:or more so,.for locating_abilities that

have_developed to aligh.1.9elea0y.%,-I1 school persoanel 'would study their

, _

teat records and supplement them-with'additional harder testa, as

A

needed,. top-ability students could be provided for much bettei than is

-, .
. -

usually done at prositt, Thi& calls for mori dedication and daring than money.
i -for-intalqe ally: gifted -youth

In fact, the methods that we use and recommend can cut total educational
.

costs greatly for'Parentsand appreciably for/achool systems.

/ _ .

. We conducting the Study . .

____

. have at least

;/-
.

.

three more years in, ,which_to strengthen our findings, pride- workable proto-

J- types, and promulgate theme my associates and I would welOame. your comments.,

,/

criticisms, and suggestions. Building on,the pioneering work of the late
. ..

/

,Lewis M. Tixmad and his Genetic Studies of Genius, IN feel keenly that much

of the gifted -child research movemnt was buried with him in 1956. Great
. .

, .
waitihg

potential mantel energy lies / to be made kinetic.
.-c

24
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gooEnotes

dential address' to Divisidn 5 (Evedmation and Measurement) of thes -.- . - ,..-.......2.... ,..., ..., / ,..., ...'7 'or16ditati Pbyikt0.0 Iviil, Aisociaiion on 27 .August '1973 at its annual meeting.,..
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'that madEf is woiis. associates (St6enne A. Denham,

? and C. George
And Daniel P':-Keatin oT-.their kontributions. t4 the Study

'thus Ira1., ,,,,-,
. ,-

.-.,-.''''?''. :.- ,,,,- ..7-.3. .L' The Study. of Verbal fted Youth, funded y-aiSe"Spencer Pouniiatienre.--
s._. .s.- ... ..,, '.,,- -_

for the, period 4, SeytenteT1972'7. 31-* r
gust 197'1, conductedconducted at The Johns

_:- , _ -
-- Mofikins Deiverdity by itebert ilegak, Mathbring Carvey,,_ and Roger tiebb. On.-,'.. _.

= . ,27 :Tannery 1973, 666 tersons were bested in the risthetiatice competition. Mn-,,,
1 getiunry'1973i, 2#7 were. rested.l.rt the virha3. competition. Most_ of those

who came on January 27.were more, interiebted in
emathematics than ins the verbal

h

area,-.."Wheread cfle-,'oripb4te' was true of the February 3 group. of
,. 7 - i.r- N... _-

the 37 boyg Who scored at least
.
660 on SAT -M, were tested in the so -'calledt :; .,, .. .._ . ..-l

veth41 eompetiuion. Sim rly,,thkE56,highest verbal,seores -(710 and 740,. ,..

earned''by boys) odeurred.kJenuary 27., But in every sex and .grade_category..
the January group scored hi,gher oc.SATM than did the february group, an the

_opposite was true for SAT-V. The oversin. meafie\were 516.-vs. 442 for S4M,
. -_ .,..

and 417 vs. 445 for SAT-V. The 74-point difference for M greatly exceeds the.,-. . ,i..
,...28-peint difference for V,. so apparently the mathematics ,..y oriented_youngsters

e . ' r
A 'r- --...,

4 .s Z

knew their abilities rather441 and were not ha.olicapped 'verbally. A possible
, . .

source of confoundil.g should be noted, however: for motivational reasons, in
.: _, ,. , , ..January tiAT-11 was administered Zirsi whereasg in. February .SAT -.V came first.

. .
. ,


