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research articles that have emanated-from the project for the Study of ¢
- v } [ N

o

' Mathematically Precocious Youth (SMPY) directed by Julian C. Stanley.

" John Harvey provides an overviéw of the entire book, Intellectual Talent: - -

v
?

Reéea%éh and Development, gditéd b

y,Keating,'fhat is the source for these

. A N

Iy Pl

studiess Nine studies that are reporteﬂ in the bopk are ‘'‘abstracted and

reviewed. Since the stpdies-make'exﬁensivevdse of an assortment of tests,

' f . ~ ’
.

a listing of the tests used is provided along wifh)a citatio@ of a source

~

~ -

-

of reviews of the test'in Bu{;$‘ Seventh Mental Measuréments Yearhook.' I

1 .

think that you will find the }eviewé of the SMPY Egsearch intéreatiﬁg and

r - . . '

. . ' . ’ /
A sécond special feature of this issue of IME is a review Jf Krutetskidi's

A}
"

stimulating.

? . B ~ : ’ N
The Psychology. of Mathematical Abilities(in School Children edited by

X

-~
.

abstrdct of the contents of the

\

are

i v ’ f]
Kilpatriek and Wirszup. Bright provides an

- L poot L,
Krutetskil book .and .two critical commentaries

-~

offered, one by Goldih “a ,

he study bf.mathematical
; k N
"ability provides a sharp contrast to that of-the SMPY preject. ™

and the other by Bright. The Russian approach to t
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INTELLECTUAL TALENT: ‘RESEARCH AND DEVELOPMENT.' Edited by Daniel P. Keating.
Baltimore, Maryland: The Johns~Hopkins University‘Press, 1976.

\ N

»

Al Overview Prepared Especially for I.M E by John G.- Harvey, Unlver51ty of
. Wiscons1n-Madrson. . KA . o

.

_The ‘goal of the Study of Mathematlcally Precocjous Youth (SMPY) ,is to
"identlfy,‘study, and facilitate educationally those youngsters who are
especially adept at mathematical reasoning while still in- the first two
years of jgnior high school, i.e., grades seven and elght and ages 12 'to
14" (Stanley, 1974, p. 197). This study, directed by Julian C. Stanley,. .
is being conducted,at Johns Hopkins Uhiversity with the financial 5upport -
of the Spencer Foundation of Chicdgo; it began 1 September 1971. Thus far
two comprehensive reports have resulted from this§ study; they are Mathe- .

. matical Talent: Discovery, Description and Development (Stanley, Keating
and Fox 1974) and Intellectual Talent: Researtch and Development.

-
.
.

.. . r . coo
_ The origins of'SMPI.can be traced to two sources. First, it is -
somewhat akin, to and, in a narrow sense, continues the work of Terman et al.

It is akin to the work of Terman and his associates in that psychometric  -. .
instruments are used to 1dent1fy and study mathematically precocious .

youths. It comtinues the work of Terman in that it attempts to study longi-~’
tudlndlly those mathematically precocious junior hlgﬁ school students who
participate in its pr\ogram of) counselling and educational facilitatiofi. It
is narrower in that instead of studying generally precocious 1nd1v1duals,

it is studying mathematically or quantitatively precocious ones (see
Keating, 1976, p. 24 for a definition gf quantitatively precocious). The
second impetus for SMPY was the frequent, unsought identification of
mathematlcally _precocious youths by Stanley (1976, pp. 6- 10) . .

The SMPY project staff initially thought that informal methods ‘such as
parent or. teacher referrals would identlfy for study sufflcientfy large ‘
ntumbers of junior high school 'stiadents who were mathematically piecoc1ous.
However, this proved not to be the case. Thus, in early 1972 the flrst »
talent-search test competition was organized. The competition was adver-~ °
tised priparily in the Baltimore area. In March 1972, 167 seventh-grade
student$ (77 girls, 90 boys), 224 'eighth-grade students (95 girls, 129
boys), and five accelerated ninth- §rade students’ (1 girl, 4 bo&s) took two
Gollége Entrance Examination Board’ (CEEB) tests: IHe Schblastlc Aptitude
.Test - Mathematlcs (SAT-M) and Mathematics Achievement Level I M-1)., ' ?g’
Twenty seventh—graders (7 gtrls, 13 hoys), 33.eighth graders (4 girls, 29
boys) and oge nlnth—grade girl took the Educational Testing Serv1ce Sequen—
tial Test of Educatlonal Progress Series II .- Science (STEP. II—Sc1ence) '
. A list. of the tests used by SMPY thaa are reviewed in Buros' Seventh Ment%l\‘
Measurements Yearbook . appears elsewhere in this issue of IME. ), On the basis
of ‘their scores on SAT~M or STEP II- Science, 35 boys and 10 girls were
invited back for further téstlng, all of the boys and eight-of!the girls -
came’, These 43 children comprise the, first group of mathematlcally precd-,
ciqus yeuths adentlfled by 6MPY. A eomplete descrlptlon of the character-,

°
‘

istics of these youths and of the educational fatllltatlon inltially offered

v
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them is included in Mathematical Talent: Discovery, Description and

_gzglgpgggg‘fStEﬁI%?j—Keatlng and Fox, 1974); a.majority of that data 1s ‘

o also included in Intellectual Talent: Research and Develgpment (1976).
. «
¢ In 1973 and l974 the’ talent-sea(ph test competition (now calléd the
Maryland Mathematics Talent,Search) was-expanded to include students in .
all of Maryland; students in -the” Washington metropolitan area counties .
“ were especially sought in 1973. . After the 1972 competition two other
changes were made. First, in order to parnlclpate in 1973 or 1974 a student
had to be in the top two percent of his,or he¥ 'grade on nhational norms ‘in
: . arithmgtic reasoning, .total arlthmetlc, quantitative aptitude, or their
equivalent.: Second, only.the SAT was admln&sterid to the 1973 and 1974
participants; Table 1 indicates the numbers of s venth— and elghth grade
| boys and girls who participated rn each year.

'

L]
. . . ‘
. ' v ;ABLE I

» . + . '

/NUMBER OF STUDENTS BY GRADE AND SEX WHO PARTICIPATED IN

\ \ THE 1973 AND 1974 MARYLAND MATHEMATICS TALENT SEARCHES .
‘ K §
. A ‘ 7
. . S 1973 ©t 1974
6 " 18 .8 8B .16 7B 86 8B
88 135 158 286" 222 372 ° .369 556 :
\\ ’ . _ 1 o . !
~ Notes: 7G = seventh grade glrlS' 7& = seventh-grade boys; 8G = eighth-_

grade girls “(includes accelerated ninth-graders); 8B = eighth-gregde- boys
, (includes accelerated ninth-graders). ThlS table is derived from data
) given by Keating" (lQ76 P 27). A * . )

.
>

C \ . \\i ) ‘
In-1974 the 111 studentg who scored at least 640 on SAT-M were declared the
talent-search winners for‘that y@ar (George dnd Solano, 1976, p. 63).

, Similar data are not glven for 1973. .Using the data given by Keating (1976,
p. 27), it can be detérmined that in 1973 there were 90 students (14 girls,

* * - .76 bdys), who had a SAT-M score of at Tfeast 650. This critgrion was not
h used, however,.in chooslng students to ‘participate in a special class con-
‘ ducted at Johns Hopkins{ for that\class, students from Baltimore and Howard
counties who had a score of-at ldast 500 on SAT-M and 400 on SAT=V were :

d invited to.partigipate. It c¢annot.be determined @hat further study and
o 'educational facilitation have been .glven t& the other students who partici~
M pated in 1974 except that 41 of the l974§part1c1pants did receive onézeourse ’

. ¢ollege scholarships. JIntellectual Talent: esearch and Deveflopment -
. reports the research condutted with the edué&t}onal facilitation given t¢
. youths who had high sctores on the'tedgs,giver by SMPY.in the 1972, 1973,
.o - or 1974 talent;search test competitions. %§§f an
i RS . _ ‘
kt . . . A N * .
Ry . ' - . . .
¢ ' [2Y
< . { . ;¢
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Chapte One of Intellectual Talent is a revised yersien of a address
given by Stlanley to the Amiplcan Psychological Association in Au ust 1973. "
i

P

In this chapter Stanley addances the theses  that

4 N ’

. /
¥ .

.- 1. Tests are a prime way——probably the prlme way~-for the
’ -preliminary 1dent1f1cat1qn of h!gh level devi&oped
¥, apt tude or achievement. , . - T
- 2. It is even more imfortartt than generally’realized for tests .
" to hdve enough. "ceiling" “(and."floor," too) for each indi- ; .
. vidual tested. This means bold use of tests designed for . <
L/ older persoms, . . .

! ' .
. . - 3. The higher an examinee's scores are, the greater his or
‘ her potential tends to be., For appropriate criteria, . -
. validity does not drop at the upper part of the score . .
'k . ' . range of a test that is difficult enougb for the persons ’
» tested (Stanley, 1976, p 5) ; :

[

The chapter, then .goes on to recount instances in whleh its author had
" encountered precocious o¥ talented individuals and concludes with some of
the early outcomes of SMPY. g ) -

»
’

N > .
* Chapter Two, by Keating, gives a deflnitlon of quantlﬁlatlve precoc1ty
(p. 24) and describes the data colleqted in the 19727, 1973, and 1974
* talent-search test competitions, including a grouped frequency d1str1butlon )
\ . of the SAT-M scores by grade and sex for gach of these years (p. 27, Table f
- -2.1). Most.of the,data previously described in this overview are from or - .
‘ based/on data given in’ this chapterp In this chapter ‘Keating also discusses
* the need for.and value of tests which are adgquately dlfflcult in detect—
ing differences between students who would. otherw1se appear to be the same e
when tested; for example, in-grade tests on which two students of unequal
abillty score in the 99th percentile. On the basis of this d1scuss;on,
Keating concludes that to find Qut "which of a given group of able twelve~
., to fourteen-year-olds has attalned a level of gquantitative reasoning .
ability Gomparable with able high school seniots, one.need only to give
«  them the'same test of mathematical reasoning one would give to a group of
high school seniars. The excelleht and frequently used test for this pur-
o .pose is. SAT—W" (p. 29). He then goes on to argue that a younger student
who ha$ a high score on thé SAT-M uses higher-level processes than dbes the -
high school senior and that this probably blases the predlctlve validity ool
positlvely; that is, that these students are more likely to be sugcessful
. “in learnlng new materlal than are high school seniors.

~

Chapter‘Three concerns itself with methods and models for the jidenti-
fication and acceleration.of gifted, junior high school students, especially
those who are mathematlcally ‘talented, Using experlence gained through

- SMPY Fox proposes that 'a wide variety. of psychometric instruments be used
. . - to- identify precocious youths, to esfablish their range and level of abili-
ties, and to determine their interests‘and motiyations. Next she discusses
the alternatives which a school could use to accelerate a precocious youth, e
,these include grade skipping, subJect—matter acceleration, fast-paced ’

) . -
. v, 5 . ¢ s “ 1
i ’ .-

- kY
B 3 ¢ . l‘ ,




d college courses. J{h these ¢ -
oges’ four plans; briefly, they are:

classes, Advanced Placement Courses,
“alternatives established she then pr

\Y . T e =
.- Plan I: Seventh Gfade ‘to College in Five Years ©. ° e
- Plan II: Seventh Grade to College i Four Years * Co :
VIR Plan III: Radical Acceleration.Altegnative : CoL '
’ " "Plan IV: _SubJect-matter Acceleratlon ‘Only

~ It would seem that, except for .details,” the titles of these plans are self:
explanatory except for Plan III., Im tHat plan a student would_be paced .

g " in“tenth grade’ durfng the next school year except that all of His or her ,
, . precalculus mathematics courses would be radically accelerdted so that . .-

. this stpdent would enter an Advanced Pfhcement calculus. course during the

of the need for and ways to monitor* the'progress of a "student, who is
accelerated in .one of these ways., o

.o, e emem . . .

NN R - y
- Chapter Four very carefully details the’ 1974~Maryland Mathematics
. " Talent Search, Chapteng Five through Seven descrlhe research assoclated
) " . with SMPY. .This research is abstracted in this issue of IME: thus it w1ll
be briefly descrlbed here. In Chapter Five, Keating reports an experlment -
. in which psychometric and Piageti'an methods for, identifying matﬁematlcal ;
¢+ +« .precocity are compared, Chapter Six reports on the fast-paced classes .
) ‘of fered for mathemat;cally precocious students by SMPY This chapter also
:' reports on sthe cognltlve tests, 'the interest inventories.and the values .
* scales completed by the soudentsfln these classes. In ‘Chapter Sevep the
B results of an experiment are repérted in ‘which college-level teachers
taught spec1al fast—pacaifumhematlcs courses to.school chlldren. Chapter
Eight is a report from the Study of Verbally G1fte§7¥outh This project,
, T also conducted at Johns. Hopklns{Unlvers1ty and .funded by ‘the Spencer

.

.- Foundation of Chicago, is s1m1Lar to SMPY in that it is seeking to learn
) . more about giftedness and to develop effective methods of facllitatlng the
education of ,gifted students. g . _ '

-

_ Chapters Nine through Fifteen are also abstracted)in this’ issue of

;gg. In Chapter Nine Fox describes, an eﬁperlment in which-a special summer

accelerated Algebra I program was used with seventh-grade girls. A study ..

of educdtors' steréotype of mathematlcally gifted boys is presented in’

Chapter Ten. Chapters Elevens Twelve, Thirteen, and Fourteen report on the

nonintellectual correlates of mathematically precocious boys and girls, the

caréer—related interests of those youths, the creative potential of ‘the ’
boys in that group, and the values of. these students, respectively. Chapter -

Fifteen recounts a study which compared the profiles of values reported in

Chapter Fourteen to randemly generated values. )

. ' In Chapters Sixteen and Seventeen, Page and Bereiter comment upon SMPY
and the technlques which that project pras used to identify, study, and edu--
cationally’ facilitate Mathematically precocious youths., In addition, Page
introduces and discusses a measure of- intelligence (or mathematital intellj-
gence) ,analogous to IQ which is.calculated using Scores. from tests _designed .

. : for older persons. He then goes on to.descrlbe .some of the uses, of this &[
~ new measure, f " ;

following school year. Fox concludes this chapter w1th a short™ discussibn eggg

v

"
i

»



. “**'Thesge- seventeen chapters comprise the papers which were given at the, . . .
. "Sikth Annual Hyman Brumberg Symposrum held at Johns Hopkins Univ&rsity in ' - ‘
. October 1974, The concludlng ghapter of. IntellectuaL'Talent 1s 4 summary,

of the general d;scussign which followed the presenté:;:n of the papers.
&

T o - ,

. » b . . . " . . . . i}
y . . . ’ . . //‘ ) ) . .. r' v .
. ' ot : . .

Critical Commentary ’ .« .

' . . *

. . y
+ L 4 N .
. ® ‘¢ . . J M * -~ h

D ) While this overview of - Intellectual Talent' Research and Devel;pment ) e
has not followed the usual format for the abstrdcts which appear in IME, it . -
still seems approprlate to conclude with the usual "Critical Commentary a ,

. Some of the rémarks in’ this part may echo or relnforce those whlchgéppear.r -

" .. in the abstracts of the research papers. . o !

. “
N - 4 , - Lo
AR}

v .

i ) ) 1. The criteria by which the 1973 group of mathématically precoclous St
. . youths was chosen from those, who partiéipated in the talent-search tésk 4
y competltlon that” year do nog seem tgq be descrlbed" -

LY
’

. ‘ 4
. ‘. 2. . The plans fqr-the study and- educational facilitation of the 1974
gLoup of mathematieall R cious youths do not seem to be included.. It L )
is hoped that this’ doesf'not infdicate that the Jlong-range 'planning for this ,
. group of students ¥s not complete- or has not been ,initiated espec1allY4 .o .
A B "because of the negatlve reactions from schools reported by Fox (¢1976,. '
»  203), the less than favorable stereotypes of mathematlcally gifted boys <!
' reported by Haler and Solano (l976),,3nd\the bellef that ]
LN P i \4 . . “g
. he need for special efforts’, . . to design innowative educa- '
: r‘\ tional programs for them [talented students] is partitularly -',~ <
acute during the Junlor high school years-.,. . (Fox, }976,' - o s
p 33)i - j ‘ . ’

.
‘sx, - ' .

. 3. "It is often dlfflcult to discern which group(s) gf students are\\ )
-* being discussed; a more consistent identification of each group and the - -
group from which they were drawn would, assisSt the reader in .understanding
the SMPY program of rdentlflcatlon, stully, and facllltatlon and in evaluat— B
_ing .the research whléh is reported v . e
‘ v / T ~ T
! ) 4, Curriculum d grade acceleratlon of.precocidus youths dg not seem' '
to be good ways té fajplltate the development of .these‘studentsg.. However, ‘
.while advancing, these students*should ,Jlearn at a different level of abstrac-~
ytion than,do less able students and better problemfsilv1ng pérformances * »
‘. should be expected from them [see Lucas (1972) for.ddfinitions of mathemati-
4 -calproblems and problem-solv1ng performance] It cinnot be discovered from “[/ay
either Mathematical Talent (Stanley, Keatingﬁand Fox, l974) or this accoung .
if these goals’are being sought or accomplished. |  * i -~

Y

3

4

“ S

oL . ;Z . '5. " A description of the Advanced Placement examlnations in calculus

i ) - states, "Both Caldulus AB and Calculus BC are pr1marrly concerned with an
intuitive [emphas#s added understandlng of the concepts of calculus and ot :

,experience with 1ts methdéds ‘and appllcatlons" (College Entrance Examination e
Board l97§, P. 3) Since a cr;terloa for success in the calc?lus courseg* o .

ive on one  ° I N

taught the students in this s s _been a score of four or




bf thé Advanced Placeﬁént examinations, it’ eannot be concluded from this’ .

evidénce aldne Jthat these students are aqquirihg the kind of@knoWledge in ' “

calculus expected of.college honors stpdent/s. The evidence that these T, ¢
’ students make good grades in ,college-taught honors ca}culus or advanced "2 ' .

Talculus courses is mugh . more. persuasive. o o <.

." 3 P

6 * Recognizing the dlfference petween prococity and creativity, the
SMPY project has tried to determine the creative pqtential of the youths
‘ 'they have identified. This attempt, whilé not fut{le, did pdt show that *
" «the subJects have creative potentigl.- One ability commonly thought to be: .
a necessary prerequisite for creat1v1ty the ablllty to solve probleums. S 4
-, Thus a study of the mathematical problem Solv ng abilittes of mathematically
sprecoclous youths Beems to be” suggested (see ilpatrick, 1967; Lucas, 1972;¢ -
V-gsleusk 19743 and Weakne, 1976). . o o N
N .8 . . S
. ' ¢ . . . \ N ’ L .
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A PIACETIAN APPROACH TO. INTELLECTUAL“:‘PRECOCITY . Keasing, D. P, ¥h . . o
"Intellectual ‘Talent: Resegrch and Development.. Edited by Daniel P.(3 Yo
- Keating, Baltimore, Maryland: Johns Hopkins University -Press, 1976, :
'pp9o-99 S - - ' . i .
~ - X L . v
Expanded Abstract and Analysis Prepared Especially for I, M E B“Leslie’P _‘
Steffe Unrversity of Georgia. : cLe ‘, _ A .
- N . . ’ ' ,'lb ~° ) "' ) . .
“l: PurBose K . ' . \ T
' \ I ,..A'_'G.',(&
#7 . Keatlng S purpOse was to study theJrelatlonship between psychometri-
; ‘cally defined brightnéss and cognltlvz/developmental precocity within' . o
e Piaget's stage theory in early adoles ts. Three quest' ns were investi-~
gated, régarding the purpose The. first question (an ortant fo .
the authors)" had to.do with the relatlonshrp ss and pre--’" ) "
cocity. .Does brlghtness as measured by psychometrlc testlng imply’ ' °
developmental precocity?’ The ‘second question was sparked by the use of .- . o
g psychometrxc.tests .to 1dent1fy precocious students. ,Is it ‘the. case ‘that *
_high scorers en psychometrlc tests are just '"'good test- ~takers?' The third, ° .
question was whether similar aspects of "1ntelilgent behav1or are being .
.‘,’- tapped by the’ psychometric and the’ Piagetlan tradltéons. T
N A \ ‘
2% -Rationale o Dt e e * ‘ .

Y . PR M y'
. ’ 13 : : '
h " -

',No tradltlons that exert major influenCe on theorles of 1ntelligence’
are, the’ psychometrlc and the Plagetlan. The ‘basis of the psychometrxc . - ‘.v.
trastlon is .the measurement of 1nd1v1dual dxfferénces through g¥aluation . .
of, representat1 samples of behav1oral productélln standardized s1tuatlons2/“ .

Varlabillty ig hemental ab111t1es is assumed: -~ In contrast, the develop-—~ ,"'
mental ‘thegry of Piaget is 3 unified theory. that has ‘the goal of 1dent1f1- '
cation of universal gtructures BT‘human thought. Theqpethodology of gtudy _ e
~ is not stand dlzed,$§§t clinical, with the purpose of’dlsQlaylng beha- -
4 vioral sympto of un exlylng cognltlve processes* - . .
v . : o’ B PN s . - g “ . .
X ~ Research D&sign and PigeEdure oy T T .

- One hundred nine students in grades five and seven from the.Baltlmore
- County school\System -were used as SubJects. Of"the 109 subjects, -31 were i
bright.sevénth graders, {9 were average seventh graders, 37 weTte bright . ‘
fifth graders, and 22 were average fifth graders. To be [Cclasg gﬁed as . .
bright (B) a student had to score at the 98th or 99th percentLie on the
arithmetic section of the Iowa Test of Basic Skills.. *To be classified as .
average (A) a student had to, score betweenﬁthe 45th and 55th percentlie : *
ﬂua&ame test. All subJects completed five tests: -+ (ak Raven s Standard ] -

o

giggre531ve Matrices; . (b) ‘conservation of’ volume (c) dlsplacemeht of
+  v@tume, (d) equilibrium -in the balahce,® and '(e) period of pendulum. . Test" i,
(a) was considered as’ a psychometrlc teést and was used to determinea b >
psychOmetric order" _among the groups. The predlctlon was that the groups '




- _ ) g ) " . S .
would be arranged using the Piagetian tests in the same way as the

psychometric order. Test (b) was considered an advanced cong¢rete opera-

tional task whereas’ the rema1n1ngothree Wate donsidered to be formal . *o-
.opef%tlonal tasks. The Pragetlan tasks were scored 1 (clearly concrete
_operatlonal), 2 (a, breakdawn of concrete operational but no indication of.

formal operatlonal),,3 (transltlonal), and 4 (formal operational). ot AL .

repeated-measure ANGOVA was run using Psychometric Level and Grade as ’ e T

classlflcatlonal variables. and the three P}agetlan formal operational

tasks as repeated measures. . ‘ .o
’ ~ *

[ [N V4 . .
?, . Iy
v L] :

- . v
P . ’t . [
v . 3

¥ oo
4. -Findings T . - . e

(1) Yon the Raven's Standard PrOgressive Matrices, the ps}chometric
order of the groups was 7B = 5B > 7Aa> 5A uging Scheffe's multiple ..
comparlson methdd. Scores were 48, 47 » 4, and 38, . rounded to the .
/  nearest whgle number. .. . . )
N | ¥ A x
{2) Inter-rater re11ab111ty on the;Plagetian task the four
L 4 groups was .94. All subjects 'passed" the conservation of volume
T tests; - therefore, 1r was d1sregarded in subsequent analyses.’ .

(3) The percentages demonstrating fotrmal operatlons on all’ three

- Piagetian formal operational tasks were 62 H7, 23, and 0 for groups .
< 7B, 5B, 7A, and 5A respectivgly. The order of the groups was -
reported to. be 7B > 5B > 7A DA * ) . -,
.' . y '

: \
. '
L]

(4) . The percentages of students demonstrating forifal ‘operations .on

-at least one Piagetian task were 85, 93, 63, and 31 for the 7B, 5B, 5
7A and S5k groups, respectlvely. . The order was Treported to be- . J
7B < 5B > 7A ;7 Sh. A A

(5) The percentages CE students demonstratlng formal operations on .
the displacement : task’were 77, 70 38, ahd 0; on the equilibrium in - , i:
+  the’balance task, 77, 85, 47, and 8 on the pe€riod of pendulum task, [

2, 70, 38, and 23. Percentages in all three categorl s are for 7B,

B, 7A, and 5A, respectlvelyx . . . P

» ] . . -

' (6) In the ANOVA psychometrlc level was highly 51gnL$§, nt (p < .OOi) ’ °
and ‘age was marglnally significant (. 05 < p < .10) No other factor ’
or interaction was significant. v

—

.« . ‘:4;,; . - :9 \
5. Interpretations . . ‘ . '
Keating, in his discussion'oévehe results; states: . .,
; v .
i (a) "The major hypothesls.,.that brightness...lmplles develop~' .
mental precocity in reasoning...Was confirmed... . -

.

-

(b) "...when students are selected for hlgH scores on psychometric
tests, ‘those successful are indeed precoclous 1n cogn1t1ve
AGVelopment, and not just 'good test ~takers'. : . . ;

- _—
v s Is . .
[} .

~—




(c) "...this research.:s.confirms the empirical relationship of =
' “ ) brightness and’ precocity and does so across .differing 'jE
- : traditions....Ig seems that brightness leads to precoc1ty... ) M

.

‘the brighter- 1nd1v1dual would be at an advantage in mov1ng .
through- the Successive st?ges more quickly... . : . ‘

(d) "the absence of a main effect for tasks (in the: ANOVA) . B
s géEsts that development within. the formal operational .

. period is not entirely analogous with that in the con- - "t » ot

& . crete operdtiongl period...instead of a series of structural

" changes, there may be instead a global struttural change...'.

-

1] - v f
¢ PR L. R ) ‘ \ -\
. . . , Critical Commentary - . - '

N k)

Keating expressed a goal of cognitive-develqpment research quite aptly -, - . 4
in his rationale for the study-~the identification of universal structures ’
of hyman thought. It is well khown that the rate of development of such
.structures varies across individuals within cultures. It seems. that ' \.\ /
Keating s results confirm this fact. The issue is not, , then, ‘'that indi- y
viduals differ  in quite 1mportant ways. The,issue is in the 1nterpretation
of those differenCes. . D : . ) )
' ) % e C . - - N
Piaget does not believe thaththe universM structures of human,thought )
ate a priori in the sense of ex1sting prior to experience. Experience plé&s ~
. a major role. in the’ development of such sﬁructures. Hence, it'is not at
2all surprising that children in the 5B apd 7B groups essentially displayed ‘
Formal reasoning whereag those children in thg 5A and 7A groups displayed
formal regsoning only erratically with the results better for the 74 group
, than the 5A group. .So, are the 5B children precocious because they are
br1gh€ or viceé verga?’ &eating seems to think that brightness implies .
preéocity. AR brightness means scoring at the 98th or 99th percentile on
.the mathematics.subtest of the Iowa Test of Basic .Skills, there is little =
ba‘?s for attempting to establish brightness as a sufficiént condition for
devélopmehtal precocity. Apparently, the relation could just as well be
‘taken ‘the other .way, )

‘v

-

« . 13

~

’ v
’ .

Focusing on the psychometric.tradition {standardized achievement tests
or tests of intelligence) and/or on the universal structures of human thought )
will not alone lead to an understanding of acquisition of mathematical know- , | .
" ¢ ledge. Much more is needed. Keating dlludes to the ingeraction of organism

ard environment as a’ prime factor in such acqui31tion. He seems to believe,
however, that, brightness is:a ‘gift to only a small number of lucky indi-= '

- viduals. The psychometric tradition would seem supportive of this alleged

- belief. But, is it possible for an average student to become a "bright"
student, and vice versa? Surely we should not’ ignore this very important -
question, as the influence of environmefit on an individual's social emo-
tional and intellectual existence 1s barely understood.

”
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CURRICULUM EXPEEEMEVTATION FOR THE MATHEMATICALLY TALENTED. Geor e, Wllllaﬁf

C.; Denham, Susanne A In‘Jntellectual Talent: Reséarch and Deve opment.,

Edited by Dani ating Baltlmore Waryland Johns Hopkins Un1ver51ty t\
Press, 1976 pp 3 137 e <. . )
- ’ v+ rd . ~ . L 4 -‘

Expanded Abstracty/nd AnaLy51s ?repared Espec1ally for I. M E..by Rlchard
o)

Crouse, University of Delaware. ” . s . . )
. Ve . AN R . '
- - L7 N - ‘ T
’ 1, Purgos& oot oo T . R .
w§~ » - -‘ . .. - o
' To describg ‘thé"design of a fast—paced mathematleshyurrlculum which .
, vas established- to meet the needs of h1ghly gifted jlnior h1gh school
- students. . :
< [ s . . \ +
2. Rationale C . . 1 )
\,.——5—— P . - . . % ~

Julian Stanley has suggested that "the h1gh y able are the

.- 'disadvantaged' ‘group in schools because they are almost always grossly

°o retarded in subject mattet Rlacement” The subject matter, retar®dation can
have serious effects on students’ mathe tical performance not only because
of failure to develep their ta}en& but also throdgh the influence on students'
attitudes and aspirations toward mathematlcs. This program was based on the
assumption that if students with ab111ty and interest in mathematics were
given the opportunity to 1earn as fast as they could, their achievements

. ?t\_e//f and satlsfaftlon would probabry be apparént. . ~

Ad
b A T,
.

¢ ) . -
3. Research Des1gn and Procedure N S ‘e '

‘o " M * -

Theysample for qhe~1nvest1gat{on was 33 students (29 ninth graders,

2 eighth graders,’ 1 seventh. grader and, 1 .sixth grader) from Howard and , o
Baltimore *Countiés ‘in Maryland. “Thesé’ students were selected from among
953 Maryland séventh, eighth and under-age ninth graders who seored in the ,
upper 2 percent oh,standardized mathématical or verbal reasoning apt1tude
‘te€ts. These students yere then admlnlstered both the mathematics and
verbal sections of the Scholastic Aptitude Test. It was decided that _
those students who obtained a score of at least 500 on the -SAT-M and 400

N : on the SAT-V.would be eliglble fo; a -class at Johns Hopkins University.

¢ A sample of 31 students X22 boys and 9 glrls) was thus identified for the

kN class; 2 boys cone n1nth grader and.one 51xth grader, were added ter~
] 14 - L}

’ . . From June to August 1973 dhese 31 students part1c1pated in an.,
' © Algebra II, class for one ;wo-hour period per.week. Four girls and' one
_ boy chose to drop out of the spe01a1 ‘class at the end of ghe summer.
At the end of’ the‘Algebra IU} segment of the clas§, before Plane Geometry
was started, it was d%cided to split the class into\twe sections. Five }
) of the students needed more detail than was given, in the_regular. c ass. -
, y These classes met for the. entire 1973-1974 year. During each class the
. teaéher 1ntr\puced challenging material at a rapid 'pace. The material =
covered includgd all o ngebra 1T, Plane Geometry and a large portion of
' Algebra III. 1In additidn several’ studénts continued further with the
' . class and completed the four and one- halﬁ years of pre-~ calculus mathematics:
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devels of achiefemént were measured using Cooperative Achievement '
Mathematics Tests. In addition, the students were given a battery of ! -
Cognitive and Vocatlonal Interests:Tests. These included the Raven's ) R
Progresgive Matrices, Standayd and- Advanced; Sequential Tests of, Educational "
Progress, Science; ReVised Minnesota Paper‘Formboard Test, forms AA and CC; 1/ i_’
Revised Scales from Holland's Vocational Preference Inventoryy the Strong-
Campbell Interest Inventory and the Allport-Vernon~L1ndzey Study of Values.

Means, standard dev1ations,.and percgntlle ranks were neporfed .. .
e \. \ . . . ' . ‘ . ‘ N . ~r\\\ ‘
0 " 4, |[Findings ~ | S ' ‘ _
Ny . . . ,;
(a) 1In 108 hours of 1nstruction, 28 students learned Algebra 11 and
Plane Geometry at a high level of achievement. Algebra III was completed ',
. by 23 students and 13 boys sucecessfully completed the four and one-half )
+ years of pre-calculus mathematics. . : -

N * -

(b) A1l 28 students scored at ther 85th percentlle or higher on the ) ) 4

natiomal high school norms as measured by the 80~item ETS Cooperative v '
1 Mhthematics Test in Gkometry.- Thus in 38 hours of instruction they eXceeded
. " the total score ®arned by 85 percent or more of the students who had studied

¥ ®
P ne Geometry for an entire school year. " . . .

) (c) Trigonometry was completed by 17 ‘students in 16 hours.’. The .mean
.score for-the group on the 40-item ETS Cooperative Mathematlcs Test :in .
gonometry was 28, This was the 96th percentile ofgnatlonal h1gh school 4

S. No student scored below the 76th percentile.- ;ghﬁ*.' . .
é‘q-'*

(d) Analytic Geometry was completed by 16 boys in 14 hours of’ 1n§truction.
ean score of this group on the Cooperative Mathematics Test in Analytic

.-No o e scored below the 7Sth percentile. ..

The majority of the students found ,the new class more productivs,
more fuh, and ‘more competitive. ,In regard ‘to what the students® likedlbest
abOut the class, the-students rated the teacher's teaching style highesty:

The challenge of the mathematics taught and the sﬁudents feélings of » | .

. " ‘accomplishment rated next hrghest. A ) '

~ / . ’ - : .
- (8) Girls scored significantly lower than boys on “tie* SAT-M and on = - .. bfvﬁff
° Bennett's Mechanical ‘npreh’ensmn Test, Form AA. - . . L ¢
N > , v < ’
L (g) Boys were not 31gn1f1cantly higher than‘girls oh the investigative
(inquisitive and scientificdlly or1ented)\holland Scales. However, g1rls -
. . were significantly lower (p < .01) than bpoys on science and mathematics .

interest scales as measured by the Strong-Campbeli Interest Inventory scale, ) :

but ‘girls were significantly higher (p < 001) than theﬁboys on the soclal S
L service\interest scale n % . ‘ . .

P » « L ! )
AT . \ .
o v (h) On the Allport-Vernon-Lindzey Stddy of Values, boys were signifiz . .
C cantly higher (p ¢ .001) than the girls-on Theoretical and Economid Values

'while the reverse was true on the Aesthetic, Social and Religious Yalues. e

i

.j'
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5. Interpretations ' . ‘ e -

(@) In order to conduct a fast-paced maphematlcs class, careful -
attention must, be paid to: (1) identification of qua11f1ed students through
appropriately dlfflcult tests of mathematical and non-verbal reasoning : e
- < (a certain minimum degree of verbal mastery seemed'negessary to learn .

. “‘mathematics at a rapid-fire pace); (2) the selectjon of a dynamic, bright, -
assertive teacher who can ‘create an atmosphere of fun and product1v1ty while
introducing challenging materials; and (3) voluntary participation by the ¢ -
‘'students. It appears that once these considerations are met,. the academ;c

and’ social aspects of such a class will proceed "naturally v o

’ v .

K3

(b) From their SAT-M score it appeared that from the outset boys had
" " ‘more.mathematical readoning ‘ability than girlsj even though a greater St
percentage of glrls ‘than boys had taken Algebra I already It seems .that
boys iﬁqﬁlre some of thelr.mathematlcal skills from sources outside the.

N classroom. R . : .
3 .

. -
- N * ve ! ~

(c) The hlgher scores of girls on the sdcial .service interest scale~
. . may- be of pract1ca1 e&ucatlonal 51gan1cance. Their high interests in -,
. social sciences and mathematics in combination with their social-investigative
e orientatlon‘gay .léad them into the teaching field, medicine, psychology, o¥
similar careets.” On thé other ‘hand, the boys were far more SClen;lflc?lly.l
or1en§ed, pointing to possible \areers as scientists, mifhematidians, or -
< ,computer designers. . . ’ .,
. (d) An 1nvest1gat1ve orlentatlon toward pursuing goals and choosing b
. _activities i§ ‘helpfyl if one is-to survive in an investigative env1rgnment. N "
Thus placing a sodrglly (but not 1nvest1gat1vely) oriented student in a
highly 1nvest1gat1ve env1ronheht may not allow for the effectiye usef of
, the ind1v1dual's talents. It is wor con31der1ng whether social c¢classroom ¢
: enyironments should be constructed for the benefit of sotial-type students . "
- and 1nvest1gat1ve environments should be’ constru@téd for thOSe students '
v . ' who can beneﬁ}t from them most. - This would 1mply/con31derabre segregation ’

by sex. "'~

. “ .
. ' . L

-
[l .

\ » A A

' \ . . CriWical Commentary ; -~ 1

.

-

v . . )
- v Megpting the needs of highly .gifted.stddents in mathematics via an
e approprlate curriculum is an extremely impdrtant problem. This program is
< certalnly an interesting one that should stimulate both researchers and
’ classroom-practltloners to emulate and/or refine the principles and :
practiceg’ developed. The * predictive potentlal of this program holds
. considerdble promise, but only limited' generallzatlons and/or -interpreta- >/
. tioms can “be zzde from this investigation. * Any conclu31ons drawn and/or
. ‘implications de must be tempered by the ~following facts and Auestions SN

- (f-Ihe authors report that the mater1al covered included all of/klgebra 1T,
. " Plane Geometry, Al bra III,.et cetera. However, what does this mean?
\ . Eﬁactly what was inclided -in Alggbra III? It would have been clearer if . -
R . the autﬁors described.the material covered by llstlng the \topics 1ncluded '
L s . Not all tests were' described in detail; in particular, no reliabllltles
) were reponted for the Cooperative Achlevement Mathematics Tests which were

ERIC ) : | | ,,
o e . 7 : . M . ¢ ¢




s used to measure levels of achievement.

—_ test cdmponent for each subject which
] 1"\. as we11 as .change data,

= . . ‘

“ the success of sueh a program'’. .

It has\been ths readef’s experiénce

that these .tests hawe low ceilings, thus ra151ng the question of- Just how

well or how much these studénts really did-learn.

"this investigation Gauld. have beenmade, such as including a. pre~ and’poSt-
uld have prov1ded valuable_baseline K / °-

Rétention tests might also prov1de usefui‘&

. The authors report that ”the teacher' s style and abfllty are vital to v
This conclusion may indeed be ‘true but .
BER further datg or experimentations are needed to suhstantiate this claim. . - _ -

s . < -
. . . L3 . v '
T

\

-

Several 1mprovemen€s in .-

&
.

nformatloq

« It would:be 1nterest1ng to* 1nvest1gate whether these students could ‘have:
' learned the sdme materigl w1th another teachér w1th a dlfferent'teaching @ ”

. . . . . ﬁ 3
' S general this reporgxls clearly wrftten.

2

. - of ognitive and vocational intereste bests,

v .

' style or by independent study with appropriate mathematlcs materlal . f -

3 HbWeve;, the authors could
have.done a better job'in organizing the materjal.
better -to descrlbe the- levels of-achlevement of the students 1mmedlately i
after thé description of thg program instead of  being’ separated by a dlscu831on

. Trylng to Tigure out which . |

.
N ‘

It would have been

\

-students were inshich elass.af what, time was also quite confusing. ﬁn .

splge of these hinor c;ltic1sms, thls report is certalnly/oue'that Bhould

B
be read.
N
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- SPECIAL FAST—MATHEMATICS CLASSES TAUGHT BY COLLEGE PROFESSORS TO FOURTH
. THROUGH TWELfTﬁ GRADERS. . Stanley, Julian C, , In Intellectual Talent: ' - ' ’
Research* and°Dévelopment. Edited by Daniel P. Keating. Baltimore, - ) KN
, Marylands Johns Hopkins Un1versity Press, 1976, pp132-159 “ . e 't

s

.'*'

L - L ~ Expanded Abstractaand Analysis Prepared Espec1ally for I M E. by Axthur F

Coxford, The University of Michi . . ) . t - -
L | oxfor . niversi -y of Mic igan . ‘~ ‘%4’/:‘ :_TT.

- ’ . . *
) Ny ~ - . . . 2

£ ,
1. Pugpose o L~ 1 \ﬁ )

(a)  To develop and evaluate, w1thin a single school, a program for
teachlng algebra to mathegmtically apt students earlier and faster*than

v ugual, . . o T
r . * ' . a

.
- .

' () To ap\ly the fast-mathematics teachlng technlgues to supplementing
cdlculus instructioh for apt -studentd in order to improve performance on.

# the BC Level Advanced Placement Program examination,' ~ - s s
\‘ . AN ‘ . R " ‘3 o Q . l‘ ... ‘l .
R . \: , . K '} ~ ala‘
2. gétionale _ -
- . . 7 ..
- '1 .
. The author and.his colleagues have illustrated the effectlveness of -
speclal fast-paced mathematlcs 1nstructzon~for extremely a hematics o .

, . students ih sityations which drew students from large ‘population¥, Such-
, populatlon¥ﬁtonta1ned a relatively large .number of talentéd mathematics ) '
) tudentxﬁ; In.a local s1ngle -school bu11d1ng, the number‘of talented '
students 'is sigdificantly less. Thus,.the partlcipants in SMPYS (Study of
. Nathematf&ally Precocious Youth) w1shed to test their procedures under the .
more - dlfflCult conditions existing in a s1ngLe building. That is, they .
wished to determime whether. the principles and practices-developed in

.

semi-laboratory settings could be used under more typical .school cpnditions. .
/s ) T T | . i -
; . .
- v . . R !
.. 3. Research Design and Procedure * = - o i . !

PR
.

The school used to test the fast-mathematics procedure for teagching:* .
© ' algebra’énrolled 67 fourth-,, 63 fifth-,.68 sixth-, 370 seventh~, and 360 3y
. eighth—grade students. An,lnitlal sqreeﬁlng of fourth-\thro“gh seventh- ‘
grade students was done by examination of scores on-the arithmetic R .
reasoning section.of ‘the Idwa Tests of Bas1c Skills achlevement battery.
A slldzng scale,was used. TWenty-three glrls and 17 boys were 1dent1f1ed .
o , These students\qere given the Academlc Préomise Test (APT) and Raven's . i
e “~Stanidard Progressive Mattices (SPM) on consecutive days. The subtests o
‘ Numerical (N), Verbal *V),.Abstract Reasonlng (AR), and Language Usage
.(LU) ‘of APT werée\used to select students. This ‘procedure produced 12

. . - girls for an.all-girls class and 12 boys for an all-boys class. Seven ' .
‘ " girls were in grade 7 and 5 in grade . fSlx boys were in grade 7, 3 in | .
- grade 6, 2 in grade -5, and 1 in gradé 4, \ All were h1ghly talented .- !
umthematics students. P ¥ e e TR . O .
‘. . / " - ¢ . v
) S The procedure called for the boys to be taught by a.man agd the ““\ .
/ - girls by a woman. The;teé%hing in the classes was_to be_fést- no pacing T
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adjustment was allowed , for students 1agg1ng behmdj ratuﬁ& the students
. were to, fill gaps by completlng carefully designed homework. The standards’
were -high and the teachet was_bright "and "1ert with .mathematical baakground
well beyond the level taught. The two classes -€ach met for a twa-hour
block each week. In each class, qgtotaf of 37 Bours ef instruction wasg '+
~ provided before_giving ETS-Cooperdtive Algebra I' test in June 1974.

The -same students‘were to resume fast-algebra‘study in Fall.1974.
However, due to a var1ety of factors only 5 koys and 9 girls cbntlnued -
and’ thEy were put in a.single class. These 14 students participated in i
24 additlonal hoqrs'of fast-Algebra I study‘'and were retested. : Following *
this' test, the class studied fast-Algebra II and were given the Cooperatlve
Algebra’ II test in March 1975 and again in. June. -

"' DA s f . . '

: The fast-supplementary gcalculus teaching work began in September 1974.
"The class was composed of”students studying regular calculus in school.
The teaching topk place on Saturdays for §wo hours. The purpose was' to
prépare for the BC.Level Advaniced Placement Bxaminitién in calculus. -« .
4 Fifteen boys participated 1nit1ally,on a Volungeer basis. Thirteen !

. continued until February 1975, at which time the$ completed the Cooperatlve

Calculus test. The same test was admlnlstered again «in May 1975 and all ("’
thirteen completed the BC Level Advanced Placement Calculus'Test on May 13,

-

. 1975 .y ' R I y
- . N * . .
’ + ' . a
{ . * . R :
4, Findings i . ‘

For the fast-Algebra I clyss tested in June, 1974, 7 of 21 scored at - /
or below the 49th percentlle rank on national elghth-grade norms, 6 scored /
g, at-or. above the 90th percentile, and § scored between these extremes.

iy
)

[}

/
'When compared with 66 eighth-grade Algebra I “students (@2 18% of the 360. |

‘4; elghth-grade,students), the! fast-algebra I students fared as foklgws. :

5 scoted higher than any of the 66, and all scored higher than twenty- I

. three (35%) of the 66 eighthigraders. ' ”:

\ . H

,0f the 14 continuing fast-Algebra I students taklng an alternate .

formoof the Cooperative Algebra I test, 50% scored on the 90th percentile

or above-after 24 additional hours of fast-Algebra I. 1In March 1975,

eTeven of the'13 ,contipuing .fast-Algebra II studefits took a form oOf the

Cooperatlve ‘Algebra II Test; the other form was given in June 1975. InA/

March nearly 50% scored 'at or above the 79th pekcentile on national normﬁL_

) . vt

-+, For the fast-calculus’ supplementary teachlng class, the results on/
%F Cooperative Calculus Test givenwin February 1975 showed only 2 of 13
s or1ng beléw the 90th percentlie for national high school norms and

« showed no one belpw the 90th percentile in national college norms. Two

of these students were in grade 9, 7 in grade 10, one in grade 11, and '

2 -3 'im grade 12. In’ the May administration of the alternate form of the

Codpefative Calculus test, all 13 students scored at or above the 99. &
percentile for national collegeﬁﬁbrms. In the AP Level BC calculus’ f

examlnatlon, 9 students earned a 5 ratlng, 3 earned a 4 rating, and 1

had a3 ratlng . -~

s-“ ," . . .o
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5. Interpretations : . ., S LT e | : )

. " In regard to the'fast-algebra I and II in “a’ single large school, the

author concludes$: . , . , .

!

< ﬁhe'ﬁost‘important factors™that produce results. . . seem ~ -
77", ' to be as follows: a teacher who knows, mathematics well, is
{ enthu31ast1c, has high standards, and moves the group fast; - .
’ students who have con31derable mathematical and verbal a t1tude, y
o as determined by standardized tests, and are fa1rly homogengoys
. in these respects but not necessarlly alike in grade placement .
. or chronologxcal age; interest in learning mathematics ‘quickly
: andawbll whic¢h Qespeclally among girls) does not always .
accgmpany aptltude, fac111tat1Ve parents wha value the unusual .
. edwtational opportunlty the speclal class reptesents and
therefore encourage their chlbdren to do well, and helpful school .
- personnel who do not try to obstruct progress because they fqel
* threaténed “by it. !
. Byalk-¢riteria the course was a resounding suctess. In just
gﬁ; T 30 two-hour supplemental meetings with Dr. McCoart these'able . - o
young men. Yearned ¢ college Falculus I and II splendldly, and » ‘
e . great deal ‘of calchluS\III also.’ o

- L]
N re : - s A
. B
2

e,
“ The author concludes in general that the results of the.fast~mathematics
idstruction imply that the type of class, homogeneity<of student, and equal%;y

of instruction are wvital conslderatlons for learn1ng "In far fewer hours
Ty the students: . .have learned far ‘more tathematics well than t they would have
o in a regular classroom. . ." one or more years later. Finally, the author

suggests that the techniques used in fast-mathematics-'classes may be appli-
cable for other subjects in other schools, ,and that until these classes

- sare instituted the intellectually gifted students-", . .will.for the rmost,

. part continue to get llttle that effectlvely meets the1r real intellectual

' ., needs". * | « : ) ‘ . ' 1

v

-~ . -
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- L] A

Critical Commentary.
There is no doubt that some extremely able youngsters atta1ned ‘high
- 1evels of ,mathematical adhlevement in Algebra I and in Algebra II at.young
' . ages! It is also true- that a significant part of the students did nat.. )
- . iEcomplete the_ program. Whethet. or-not thg same youngsters would have .
. learned more or less under a *different procedure has not been answered
. . in this report. Also the issue of whether thﬁre more effective ways
to attain better results with the ”also able" outs has similarly ° ,
gone unanswered -
o . e )
.- In a sense the report Verifies a tautology: Those who can learn
. ’ under certain chndltlons do so. Now that the author and his collesgues
. have illustrated s tautology, it would be extremely worthwhile to

.t
. .

* ., _vary their procedures im order to try to reach more of the able youngsters
N " they so obviously wish to educate. For example, the results of the .
x ’ Algebra II co-educathnal class were quite ggod. Does this’ not suggest N
. ‘ - f ’ P ‘e
‘ ; 4 »
AN , ,
v - * 17 ' ’
‘ 4 N LY H . v * ¢
&) - O o .
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that teaching siﬁgle-sex groups may not be necessary? And what about the
.pacing? It was not made clear how fast was "fast", Can, the ‘pace be varied
_to obtain Better results for more of the- talented students7 !

.
'

Mith regatd to the supplementary teaching of calgulus, let it be |
noted that 30 two-hour extra ses$Sions is 60 hours of.instruction.
Sixty hours of . instruction is what a coltlege student gets in a lS-week
4=hour course. ' Thus it ts not surprising that these véry able students

did well on a test of two semesters of calculus having ‘¢tudied calculus .

~ ) .

. [ 4
.. In general’the author seeps to be crusadzng for hlS brand- df "faste
math", I would suggest that he consider it as ome approach and examlne
thej§951t1ve effects (as was dohe in this article) and the negative effects.
. For’ example, were there any ill'effects for .those students who could not
ﬁeep up? Before exporting this.procedure to other areas, the author
.should experimentally verify that the ‘features he thinks vitdl actually
‘are, for it may be that the hlghly able will respond to any. stlmulatlng
learnLng env1ronment,_not just thes partlcular one.

"for a time: equlvalent to thre% %%Resters. . ’
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_ SEX DIFPERENCES 1N MATHEMATICAL PRECOCITY: BRIDGING THE GAP. Fox, Lynn H.
. g0 Intellectual Talent: Research and Development. Edited by Daniel P. .
. ikeating. §altiﬂfre, Maryland: Johns Hopkins University Press, 1976, ppl83-214.

i

.. Expanded Abstract and Anglysis Prgpgred Especially for, I.M.E. by Peggy A. , |
'~ House, University of Minnesota. & ) T~
1. . Eurgo§e‘ ‘ b ) . . }
: . s ' <

. LS 2

.Tﬁé investigator hoped to accelerate by one year the mathematics pro- _
. gram-of\kyight seventh-grade -girls by haqug theuLstddy Algebra I for '
three months in a special] summer, clalis- designed to focus on the girls'
social interests. - . 2 < a - - ~

\
1

2. Ratignale N -

. ) It is generally recognized that there are sex differences in,aGerqge
A_____aﬂﬁgthematical aptitude'and achievgpent among adolescents and adults,*

’ - Previous research by the. Study of Mathematically Precocious'Youth‘ZSMPY)
Showed boys to be more successful ,than.girls in actelerating théir mathe-
matics learning through special out-of-school mathematics courses. The -
investigator hypothesized that the girls' 'mor limited success may rest on

' twa factors: first, the SMPY class, taught Yy a male ex-physicist, was
“theoretical whilecthe girls were social by dature and 'did not -like the
o ¥ .'classroom atmosphere or.the required'indépendent study; and, second, the .
_program did not attempt to emphasize the’ relevance of mathematical Study
to the educational and career goals of’;he girls. An underlying assumpgion
bf the present study was that if one is to succeed in a mathematics~-relatéd
field, then at an early age one must récognize the possibility of career
success in that field and must begin to aspire.positively toward devqioping
onej s talents. The special glass was aesiifed to appeal to the girls) .

social interests as a means. of aceelerating their achievement in mathematics.
r . - - ' -

P . -
3 \ - . -t

. 3.  Research Design and Procedure

. ' N . .

. Sevenﬁh-grade girls from Baltimore County, Marylaﬁd, who scored 370 .
or .above on the Schdlastic Aptitude Test-Mathematics (SAT-M) during SMPY's
1973 Talent Search were.invited to participaté in the experimental class.
.~ 'Invitations went to 32 girls selected,on the,above criteria and to two
othersgreferred for other reasons. Twenty-sig,queptéd angenrolled in -
the class; 18 completed the program. For eagh girl who accepted, two i
jcontrol Ss, ope girl and one boy, were selected from among the, remaining -~/ ~
SMPY contestents. Control subjects were matched on mathematical ability
(SAT-M), verbal ability (Scholastic Aptitude Test-Verbal, SAT-V), educational
level of mother, and education and occupation of father. An analysis of
variance .showed ¢he three groups to be significantly different (p < .01)-
on’SAT-M, and Tukey comparisons of the differences between means indicated
that the boys scored higher than girls in both experimental (p < .01) 'and
control (p < .05) groups. However, the decision was made to accept the
boys as the best control group available. The groups were not significantly
different on the other variables. Mothers' educgtion was hypothesized to -
) _ . L . . ;
. / , \ -

*

0 ! -
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be related to the expectations which they‘ﬁold fdr their daughters.* No
rationale was given for the inclusion of. fathers educat1on and occupat1on
as variables. ‘ . - a
- . - ~ e v f
./ Experimental Ss studied Algebra I for'three months during late sprlng
and early summer oﬁ 1973, meeting approx1mately four hours per week. a»
- Control Ss t?pk Algebra I in regular school classes during 1973-94. %No
information is given about the d1$tr1butlon of the control subJects in |
- Baltimore County schools or about the Jnature of either their.Algebra I
classes oy the teachers:of these classes. None of the subjects’ had-.studied
. Algebra I in seventh grade. A pretest ’of Algebra I using the Cooperative ot
: MatRematics (COOP) ‘Test, Form A, showed'no sighificant differences among '
the three groups on knowledge of Algebra 1 Erlor to the exper1mental class.,
. ' - I N
The" experlmental class was taught by three women. No further informa- ST
tion is~given about the teachexs. The class was organlzed around small- ‘
_group and 1nd1v1duallzed instruction and was conducted informally with a
gtress on cooperat1ve rathergmhan compet;tlve activities. Whenever , - ’
v~ possible and appropriate, ' teachers emphaS1zed)ways in which mathemat1cs ' .
could be used to s¢lve $ocial proBlems. No information is provided on* '
the number or frequency~of these talks, on the background of the speakers,
6r or the approach used in addressing the girls. Finaldly, efiforts were
"' .o made-to develop the study habit$ and skills pf the experimental Ss by
" strongly encouraging them to read their mathematics texts, to use the
_test as a resource, and to set’ and meet selfrfmposed deadlines:. How
thése efforts were carr1ed out is not descr1bed ! . .
. v Three questions were addressed in the study. Was an emphas1s on -
social interests effective in recruiting g1rls\to participate in the ~
accelérated programs? To what degree did the girls master Algebra I in
the accelerated program? D1d the progrem actually accelerafe the progress '
of the girls in_ their studies of mathematics in school?

. N o

: . ; ~ S c ‘ ’
. 4.  Findings . . .
¢ . .
. Experimental Ss were compared with g1rls in two .previous mixed-sex

SMPY classes (SMPY-I, SMPY-II) for recruitment and dropout rates. The
acceptance rate of girls invited to the all-girl class was higher than

for girls invited to either SMPY~I opr SMPY-II. WNo indication is give S . ’
f- to the statistical 31gn1f1cance of th difference,, Further, the c;&foia ’
for selectlon differed among the three classes. The dropout ratg wa .

about the same as ¥or SMPY-I and” lower than for SMPY-II. - Again, the .
*  statistical sifnificance of the differences is not reported. The 18 : //__,z”*“
girls who completed the program were reported to be more interested in .
" investigative careers and to have stronger liking for mathématics than
the gight who dropped out, but th report does not specify what instruments
were used to obtain ‘these ratings of attitude and career interest. Neither
does it report the reliability or validity characteristics of the instruments.
Other differences (girls who dropped out tended to come from homes where
one or both parents were college graduates) ‘are reported but not interpreted.
The 18 who cogpleted the program were tested in July 1973 using Form A
. of an Algebra I te{t. The reference to the Algebra I test is not explicit,

.\. ‘. ' . . ‘ . ‘.‘

o, ~ | . e
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o but it appeanB to refer to the COOP test used earlier as a pFetest. The |
\ ' . mean score of 30.6 was at the 89th percentlie of national ninth- -grade " . ': oy
rL e .norms. Experimental and control subjects were retested in January 1974 o ..
) \\ " .' using the COOP Algebra I, Férm 8. Scores ffom 23 matched triads were i
) analyzed ufing an-analysls'of covariance, with premeasures of SAT-V,- .. = ° '-{

" SAT-M,. and/ algebra achlevement (COOP’ Algebra I, “Forn A) as dovarrates. , . ,
. The difference in performance: among the three groups on the tests of
‘ ,algebra knowledge was significant (p < .001); TuKey comparisons of the - a
K _: diffdrences between means showed the experlm%gtal Ss to be significantly 3
fﬁ\\\ "highef (p < .003) than either control group. ™ The control groups’were Jpot )
- significantly different. .These comparisons treated the entire exper1menta1
. group (N =.23) without distinction between those who completed and._those . -
,Who did not complete the program, At the time of’ testing it January, \ YT
- : tontrol gubjects were enrolled in regular Algebra~I classes in their .
‘~.respective sehools; experimental Ss who had completed the program were
enrolYed in Algebra II or were: repeating.Algebrd I. The mathemat;cs program )

of experimental Ss who &ropped ‘the. course is not reported. P B
s : . A
Eleven girls completed Algebra i1 durlng the year following the N '
) . experimental course, nine of - them receivin grades of Avor B. Reasons why
+ ' others did not complete Algebra II aré complex and prlmarily related to %

difficulties with admlnlstrators, teachers, and £ounselors in ‘the home . - L
schools. A sesaqd factor may- have beéen that the criterlon for, success‘;n

" Algebra I (65th percent11e on | nth-grade natlonal norms) was not hlgh
enough A ) R . ) R Y
. . . G e >

Vo

= , 5. _Interpretation- : - ) L ’//,\ ) .
N . . . - .
It is possible to motivate mathematlcally talented g1rls to attend 2\
special acceletated program when social aspects of the program are emphasized.
. _—*t is also. possible to teach them Algebra I in less time than the typical
. - school year. It'is still difficult, however, to accelerate their progress ,
in sthoots Further, the 1mpact of acce1erated programs appears less .-
successful for brlght g1rls.than for br1ght boys. . .
) . < . : ' h . -
Research is needed to 1nvest1gate the impact of 1earner style and - <
interests on achievement when aptitude .is relatively constant. Research f
N \also is needg@d to lgvestigate the nature and causes of sex differentes in .
mathematical ahllity, particularly at higher levels of achievement. Comparisons
should be madé* befween acceletated programs and programs which supplement tradi-
tional classes with career education components and befween sex-segregated

classes..and interest- (but not sex) segregated classes., ‘ ’ -
. ) | Critical Commentary -3

P |

. - . < B s . ~
The investigation calls attention to two ateas of significance in . i
mathematics education: |the needs to develop the mathematical abilities ‘”\\
-+ of the¥%ifted and to encourage girls to pursue mathematics, Efforts to
find viable alternatives for the education of glfted glrls need to be
encouraged -and supported. : -



»u. - 4
2 ) B}
N »

While it raises some 1mportant questions in these areas, 'the stﬁdy .
as reported here cannot be considered an experiment., Questions must be -
raiged about the investigator's attempt’s to compare nonequivalent groups. ”

® " Most qﬁewtionable is the attempt to compare experimental and g@ntrol
~ groups on Algebra I achievemenf at a time (January) whed control subJects. o
would have been in the middle of their Algebra I coufses while fost . ‘
experimental subjects had completed Algebra I and an additional half-year
.of study at or beyond that- level . . N
) . N .- ' o o v
’ There aretfurther difficulties in interpreting the Yesults and con- ) .
, clusions because teeded information is not reported. Other questions .
. arise from design econsiderations: - two girls were included in thegsample ¢
for reasons, other than the stated selecg&on criteria; it appears that the*
-~ same instrument-was used as b, h)pretest and posttest to measure Algebra I ~
achievement; retest scores of Algebra I were analyzed for experimegtal
" e Ss Without differentiating between é&ose who completed the program and
. those who dropped; some subjects wer® allowed to take the January test "
- . at different times and under different test conditions. . -

3

PR

-

, Variables are suggested, but their relationship to the study is not .
clear. Experiénces of girls in the SMPY classes were cited to suggest ° - ’ )
the need to focus_on the social interests of girls, but other factors ‘
L. (teacher male, teacher an ex-physicist; course theoretical, indepetfdent

study reqUired et cetera) are not systematically controlled Variables
O " introduced into the experimental program (female teachers, more than ope
tedacher, outside speakers, informal class organizaxion, attention to study
r-*i skills, et cetera) are not measured or evaluaited for their effect on K "
. ;achievement or acceleration.. It also.appears that no attempt was made to
L \<eontrol these variables for subjects in the control\groups:

-~ v = \»" ~

0
.

- e

Z - The study does provide avidence that, under certain cgpditions, talented

. n girls can learn algebra in" a brief petriod,of time., It is hopeﬁ“fﬁat future .- ‘
e studies*ill be designed: to identify and investigate those conditions which e

" contribute significantly to thdt success.- However, this reviewer would .

T find it impossible to replicate the~study as reported here: ] because of L - f
the many unknowns indjicated. above. * . . v )

Al t -

© Two additional questions, must be raised: first, the study seems to N
L, assume that acceleration in mathematics is the most desirable outcome "ﬂ‘
“> © for mathematically gifted girls. “This aspumptiOn isqppen to challenge. . . .
v . Second the study rests on the assumption‘that the key in motivating thEa‘ '“1 ‘
girls” to succeed and accelerate in ‘mathemattcs is through empliasis gn
. their caregr, interests. H0wever, it is|not at all clear that seventh-
T grade students aré highly,motivated by career godls. To ask the ,subject \\\ ’
which of several-careers she .or he would prefer! can suggest career . . )
- preferencés; ¥t does not necessarily follow that the'subject is conscious SR
A ofor motivated by thos} preferences. This assumption needs~4mvestigation.

o . ¢, - g e Y c., ’ 2t @ )
- - -*~R\i¢§§iflcﬁpt contribution which the study makes is to,call attention ’
- . * to the problems encountered when the investigator sought to make, provisions 3
‘- - for the advanced placement of, the exp rimental S$. ,The ,negative attitudes: ) T,
of teachers, counselors, and principa giaré extremely drscqncerting an¥ :

. ‘they‘serve to emphasize the urgent need not only for hmre fesearch but- '

. o . s e N . ’ N , ‘ N ' v ‘ ) B .
- Ot - ) 7 ] . n— \ S, ] . /
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' also for major changes in the attitudes oY educators toward the glfted
and in Jtheir priorltles for meeting the educational needs of this portion
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B EDUCATORS' STEREOTYPES OF MATS%QATICALLY GIFTED BOYS Haier, Richard J.s o
Solano, Cecilia H,* In Inteﬁlectual Talent: Research and Development. |
. Edited by Daniel P. Keatlngh\ Baltlmore, Maryland: Johns Hopkins University <
Press, 1976, pp215§222~\ ™ -
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“ o ExpandedrAbstractﬁand Analysfs‘Prepar d
S Thomas R. Post, University of Minneso

s
{

i . - ‘ . .
pecially for I.M.E. by -

LN

¢ . v 1. Purgose . ' T N .

1

Prev1ous experiences of the SMPY*(Study of Mathematically Precocious Youth,
. originated in 1971 at Johns Hopkins University under the direction of Julian C.-
’ Stanley) indicate that a negatlve stereotype of the gifted child exists in
academic tircles. This survey explores the prevalence and content of stereo~
types of gifted male students in two groups of educators, one unfamlllar

with a specific:group Sf* gifted students, the othér personally familiar

. with these mathematically precocious youth. Identiflcatlon of the nature » 3 .
’ . and extent of this stereotype is:the primary focus of this paper.

~ »

\

-~

“ , ’ -7 <

, r . 0
2. Rationale . ' ' .

“ '§

, The suctess .and continuatlon of programs designed for exceptionally
gifted students is dependent to.3 large extent on the apfroval and coopera-
tion of principals, teachers, guidance counselors, and other school officials.
o Resistance to implementatiqn of sp€c1a11zed programs for the gifted is some-
i times substantiated on grounds of lack of: money, difficulties with bureaucratic
channels, schedyling problems, and existence,of adequate ,programs for enrich-
- ment. Although these factors undoubtedly contribute to such reluctance, it
'\"elso appears_ that ‘dn undertone of negat1v1sm pervades some thinking. about
3 gifted stud,ents.~ The attitudes or s eotypes that educators hold toward
. gifted students are cr1t1cally 1mpoff9rt’ Unfounded negative stereotypes . .
.can needlessly 1mpede efforts made on behalf of such students. Although
it has, been shown repeatedly that negative stereotypes of the gifted have
little emplrlcal basis, there exists some evidence that such negatlvg .o ®

. ' stereotypes continue to ex1st. A 7 y

o r .
- e - . ¢

- v -
.

T 3.« Research.Desigﬂ and Proceéuré - ] .'vf .
~ r'd . ‘ R A ] . ,

", Two hudbred pr1nc1pals, teachers, and guidance counselors from.50
pub11c junior high schools in Pennsylvanla Wwere selected to represent a
population of educators having no prior contact with the Study af N 4
.Mathematically Precocious Youth (SMPY). An attempt was made to select
schools from- those counties in Pennsylvania whose dembgraphic characteristics
_ were similar to the count1es in Maryland in which SMPY high scorets dttend
- , school. Pr1nc1pals of selected sehools were asked to digseminate survey o
+  ‘'materials to-one male and one female mathematics teacher, ofé guidance &
ﬁ%w counselor, and hlm- or herself. '« . G

- . . . -, .

-

Each oﬁ the four educators. in ‘each school received a form contairmi g -

[

: £ 7 case descrrptions‘whlch briefly described four "real" boys identified b ]
’ ) . 3 . 5 . .
A . - . . . . ;.:.‘ '. ’ X - - PN . ,

\K\ " \
> .
L A
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the .SMPY ab mathematically glfted Each form contained descniptlons of .
- three gifted and one exceptlonally glfted student. These de%crlptlons >
were neutrally worded-and inclided .test scores, colege courses taken, and

‘grades received. Nine such descr1ptions of gifted Ptudents were” prepared. ‘; :

ﬁhgee additional boys who were described &s exceptionally gifted were”
also ‘written up." ' The tWelve descriptions were randomly assiéned te: one
of three forms. Forms were subsequently sent to a rand¢m1y selected third
“of the schools contacted a10:z>wi%h an attitude measure consisting of

e

150 personality- releyant adjeckives, both positive (i.e., active, adaptable,...
- wise) and negatlve (i.&., affécted, aloof,...whiny) in mature. Survey = _«
participants were “instructed to rgad the case descriptiofis- and then check
those adjectives which he or she théught applied to the group of gifted
boys. "The Pennsylvania sample therefore represented a population of .
educators who described mathematically highly talented boys on the basis .
" of 11tt1e or no direct experlence with such students." ™~ .. .

) 4

These da&a were compared to data from a gample of teaéhers, guldance ,
counselors, and principals of 46 SMPY high scorers.- This greup ig ref rfed

+'to as the Matylantl educators.. .The same checklist wgs completed but with
. reference,to‘Zthe spec1f1c student of his/her acquaintance."

Scores from-both groups were standardized and individuals were -
subsequently glassified -as holding & positive or-negative stereotype toward
gifted students; pos1t1ve if the standard score on the fauorable_sea%e
exceeded the, score on the unfavorable scale and negative if the reverse
were true. . v - 7

.9 - .
s L
! A% ‘

e e

. v /”

4.  Findéngs® " ) \\j/ Pote
The frequency of negatlve steré%types was- found to higher among

Pennsylvania educators than Maryland educators. Negative stereotypes are-

" more commdn’with educators unfamiliar w¥th such stud han with those
hawihg h&d persqnal ‘experience with gifted boys. |, Flfty-two percent of thé
Peprisylvania educators surveyed he1d negative stereotypes of mathematically,
gifjted boys. The same was true for 327% of the Maryland educators.

$

The percentages of negative stereotype educators checking each of the .
150 adjectives were calculated. Higher percentages of endorsement on -
favoxable as éompaned te unfavorable adJectives was observed. The authors
concluded that there ekists more agreement on the favorable attributes of
\gifted studepts ‘than onthe unfaverable attrlbutes. Even educators holding
negatlve attltudes endorse many 'favorable adgectiVes. This was true in s
a11 groups. L ) n . / , . . .

The Pennsylvania educators (those/not persona11y famlliar with spec1f1c
" - SMPY students) have hxgher percéntagey of endorsement on bath favorable and

unfavorable adjectives when contrastéd to their Maryland counterparts.
0 .

.

f

. . . / »
‘ A large degree of .consistency yith ‘respect - to .the endorsement of
specific adJectfyes wag observed. ;The ndst popu1ar favqrable adjectives
were: alert (96%), ingelligent (95%), %apable 94%) , and ambitious (89%)
the most frequentiy checked unfavorable descriptors were: op1nionatedi(44%),
argumentatiyve (434), impatient (38%), and egotistical (36%) .

- - /

~

»

.

]

o




5.7 Interpretations - . 'l Lot .
L ‘ * . ‘ - . .
- . Although many educators held negative stereotypes, these' are neither
- extremely hostile nor derogatory and may have séme basis in fact., Since
familiarity appears to mitigate-negative opinions, the negative, stereptypes
. " are 1iké1y to be. troublesome but temporary obstacles in facilitefjng s *

%

the education of gifted boys. ¢ ; S N
,{‘ N No suggestions for further research were madé.” < " .
AN LY ~ ‘ ) \\\ . -
—Criticél Commentary

@«
- - It is difficult for this reviewer fo Teact 1n1tlally to the findings
. Of this survey because of a number of. procedural and design questions .

- s which cast, some doubt as to the” va11d1ty of the f1nd1ngs. The question of

/ ~ ., Vva ty of "the direct comparison of Pennsylvania and Maryland teachers ,
> needs er con31derat10n. * , - ‘ ¢ t

. /‘i’ Why-did the authors choose to identify populations of educators i
ol two d1fferent states? Such. geographically &ivetsz populdtions might vg§y
»*  well have.large-scale, "a priori” attitudinal differences. ingrainéd parhaps. ,
due to egion, educational climate, or a number of other uncontrollable or .
unidentified variables. Such differences might invalidate comparisons, ) 'S
- N ' even though an attempt was made by the authors to match counties on the -
, . basis of demographlc'variables. Would it not have beén better for ¢ompari-
son .purposes to select subjects from the same geographic location, ideally
at the school level? Given.'such discrepancies as might exist in the
. Pennsylvania and Marylafd populations, it would have beén desirable to
establish that Ss in both groups were ih fact comparable in their professional
perspectives except for the fact that one group had prior exten31ve experience

.

L] -

B 4 with mathematically gifted boys. This was not done. . .
- “Peansylvania and Maryl‘hd educators were given different directions - '
prior to responding to the adjective checklist (ACL). The Pennsylvania ()
_ group was asked to "cneqk those adjectives on the ACL which®he thought s;) .
‘ . applied to the group of gifted boys" described by the four case summari ’ ’
These four summaries varied in length from two to six sentences, obviously ®
an extremely small data-base from which to' formulgte a glgbalized opinion .
s ' of mathematically g1fted=ﬂ6§§{’ The Maryland groUp, on the othet. hand, : .

was asked to gheck 'those adjectives that were descriﬁtive of the spec1f1c
) p 'student of his or her acquaintance.” The-validity of observed differences
- is suspect given the d1fferentia1 st1mu1us cond1t10ns at the time of
1" *
testin . '

- . )
. Vot The authors further agsume that "the Pennsylvania sample represented v
. a population of educators who described mathematically highly telanted
boys on the basis of little or né direct experience with'such students." fJ
- The authors provided mo evidence that this assumption had been further s
) . substantiated Is it reasonable to’assume that mathematically gifted boy$§ :
exist only ‘in Maryland° . - ' : :
. The.ACL scores were standardized, by converting obtained‘raw scores " e
4 hsing adult normative data in the manual.” It is not clear to this

. P . R ) N \e
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Aruitoxt provided by Eic:

Y v . .
reviewer how such_normatlve data could have been developed and/or could
- .beé useful unless the specific prompt used,.i.e., mathematlcally gifted boys,
is identified with the specific norms,. T such was the case, it was not e
explicitly.stated. - - .

L

X . . ! . C% .
The manner used to identify- positive and ‘negative stereotypes seemed
to lack precision: In reallty the dlfference between being classified as

having a positive or negative,stereotyp could have been the 'diEference . &«

between' the S chegking-of not checking a single adjective. Such classifi- -
cation is thereEOre p6tent1a11y spurious. An alternative would have been .
to estab¥tsh some percentage dlfferentlal betweén the number of favorable
and unfavorable. responses as a. .prerg ulsr?e for cldssification. Such a
progcedure would undpubtedly resulg'ln a’ number of midrzange 1nd1v1duals who
would not be elassifiahle in either the pogitive or negdtive category, but
the remaining persons would have expressedjﬁﬁear-cut attitudes toward

.the population im' question. Such a proceduré would serve to reduce the.
number of classifiqat%pn errors.

‘.

) rd

-

The actual results obta1ned in .this survey are.qu1te;dlsconcert1ng

‘to this reviewer if it is assumed for the moment that the issues addressed -

above have not, in any w#y had an influence on the validity of.the data.
For examplé, it would be appalling if in reality 527 of educators 'who have
not had direct contact, and 32% of educators who have had direct oontact

.with gifted youth, “have Rredom1nant1y negative attitudes toward them.

" Such a f1nd1ng¢v1£gvalaqb wolld indeed have tremendous implications for

the educatf”n aid ‘re-educatiop of school spersonnel. Glearly, as the

authors 1ndlcate, the attitudes of educators toward a specific student . -
populatign will play a cyucial role in the effectiveness of programs

designed for that populat1on If educators do in fact hold large-scale
negative attitudes toward the " gifted, as this study implies, a more precise
understanding of those adttitudes would provide a knowledge or conteptual

. N base from which subseqpent 1nvest1gat10ns mlght be launched. More research

1§ needed , ' ' LTel
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- ‘ CAREER-RELATED INTERESTS OF ADOLESCENT BOXS AND GIﬁLS~/ Fox, Lynn Hos n ©
' . Pasternak Sara R.; and Peiser, Nancy L. In Intellectual Talent:?
Research and Devélopment. Edited by Daniel P.. .- Keating, - Baltimore, .
Mﬁryland: Johfis Hopkins University Press, l976¢:pp242-26l. ' V)

Expanded Abstract and Anaiysis Prepared Especially for I. M.E, by John C,
Peterson, The Ohio State Univers1ty. .

%

- N ‘lo “P S : ’ ‘ !

. . urpose | ‘ . L A . .
To obtain mote information concerning the ihterests and career choices

. of seventh-grad ‘boys and girls of h%gh ability who were matched on mathe— N

o, matical aptitudeg, -verbal aptitudes, amq sociometric level. *

~

t 2. " Ratjonale R ) .,

B Cognitiye ability and personal.interests and values are important
psychologicalsfactors.  Previous research by one of the authors indicated
a relatjionship between extremely high cognitive ability, values, scientific v
interests, and carger t¢hoices of young adolescents, Results of other
\ , studies indicated a relationship between masculine intérests, sc1ent1f1c

career choices, and achievement in mathematics. Another study has shown
that highly precocious boys (scores of 640 or higher on the SAT-M) showed
. a greatst 1ntere§t (as measured by the Allport-Vernon—Llndzey Study of

_, Values) in investigative careers and theoretical valués than less preco- .

cious boys or gfrls. ) . .

)

- )

~

‘3, Research.ﬁesign and+ Procedure ‘ : . ' -
** Three matched groups of .equal size (n = 26) and cognitive ability
were formed: One eXperimental group of girls, one control group of girls,
e’ and ‘one control group of boys. All students were gifted sevénth graders
in the upper twe percent of their grade level on the Iowa Test of Basic
Skills, ) B - il : : b

- © The two matched contrg! groups&were used for the first part of ‘this
. ) %" gtudy. The career interests of ghese “26 boys and 26 girls were compared
PR . ,With each other and with those=of 75 ninth-grade boys and 75 nlnth-grade
girls from twq Junlor’high schools and for whom sufmary data were’ alreadyé
available, Interests were measured using the Strong:-Campbell Vocational
Interest -Inventory (SCII) The ninth graders are referred to as the average

e adolescents and the seventh graders the gifted adolescents.

- Scores from the SCII arereported in -three ways. Part Two, the Basitc,

N Interest Scales; which show the consistency of onel!s interests in 23

specific areas, were the main crlterla used in this study. These 23 scales = ~-

2 are grouped into six General 0ccupational Themesst Realistic, Investigative,, »

( " Artistic, Social, Enterprising, ind ngvehtional. A score above 50 on any

S . of the 23 scales indicates abovefaverage interest for thaf particular N
theme, - An individual's ‘interests are well. diffe entiat€d if he or sh :

3 earns high scores in, numerous unrelated areas. Such differential pro ile!’
are not uncommon among adolescents. ’ ' - i

-~

-

-




*occupations on a seven—p01nt sbale'of 16 adjective pairs i
a semantic ‘differeptial, called % "See Myself écale.ﬂ \The ejght occupations

!g 4. ' . . \ ] .
7 . The girls in ‘the glfted groups scored above a mean pf 50 for 17 of ‘
- . the 23 jinterest scales; the boys in the gifted grOup scofred above 50 for
‘. nine of the 1nterest scales. The glrls scored above 5@ Jon every scale’ -

manage entﬁ The boys scored above 50 on all the Realiptic scales except
nature and all the Investlgatlve scales except medical serv1ce. The bo¥s :
score

-sex difference was significant (p < .05), wete the|differences of fat-
~ ing pn the interest scales (p < .00l) and“the interacfion of sex and
interest scales (p < .001); . r . >

scales: . domestic
,Writing, nature, '~

.01), andigedical . ’
.gher than’ the girls

» P

y-higher than the boys on the following interes
arts, art, social service, music/dramatics, "teachin
office practice (p < .005), religious-activity (p <
ice (p < .05). The boys scored significantly
mechanical activities-and science (p < .005).

cales, especially the seientific and_artistic onds. The average ninth-
grgde girls scored above 50 on only nine of the 2§ interest scales as , oL
compared with 17 for the glfted seventh-grade girls. The nlnth—grade

". . - the giftéd seventh-<grade boys. The'ninth-grade girls scored hlgher than o~
the ninth-grade boys on the folowing scales: stic arts, offige ’ '
“practice, social service, art, medical servilce, /mugic/dramatics, and’ .

~ nature. The boys scored higher on the folloXj cales: mechanical ' .

‘ activities, adventure, mllitary acEiVitles, an/ science. . .

' " ALl three ‘groups of seventh graders were esed in the second part of . -

- the study. For the semantic dlfferential, three grcups were used--two . -

groups of girls and»one group of boys.. & mean score of 64 indicates;a

- neutral position with respect to that career; a score above 64 is con~ ! |

-sidered positive. Group II girls rated all eight of the occupations .
above 64. Group I girls rated all occupations .except nurse abovef64 v

The boys rated all occupations excépt nurse, homemaker, and professor of ‘

English -above 64, * In an ANOVA of ratings of the . eight caree«s by the O

o f
< . s . 1
. . E




. . -
threé groups, the caréers were rated significantly different (p § .001),
. there were sjignificant differences between 'the groups (p < .05), and the . R
interattion of groups and careers was also significant (p < 001) .

: T Tukey tests of ,multiple mean comparisons were used to determine whicH"
' . tcareers were rated 31gn1f1cantly different by the_three groups. For the
male careers, boys werg significantly higher than girls on three of the ', N
- eight’comparisons. On the female careers, boys were slgnlflcantly lower
than the g1rls on seven of the e1ght comparisons. i ‘
- Tukey tests of meins with groups,across careers were compmted in
order to compare; the ratings of each of the four male tareers with each
* of the four female careers. Boys rated every male’ career significantly -
\ higher than’ every female career, except elementary-school teacher. .Group
; I girls did not rate any male career significantly lower than any female .
career and did rate mathematician significantly higher than nurse. Group
IT girls rated professor of science significantly lower than elementary- B
school tedcher and hdmemaker, and rated computer programmer significantly .
lower than every occupation (male or ffemale) ekcept professor of science.

L] i . .
. N -

*5. Interpretations

.

Intellectual ability an c1entif1c career intei sts appedr to be
highly related Gifted girls and boys have stronger, interests in mathe-~
" matics, sc1ence medical scierce, writing, and publlc speaking than do
soméwhat polder students of more average ability. This>result would seem
consistent with the fact that gifted students can more reallstlcally * 7
. aspire to academlc careers. L ’ ;‘
- : The gifted g1rls are somewhat more like: g1fted boys than . average
- .0 girls with respect to interests that are fairly predictive of adult career
. ) choices. Although gifted g1rls do differ from average girls with respect
to investlgatlve interests, the gifted girls had somewhat less irterest
in these areas than gifted-boys. What appears tb be true is that, gifted
- girls make fewer clear distinctions between pyéfferences for male and
female career interest areas than gifted boys and appear more drawn to
————ma%e—iﬂtefest—areas—ﬂnnrjﬁnﬂs—of—average abi¥tty. These data suggest
, . that high cognitive ability leads to more conflict for gifted.girls than '
R _ gifted boys or average girls with respect ‘to future career choices:.

-~ . ~ A N

- . : . Critical Commentary . . a

- ~ > . - * .
* « ¢ -

" o This study has the potentlal to serve as an impetus for several other '
. studies. How do the career interests of gifted students‘dégge;affom the . i
- ' interests of non-gifted students who are the same age ordii’the same 3
. grade? . How do students' (gifted and non-gifted) interests change as they ° )
pr fess through .s¢hool (e.g., what changes occur between seventh grade 3
and ninth grade?)? Are these changes the same for males and females? How
'indicative are the career interests of students at various grades of their - .

LN

. occupation at age 25? age 307 : )_
. “This study compared the career interegts of gifted seventh graders s ‘
. with the career interests, ‘of average ninth graders. Thus, students .
‘ ‘ . -~~~ S - — ’- -
- Q " ) // i . . 3 U & - .




’T y .——A—?}—_‘— ~ S - o s -
. . "{ / o~ ) . , ' - . v - .
v :eé\ I . , b . i’f‘
difYezed not only in cognitiVe abillty but*in age., What reSults were due .
to the differences in cognitive abilities? « in ages? TheSe quéstions .
should have been addressed. Why did the researchers use average ninth .

graders rather than average $eventh graders’ ) ' .
. Perhaps thd most 1mportant concern df‘the abstractor is in the > R
selection of the Strong-Campbell V0cat10nal Interest Inventory (SCII)‘ . *
r‘«‘«“Ihis instrument was, apparently, still in _the developmental stage at the,
. time of this study. A‘current catalog indicates that the ifstrument is .,
’ for grade 11 and _up. Did the researchers have any data on the reliabillty « o
and validity of the instrument? Why did they select an instrument that.
is not recommended for students below grade 11?7 , - - .
- ) ~
- The SCII was developed by combining the Strong Vocational Interegt
Blank (SVIB) for Men and the SVIB for WOmeni Development of SCII was
prompted by a great deal of concern about the possible sex-bias of the .
SVIB. No data were available to the abstractor to indicate if the SCII -
is a sex-fair instrument. This would seem to have been a prime cons(der—
ation of this .study. Since the 'instrument, was still under development, -
the experimenters shofild have addressed this- issue. '

L4

. ~

More studies need to be conducted into the vocatidnal interests of
adolescents, . Hopefully, any future studies will take into consideration
these questlons and comments.
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“CREATIVE POTENTIAL OF MATHEMATICALLY PRECOCIOUS BOYS. Keating, Daniel P.
In Intellectual Talepnt: Research and -Development. Edit®d by Daniel P,
- Keating. Baltimore, Maryland:. Johns Hopkins University Press, 1976,

S

‘e

pp262-272. | = : : o A \_ _
. ) . £
Expanded Abstract and Analysis Prepared Especially for I.M. E.-by Otto C. ’
. Bassler, George Peabody College. .. ] 1 p
oy . v. ! . ) . o
1. Purpose o . . . ' .
y __P__ s i / /
k\, To investigate ‘potential creativity, values, and vocational preferences é’
of youths with great mathematical ab111ty :
N . * ¢ . ’ = _~l¢ “ A ] )
2. Rationale . ’ . nv
- ' . & . 7 . - N \
This investigation is a part of the Study of Mathematically Precocious

Youth (SMPY) which has been pr1mar11y concerned with identifying students.
who possess a high 1eve} of mathematical reasoning ability and ‘then he1p1ng
these students to further this abjility. Identification of such students ~ ‘
. presented the opportunity to $tudy variables such as creativity, values,
*% and volational preferences within fhis group. These variables may become .
) meaningful and potential 1nd1cato s of the futuré productivity and creativity

. - of academically talented mathematics students.
~

»~ ¢ 1

. 3. Research Design and ?rocedure

-

The SubJects were 72 junior high school boys who were the top scorers
. .in two mdthematics competitions held one year apart: These boys all had
demonstrated .high ability and achievement on tests designed for high scthI
seniors. /. -

\

> . . The students were administered a battery of paper-and-pencil mea?ares/
’ at several testing sessions. Flfty -seven subjects took all mea¢ures and
this group was used as the base group. When boys not in the base group
were compared to those in the base group, there were no s1gn1f1cant c
differences on the scores that the, two groups attained. :

-

@«

/ .

v The instruments administered were: ., s '
< z .

: - b

- - . a. Study of Values.n It assesses values denoted as theoretical,
. ) political, economic, aesthetic, and religious, The "classic" value
i - gtruecture .of the creative sc1ent1st is hrgh ‘theoretical,--high aesthet1c,
and low religious. « o t .

.
. Kl “ . . RN

, v b, Blographical Inventory-Creatiyity - It is a self-report of past
behavior and ,selferatings that yield%-sdores on "art and writing" and

~\\\\\\\\-‘ "matheqatfcs and science."- ’
. \ L)

c. BarronfMelsh ‘Art Scale - It assesses preference for certain figures
and may discriminate between creative and less creativé\mathematiclan&

-

~

I




d. }ﬁe California Psychological Inventory - It*is ysed to predlct 4

% .
d * s - \ .

creativity
to . b . . .
e. Strong-Campbell Interest Imventory = It assesses vocational )
interests. : . . g ~ .

- -
- .

’ f. Vocational Preferente Inventory - It assesses vocational preférence.
v L4 -

\ ) ' g.- Raven's Advanced Progressive Matrices - It is an 1Q instrument
. " that measures nod-verbal reasoning ability. - J .
v o ) ) N . Y ) . . .
. . . ’ / ‘ v
. S . ‘ S . . i . “ .t
- . 4.  Findings .. K . ¢ .
- ' a. Study of Values:  The theoretical value was rated highest or -

second highest by 77% of the subjects; only 8% rated aesthetic as highest
or “second hlghest, and 43/ rated religious last. - “

. hd N

. b.- Biographical Inventory-Creat1v1ty In comparlson w1th the college
norm group, the mathematically-precocious boys had & mean score(equ1va1ent
' to the 58th percentile on the arts and writing scale and to the 68th | ' .
" “percentile on the mathematics and sciences scale. - - 7
‘ c. Barron-Welsh Art Scale: The mean score of subjects in this
, study was 17.9, which when compared to a non-artist group (mean af 15.06)
was non-significant, - .
v d, (The ﬁallfornla Psychological Inventory: Using a” previously
Zveloped gegression equation for the scales of this test, the subjec
as a group appear to be less creative than a group of randomly-selected ,
eighth ‘graders as well as a high school morm group.. ) -
e. Strong-Campbell Interest Inventory and the Vocational Preference ,
Inventory: The subjects most freqdently selected occupations in the
" investigatory category as their first (61%) or second (24%) choice on one
scale. On the other scale, 93% chose investigative occupations as theiy 4
. first or second choice. "Mdst occupations in this category are sc1ence- o .
oriented and require advanced educational degrees. L

v

’ -~ L. * .
. . f. The-Advanced Progressive Matrices: The mean score of subjects
¢ in the study (29.51) is above the 95th percentile of-adult nqrmégi,

! . L} k.
‘To determine the potential creativity of an individual sELdenE%%his

score on each measure was compared to a criteriop specified to be the A 0:
¢ mean score of the group plus one standard deviation. This criterion was N
s established within the group of precocious boys as well as for the ndrm <
group of each test. Within-group. comparisons indicated that 56% of the .
- subJects were above crlterlon on one Or more measures; 26% on two or more . ‘
, °  measures; 7% on threg or moére measures; and 2% on four measures. Norm
N group.coTparlsons were 967 above criterion one or more measure€s; 77% on {
two or more measures; 32% on three or more measures; 10% on four or moreg
| . measures; and 2% on f}ve measures, . )
[ . S ot .
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5. interpretatioﬂs r <

¢ " - N ’

From .the group averages’ fgr the various instrumegts, it is not clear

if the group of mathematically talented boys can be’ characterized as
‘creative or not. In general, the group as a whole does.not stand out

from the norm groups on any measure except the Raven Advanced Progressive ,

. Matrices test where it markedly exceeds the norm group. The group possesses
LJ a strong theoretical-investigative orientation but a "low aesthetlc oriénta-
+" tion; these are fifxed results with respect to creativity.

» -

‘

Sjnce almost’ one-third of the s;udents tested were substantially above,
. the mean of the. norm group- on threes or more measures, it was concluded
that these individual students had high creative potential,  Further it
was hypothesized that-.some students who do not appear to be part1cu1ar1y

. creative at this time may in the future come up to the criteria used in
) this investigation. This seems plausible sincge most of the instruments ¢
; Were normed on much older subjects.’ ot -
. L - 2

Explanationseadvanced for the lack of agreement of creat1v1ty-
related measures in this group were: . ) ’

a. One or move of tlie measures may not bear‘®any deep relationship
to creativity.

s

b. There is a restriction in range within this-group and this may
provide too little variation on measures that are even s11ght1y correlated

-

with creat1v1ty. . . S

e

- . . . »
-

3 c.., It may be that each of the measures does bear dome relatlonshlp
to creativity and that each of -them is, measuring a different aspect of
creative potential. For an 1nd1v1dua1\to be creat1ve, it may/be necessary

) . to possess all or nearly all of these traits.

& + ‘_ ‘ . ‘ o -

/—Qﬂriticai Commentary. . BN

~ \ , P ' . N
i, "This study was exploratory Ln nature and was designed to descrlbe
the attrlbutes of a very select .group of boys on factors thought to be

- related to creativity. As such it added.to our knowledge of the character=~
) 1stics of academically talented Junlor'Q;igh school boys. Comparisons

r

between the’studied population and the Xroups for which the tests were
-~ . normed were casual rather tham statistic&l.. This is as it should be
. since the instruments Weére generally designed for dlfferent age groups
‘ - and different types of individuals. ; . i . ‘ .
'The questions of what creat1v1ty is and how can it be measured were
1eft open in this, study. In fact, the author points out that the measures
used here, are ipdirect measureg of creativity and are not presumed to be
in thémselves measures of the construct. Thus the va11dity of this -

approach can only be determined by a 1ongrtudina1 study whlcp the author

says is planped. g .
, ‘ | =
) , Investigations of.thig type are needed to provide better information
. about the capaoilitiesaofgfrecocious matheﬁatics‘studenss, to further our.
’ . . ‘ " : \ .
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understandlng of éonst ucts such as creativity, and to seek relations between

constructs such as ability and creativity. Only aft!f exploratory studids

‘1ike* this will we be able to construct valid instruments and to facllitate

the 1earning of precocious youth ’ o, - q
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-+ '¥® . > THE VALUES OF GIFTED YOUTH.* Fox, Lyrn H. In Intellectual Talent:-

o Regearch and Development. Edited by Daniel P. Keating.' Ba%, .
<y "<, . Maryland:. Johns Hopking University Press, 1976, pp273-284. % .

. . . . . R ., - ~ A . P .

> Expanded Abstract and Analysis Prepared ‘Espec'i'ally for I.M.E. by Lewis R, _ "
t {xikén,- University of 'Califwornia at Los Angeles. < ~ . '
. e RN . . ) .« Lo . . t .
. . i v ) . - . -
D .1, Purpose R . < c . . el
. . — . » ) va‘ ;‘ N ' ‘ \\ N - ' ‘ Voo

S The study was- undertaken to learn something about’ the'values ,and

3 " " 1interests® of individuals counséled in the .Study of Mathematical}y Preco-.
- " . clous Youth.. Such information would hopefully assist in deéciding what -

\ methods of f}fl‘itation—-‘-college courses, advanced work:ip high school. *.

b

IS

“

“

mathematics, f@pecial fast-paced mathemattcs coufses, or rapid-pacéd inde- .o
perident study#ln. mathematics--would be best for a given student. )

. $ . - : ’ T

2+ Rationdle ’ - e ) e Q-‘“}#

. L The inuesti.gati%,was a part of. the Study of Mathematically Precocious

. Youth conducted by Julian Stan]..ey’, Daniel Keatfngfy and their colleagues at )
. * the-Johns Hopkins University. It was one odeseveral sub-studies focusing o
- on*the relationships of “affective variables to mathematical ability. -One

R ..prediction from previous research was that scores on the theoretical scale .

. Qf the ‘Study of Values (SV) would. be positively related to mathematical
¢ ability. ", ) ., - ¢ s .7 T

. v ®
5 [y . ’ N . i - . . . 9,
3 [ .
. \ . £ [ 23 . - . N ¢ .
PPN (VA % L ol 4
.
R

3¢ Reseafch Design’ and Procedure S B S e . ¥ o

. - ; -

-

- ) The Allporﬁ-Verr{on-‘Lihdzgﬁgt;‘udy of Values was adnlinistsered to 655 °

" - boys and girls who participated in the.1973 SMPY mathematics talent search .

. .+ . “and to, boys ‘who weré wimYefs or neir-winners in the 1972 dnd 1374 contests. . ‘
* - =fhe results were|compared with those of the no'nrqive ;sample\of male and * -

o fema}g high schopl students .(grades 10-12) giv¥nWn the SV manual: - .. <

. ’ . v . . * o * P
[ .. . X N ‘ N R - L. ., . )
. ’ o h N\ s DN ~ ¢ f’”. ., >
v L4 oy LN - . . . - % R IS v -
- 4.  Findipgs - - . Qe '

. ‘ ) ) e |¢." P . r—$ . . -‘ ~\_ v . o‘.' ..
PEIL ~ Girds in the_l973~Taléh{éfearch scored higher-than high-school girls ™ L
bd ot in the normative sample .on th _sbcial, theoretical, poli caly and’aesthetie T
" ﬁy~"’bﬂ\‘$¢a1es, buf. _lower on the religious and economic.scales. Boys in /th& 1973
. .., Talent Search scored higher than high school boys in the normative sample - :
-+ ' on the theoretical, social, and'Eplitidal,scaigs,‘but lower on the religious, .

- aesthetic, and,economic scales. The rank ordering of the valued wds alsq - )
. i " different“fd' girls in the gifted sample ‘than-for those in,the gormative :

o sample, although the dideringﬁéf the values for the gifted boy was quite

. . - similar to that,of ‘the boys in the nogmative group. The seventhi* and .
T eighth-grade students of the saMe sex in .the gifted €roup had quite similar -.
P " value profiiles.~ Among the gifted studenﬁs,ughe mean scor®s for boys wera

- significantiy "highér than those for gisls on the theoretical, ecogomi¢, - . e
ot " ., and political scales, but-'significantkty lower on the social,_igsthetic, ST
o . and religious. S
N <

scales. -Girls tended to score hi%he‘st'on the «s®cial and i .

-~

-

.z # . . ’
“ .

Y




w religious sceges, and boys on the theoretical and political scales.- In

. general, boys who had the, highest scores on the. theoretical and religious =~ . _ .
.. scalés of the SV _scored highgst on the SAT-M, whereas g1rls who had, the _
‘ _highest scores on the aesthetic- scale scored hlghest on the SAT—M . oy

./- . ~ . j . ) 3 ‘ N i

.
. 4 . ¥
Y . < , . Lo s R -~ . ;. -
4 “ g 1 EY . . -

5. Interpretations . o e Lo .-

" ) a More mathematlcally precoolous students appeay‘o value ‘theoretical C
. ; pur§uits more than less mathematically able s,tudents, However, this was
< less true of girls than of boys, and certainly-not true of all boys.
y Mathematically talented students who are highly metivated arg likely t
" - succeed in ,accelerated matbematlcs courses - even when their theoretlc.af-‘ -
scores on, the SV are not particularly hlgh .- :

-’ - - PR

. P N . L
M “ e “
- . B .
’ . . -

. s r T

% ‘ . - Critical Co.tﬁmentary . U
J . / Thie is basicallg a Qorrelatlonal study which shows that scores on . T [
2 the Study of Values differ slgnlficantly or mathemat.loally” talented and - /’

\ mathemata.cally non-—talen\ed gro’!xps and
, Xy groupsy C’ertalnly the’ findihg that R oret?cal scale scores’ are . ,
* - high f'm the ma,themat;‘cally talented b 1n Qo wa;7 gives assuranc that
T the high theoretitals will be’ most ‘successful if certain ap’proaches ‘to
. - instructlon in mathematics are .0tilized. Henge, the purpose of the . .
- " *investigation is not actually realized. Thenéesults do. n‘ot provide a . ‘ \
sound_ re tionale for- cohnselmg and placing students in gartlcular .1nter- ”
vention or facllltatlve procedures. s . - . (// .o

. -': ¥
. ° SN « e

girls and-boys within those

ro/

a

e "\ 'This repott, as «ith the bok as a whfzsfe, is primarily descrlptlve ¢ 'h
- _ .rather than explanatory. it pri'bv1des mo préscriptions for the treatment: ’
. - of mathematically talented }’outh Furthermore, the re%uew‘er found this 4/ - .

o chapter a bit long-ﬁhmded and indirect in its sage. Thus,, the reader / ' 7. «
. . has to searc ~in ordér to find out what statlsm?zal tests. were used in . b . ’
’ determining the significance Bf_ the findings. ?m‘m 3 situation ‘that ! v A
. ,ﬂ.iterally criesf,ﬁgr\correlatlon coefficients and multiple rﬁgi‘essmn’ ', ) »
& procedures, none are found. 0, the" norms on the 8V are prob‘ably . :

. inapproprlate for comparison pUfposes for a number of Jeasons, oohort and ,er

o v age -differences being: the primary ones. g observed sex différences in -

: » #° « this investigation were among Lhe most in restlng, findings of this , '
?ﬁ' ., investigation, but they, also require a much clearer 1nt€1:pretatton than\ .

. 'that-= givgn. Te. e, e ' . BRI A
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« 3. Research‘Design and Procedure
" — -

"‘Mathematics Talent  Seafch;, all of whom were boys aged 12-14 selected on

" sets-of 100 random SV pzofiles were also generated by Monte Carlo methods. -

.sets’ of random prof;les.

" ..‘ / . . ‘ ) . . : 4
, * T N . . v < N

‘4,  Findings © v . S \
' “The distribitions gf the random profileé”were nearly normal, and -

5. Interpretatiops‘ ’ . \ /)

RANDOM VS, NONRANDOM STUDY OF_VALUES\PROf&LES. Linsenmeier, Joan A. W, - -
In Intellectual Talent: Research and Developmerrtt. Edited by Daniel Ps,

ot

Keatingy *Baltimore, Maryland. The Johns Hopkins Un1ver51ty Press, 1976 . o
p285 2, ! i )
A , . ’ ) . v
Expanded Abstract and Analysis Prepared ESpecially for I.M.E. by. Kewis R. ' <
Aiken, University of California at; Los Angeles. ) Ce . \
N S e
1. \Purpose . L(, T L

N X \ .

+ This study was designed to determlne whether the Study of Values (SV)
profiles of matheﬂatically talented junior high school students were .
likely to result from _random respondlng ‘to” the test items. . - '

. 8 ¢ - v
H

| e ~ ) -
FA " . - -
\ L i i P . %
2. Rationale ] ¢ . - . -
: PR . ’ ¢ ‘

The investlgator brlefly déscribes the statistical characteristics
of ipsative measures duch as the SV and theé use of ipsative tests for )
‘intraindividual comparisons., ,Some of ‘the previous statistical work on -
ipsative medsures is summarize ,, and the thegfetical rationale of the SV '
is described. ’ ' )

LY -
K % i * v

. 8 -

Y T

. . . -

. The SV was=adﬁ!listered to the 35 top-scor ng‘stddents in the 1972

the basis. of-their SAT-M and STEP-Mathematics (Level I) Scores. Threé

Erequency distributions of scores on the six SV scales and profile ‘standard '
deviatlons vadre computed for the proflles of the 35 students and the “three .

none of the _scale meanswere.significantly diffprent from expectatlon.

The. differences among scale varidnces within each of the three sets of

random profiles were also non—51gn1f1cant. In .contrast, the variances of -
scores on the six values f8r the actual profiles were statistically signi- '
ficant, the variagce of actual scores being greater than the variaftice of

random scores on all scales ‘except politlcar' Furthermore, for the group P
of actual scores ghé means on the theoretical, economic, aesthetic, and

religious scales were significantly different from the expected,means on o
the respective 'scales. Flnally, the mean profile standard deviations were
significantly greater. for “the actual profiles than for the random proflles.

. . - 4 v
L ta ¢
? . M ’

1 -

. s

I3

The fact that the variance of the individual SV.profiles.of the
mathematically talented grbup;was greater than that ¢f.the randomly
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e

. . - {' - )
generated profiles is interpreted as indicating that the profiles will

- remain.'stable over time and that‘'it is approprlate to use the profiles in

the actual profl@es.were produced primarly by high scoras on the theoretical

describing the charadteristics of the etudents. The’ g;izter variances of

and economic scales and low scores on the. aesthetic and Yeligious scales,
a finding'which the investigator 1nterprets as reflecting true character—
istics’ 0£ the- students. . ) a0 A

.

2. . i .
( - v " Critical :Commentary ) ?7
. . oy ~ X . j -
This paper and the ﬁrevious one (Fox, 1976, pp. 273-284) have gone to
considerable effort to demonstrate. that the Study of Values, an.instrument
originally developed many years ago and renorped on a nationwide sample of
6,000 high.school students in 1968, is an appropriate measure of the

values of mathematlcally talented Junlor—hlgh students. It may, well be

so, but no concrete ev1dence of the reliability and validity of thliif . ,
As .. "7

instrument for the target group-'has' been presented in either chapte
intimdted in thé. previous abstract, this revieweT is not impressed by
comparisons of SV profiles of junior h1gh students’ in 'the 1970s with
thgse “of *senior high students in the 1960s, the forger group cousisting
of mathematically talented and ‘the latter growp. of presumably averagé
studénts: Neither -am T comfortable with computer-generated random profiles
as basellne data_aginst whléh to compare actual proflles. It is a fairly
safe be that if/the 1nvestigators h@d asked the same or' another group of
junior, high students to respond randomly to. the SV, the results would Jhave
been substantially different from -the computer-generated profiles.
Furthermore, even if the SWis unrellable and, invalid for this particular
group, the gccurrence of raq m data’ would certalnly be unexpected, The
p01nt, however, is. ;haf‘lac ‘of randomneSs\ln the. data in no way
guarantees that the test is appropriate and valld.for the target -group.
Although the results of admlnlsteriﬂg the SV to. the mathematlcally
"talented students are’ 1nterest1ng and.ﬁeurlstlc any cehparisons that are
made from the data must--like .thé SV i lfsdbéﬁfbsatrve. The "normative'
data from average high schoo sbudentsésg the 1960s and comguter—generated
data in the 1970s haxdly quailfy as sat¥sfactory framgs:of reﬁerence for, -
interpreting the SY profil f mathematltally glftegﬁjunlor high students
or for validating the- teséig:irthﬁ e students.

-



*

. ~ i . 7"‘:‘
. ‘o o s o 6 a7
L Tests Used in the SMPY Studies - , ‘ o
o' : . ' . hﬂ
The SMPY studies reviewed in thlS issue of IME are heavily dependent
upon test instfuments. Not all. of the instruments are.commonly used by /
mathematifs educators. Many of the-~abstractors did not want to use s e
limited space to consider the appropriateness or the characteristics of.
"the tests. Consequently we have li§ted for- ypur convenience reviews of
the tests that appear in Bufos' Seventh Mental Measurements Yearbook (1972).
-Each is cited by an ordered pair (x,y) where x is the number of the test , .
and y is the page number in the Buros volumes, . . ~/ . ¢
Py Academic Promise Test (672,1046) : '
- . . v
Adjective Checklist (38,71) T
. ¢ w L ( ‘ ~ -
‘Advanced Placement Examinations (662,1009) . RO
* , 7/ . .
Advanced Progress’?ze Matrices (376C2,695) : A
. Alpha Biographical Inventory (975,1370) .. S o
o '
Xrt Scales (41 81) : i ) .
Bennett s MecHanical Gomprehension Test '(104‘9,14_83) ! \ .
: L, . ’ . z . .
California Psychological Inventory' (49,87) ' .
- \ .
Cooperative Mathematics Tests - Al’gebra I & IT (500,894) .
B . ] l' .
- ‘Cooperative Mathematicsg' Tests - .Analytic Geometry  (532,926) .
- i . . o+ o d
~ Cooperative Mathematics Tests = Calculus (5315' ,924) N S~ :
; P . N . in ,}ys v,(\h “h_’) ,‘L\‘ )
. Cooperative Mathematics Tests - Trigonometry (5434934 o
: Iowa Test -of Basic Skills, Modern Mathematics Supplement to the,’ .
-" . (4&l,870) B . .- s q, ~
Modern Language’&ptitude Test - Elementary (255, §42)
. ot
¢ ‘i l
, Personality Inventory, Eysenck (76 159) ) , . - ) “!\
Rer{ot_e Associates Test (445,825) N " ' ’
Revised Minnesota Paper FCrm Board wTest;s (1056 1487) . .
Scholastic Aptitude Test @erbalband Mathematics (344 640)

. \ — . . Y ‘
. SocialLHG/ight Test, Chapin (51,98) o ‘ T, ¢
;;:dy of Values: A Scale .for ﬂeasuring the Dominant Interests in R
Personality, third Edition (166 »350), A : .

’ s /4 o ron .
Vocational Preference Inventory,%ixth Revision L\(157 j84) T . .
- LN \ " ¢
v Lo 41 /LL%’,' * '
. of ? * 4 . i i
R ! 2J . - .
1 -‘ L] ’ e
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The basic goal was "to create psychological foundations for an active
pedagogy of abilities." The specific goals were (a) "to’characterize the®
mental activity of mathematlcally glfted pupils as they solve various *] .

., mathematidal problems,:j(b) 'to create experimental methods of investigat-,
,.ing'mathematlcal giftédness that might have an independent value", (c) tos."
reveal 'typological differences in ‘the structure of abllitles," and (d)

t6" determine whether the development of mathematical abilities is relatéd -
 to age. . . . . .

»

Several specific hypothesesfregarding mathematical abilities were
‘also made: N . ” . ’

. by differences in de
N _ generalize.mathemat

f development of both'the ability, to
aterials and the ability to remember

, geﬁeralizat%ons. é; . ' .
// (2) Able *and less~able pupils"” differ in their rate of curtailment" )
g . of reasonlng. . N , . P
. . ~ ’ ] A
‘ (3) Pupils with different mathematical abilities are charaqdbrized ,
by different degrees of the ability to switch from a direct to (I
a reverse tyain of thought. Lo T

During the course'of the- study additional hypotheses were generated, - '

v bl

(4) Able pupils are characterlzed by an ability to switch rapidly \ -
, from oRe mental operation to another, ’

-
== st
' v s ’ i
- LA

(5) An abillty for spatial concepts is expressed in different ways

e and may be related ‘to the presence of diffetent types of
N mathematical abilities. ‘3
""' ' 2, _Rationgle ; . v \ ./ oot )

-

The ,foundation for the study is built vety carefully throuygh an
Co extensive review of non-Soviet as well as Soviet research literature. .
‘ Ability, 18 not viewed as an inborn trajit. Rather, certain typologlcal ’ .

. properties are cqnsidered to Ye inborn. The manifestations of these mental .-
propertigs, .however, are determined by the circumstances in which an ind1—
,vidpal is reared. . - ¢ ’ oY
L + . .

e E Seven bhsic:angmptions are stated, ) \5\\\;/
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(1) Abilities are'abilities for a defimite kind of activipy,'
exist only within a specific activity, and must be studied ' . ,
within thatjactivity. - . ‘ b '

P . A .
s

(2) Ability is dynamic and develops only in a specific activity.
. o . ‘ .

« .

R -

¢

(3) There are.opeimal.age periods for the devélopment of abilities.

B

(4) Progress im an activity depends on a complex of abilities.

(5) High achievement in an activity can be conditioned by different -
-, combinations of abilities. R ) ‘ 3

(6) *Relative weakness in one ;Bility can be compensated by other’
abilities. . - “
(7) Geﬁeral‘aﬁd,s%ecific giftedness are related, though the natdrg

of the relat™¥iship is not well understood. ' .

! [ * e
- ¢ o ~ .

3. Research’Design and ?roéedure

-

. . ~

\ .The resedrch was conducted over the twelve-year period 1955-66. In oy
all, 201 subjects were studied, some briefly and some for several years.
In addition,, groups of 62 and 56 mathematitcs teachers and 21 mathematicians
weré surveydd, biographies of 84 prominent mathematicians and physicists
were studied, and data which permitted corrélation of progress in various
school subjects were examined for more than 1000 students in grades 7 to
10 in Moscéw schools. Further data were gathered from several local
mathematics contests and from examination of notebooks of a "large number"
of students in grades 6 _to 8. X ; , ' )

- . . 5

[ 4 + » :3
* . Seven basic principles underlay the'methdds of the study. First;q ‘ .

- activities were chiefly mathematical in order to highlight mathematical

- from- the experimenter. Seventh, quantitative as well as qualitative methods

- was d?p%igﬁ to aid in the interpretation of the data. - o

‘mation, isolation of parts of a figure, inductive generalization, gommon o

abilities. Second, experimental problems were designed to reflect various .
degrees of difficulty. Each problem type was represented by a ‘series of '

problems of increasing compiexity and difficdlty. The simplest problems / -

were designed to be accessible even to pupils of indifferent abil S.

Third, solving the problems should help clarify the structure of m3themati-

cal abilities., That is, features.of mental activity specific to mathematieal o
activi%%§should be manifested. Fourth, proceses for solv ng problems were :

more important than the fact of a final'soluton. Fifth, measure ability
rather, than past habits, experience, and. skills, the ‘probldms that were
stlected were non-standard dnd required little particular previously

learned ihforpation. Sixth, experimental methods were used that were )
instructive as well as diagnostic. The ‘pupil's rate of progress was ,
observed in two situations: -¢}) independently -and -(2) with sldBht help

weye used, Counting data (é.g.,, number of problems solved with and without '
help, number of different solutions). were maintained, and factor analysis

- . ) : - . .

Twenty-six series of problems were developed: Briefly described they .

are as follows: unstated @¥estion, incompleté informatidh, surplus infor--.. .

= »

. ' ¢ -
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mathematical structure, increasing abstraction, generalization from a )
sing¥*e instance, proof, composition of equations, unrealistic s1tuatlons, - 7
artificial concepts, multiple solutions, changing content, reconstructlng
a process, unconscious restrictions, d1rect and reversé processes, heuris-"
tics, logical reasoning, series, sophisms, complex data, yvisual, verbal

and visual, spatlal concepts Visualcpictorial versus verbal -logical. ( )
Y'Y

Preliminary experimentation was conducted with se{ected students. .
Labeling of subjects as very capable® (V C), capdble (C), average (A), or ) . ¢
incapable (I) was accomplished, in accordance with broadly stated gu1de11nes.
Experiments of the longest duration were conducted with ‘the capable and

very capabler studeifts. Six major stuadies involving individual experimen-—

tdtion were conducted, . ° . . oo N T
. e ! .
Years Grades (Age) | Ability Level ' .
: ) Ve J C A I.

S \ s . . . N . A Y
1956-58" " 6-8 . 9 6 4 ' ‘
1958-65 (6 - 14) 16 " .

1960-61 .7 ! ' 9 0
1960~64 ° 5-9. L ' 36 22, 8 | -
1962-64 9 - 10 11 8 ,11 . Q/
1963-65 2 -4 7 14 ° L1z oL
¢ | Y ‘
1956*65/ 2 -~ 10 3% 67 57 1 34 -
' - © TOTAL 192
N i - . &
< ’ ! “, - f\ ~
N

Subjects were told that the purpose of the experimeht was to collect
mate;ial for new problem books. Usually experiments were conducted indi-
viduakl?’ during out-of-class time, and after a good rest. Indisposition,
fatigue, low sp1r1ts, or lack of interést in solving the problems were :
sufficient cause for postponement “of a session. ~

4 ' L t . - ’ /

Q. Findings and Interpretations

4

Several components of mathematical thought were identified, by At L
‘least 50%- of each of the twd groups of mathematics, teachers surveyed;
logical thinking, resourcefulness in studying mathematlcs, stable mathe-~ - )
matical memory, and ablllty to generalize. Ability to generalize and
abscractlng essential features of a problem were elited most frequently by '
the mathematicians -surveyed. . ~ ~ .

~ On the basis of selected cases of mathematical giftedness, several .

conclusions were made. First, mathematical abilities can take shape U
" T4 . - : .

. : 4. . . ,

A
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. . early, usually in the form of computational skills., Second,'charaéfgristics~
. that ‘develop include ability to gemeralize, flexibility in ‘processes,,
striving for economical solutions, memory for generalizations, cq;tai&ment
.t « of reasoning, amd mathematical perception of the environment. Third,
giftedness at an early age is relatively independent of support of such
. deva;ogﬂbnt. ["Flexibility in processes' means an ability to switch rapidly
from ofe opegation .to another or'from one train of thought to' ardother. -
- "Econbmical solutions" are the easiest, clearest, or most di%hct. "Cur-
‘tailment of reasoning" refers to the shortening of processes of solution -
, ~ whén the processes are used more than once: The logical jumps between
. . explicit s;éps,in these processes become larger as the intermediate steps
» are accepted as 'obvious'.] » S ¢
From the data of all subjects (but'withjprimary emph@isis given to the. )
. data of capable and very capable students) the following conclusions were
a reached: - _
-(1) Capable pupils perceive the mathematical material of a problem
analytically (different elements are assessed differently) and_
synthetically (relationships are sought for among the elements).
Average and incapable students perceive only disconnected faczi’/’
and have difficulty synthesizing concrete data. There seems to0
~ be an ability to extract from the given terms 'of a problem the
' " information maximally usedyl for its-solution.
. , .\

’ (2) Capable pupils generalize quickly and broadly. They generalize .

- not only the content of the problem but also the method of
) ’ solution. : .
4 " '
- (3 ble pupils can with very limited exposure to similar problems
i $ -curtail their processeés for solving such problems. Average .
) pupils do this, only after repeated exposure. Incapable pupils
experience great difficulty in producing such curtailment.
- _ (4) Capable pupils easily switch from one mental process -to another

qualitatively different one, approach problem-solving from *
different aspects,- are free from conventional solution techniques,
and easily reconstruct established thought patterns. Incapable

' : pupils are marked by inertness, sluggishness, and constraint in

( their thinking, and they are impeded by previous solutjon

’ techniques., .

= v

(;9 Capable pupils strive for the clearest, simpléét, shorteé%,‘and
- most eleghnt solution to a problem.

[

.

- . v
(6) Capable pupils can reverse their reasoning processes easily.

(7) ' When able pupils solve a hard problem their trials seem to be a
e means of thoroughly investigatjng it rather tgan direct attempt®
. " at sodving it. ' ¢ -

. (8) Caﬁable pupils remember genéra%iéed and curtailed structures. -~
) These structures are creatéd frbm the data and the relationships

. of particular problems. - -

.
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(9) There appears. to be an identifiable "mathematical cast ‘of mind"
_— ‘ ~ which is formed "as @ particular-synthetic ‘expression of mathe-
~ - matical giftedness th includes cognitive, emotional and Tt
volitional aspects." Further there 3gppear to be.three types of
; . ‘"mathematical minds:" analyt1c, geometric, and harmohic .

. o (combination). - . P .

.

. ) ? L
. ﬂlO) Sudden inspiration among capable pupils is frequently explainable
- by the ‘ability to generalize and the ability to think in cur-
* tailed structures.

. . ~ ' X
T (11) capable pupils tire much less during mathématics lessons tﬂgﬁ " -
during other kinds of lessons. ) -
(12) Thé ability to generalize appears to develop first Cnrtailing .
reasoning, generalizing memory, and, striving for elegance in
soluticms appear to be formed later. 2

‘e
N ~ (13) There is no difference in qualitative characteristics ‘of mathe--
. matical’thinklng of boys .and girls. < v “
. . . N - . ” ) .
i Summary conclusions were as follows: ° T :
- .
‘ (1) There appears-tofbe a basis’ for speaking -of specific abilities !
(including mathematical abilities) rather than general abilities .
. that are only "refragted-in a unique way in mathematical ' . -
. activities." i "

(2) In some people, the brain is uniquely attuned toward isolating
’ from the environment stimuli of the type of spatial and numer- -
ical relatlonshlps and symbols and toward optimal work with,
precisely this kind of.st#muli. That TI¥), some people have d
. fnborn characteristics in the structure of their brains which
= . are extremely favorable. to the development of mathematical *

abilities. . . - N~

. '
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Krutetskii's investigations are not quantitative, rigorous analyses
P ‘of data tending to confirm or deny specific experimental hypotheses. Con-
. sequently many U.S. readers may experience a certain initial resistance to
e his approach. For me, however, the study of mathematical abilities based
on the obseryation of problém solving processes, rather than the statisti-
N cal idterprzgﬁtion of test scores, is sensible and enormously refreshing.
.. ’ 3 .
L. ’ Too often researchers in mathematics education propose hypotheses .
haphazardly; without developing conceptual foundations, or else in scatter-
shot fashion seek to correlate lists of. supposedly dependent variables
with lists of 1ndependent variables. While such studies may enjoy a claim
to statistical and methodological rigor, their eventual.outcomes lend
. credence to no particular theory or model for mathematical learning,
.because the initial hypotheses were ;hemselves unmotivated by such a_
theory or fmodel. Krutetskllks studies, on the other hand, may be seen
. . as principally clinical investigations aiming toward the creation of a
model for the structure of mathematical abilities. SJuch a model, he
points out, should consist of more than a list of independent or partially
independent "factors," in fact Krutetskii,has harsh words for the preoccu-
pation of Western psychologists with factor-analyt®c methods. He devotes
. a major section of the book to his cr1t1cal review. Rath;z/he maintains
with justification-that the components "in a model for mathématical abili-
- ties ought to be 1nterrelated and comprise a coherent system, an
organizafional whole.

r

L -

A meaningful model, emerging as it may from qualitative or semi~-
quanitatative clinicaixdata, can ,then be subjected to a moreé rigorous
quantitative verificatyon.” This is the scientific context with respect
to which I am evaluating Krutetskii's contribution. Therefore, the
following comments focus primarily on the problem~solving instruments

‘ *, (test ser1es)‘Se51gned by Krutetskii, and the model which he develops as
a consequence of: hidh 1nVestigatlons.
e TL v 7Ty . .
’ . " The rich and varied “collections of mathematical problems in this

book alone make 1t worthwhlle for purchase, éven by the reader who is
uninterested in Arutetskii's theories. The problems are organized into
. 26 groups or s ies, based on various shared problem characteristics
-within each serie ee Table 1). Many of the problems are ingenious, N
and are suggestive in themselves of teaching obJectlves and motivatlonal

strategles. A . . L - . t
. P - .
A These problem sets constitute the experimental instrumentation for
- ( ‘ the development and substantiation of Krutetskii's model for the Sstructure
A,e‘of mathematical abilities. As such they are subject to certain criticisms
~—@:ﬂw4 f~e””§MIbh in view of the scope and significance of the problem sets, ought

not to be construed as detractlng from their wyalue.

v »

. 1. Krutetskii presents only the most cursory discussfki of the
content validity and reliability of his test instruments. For example,

f
.
L} —t— .
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- °  THE SYSTEM OF EXPERIMENTAL PROBLEMS FOR INVESTIGATING
" SCHOOLCHILDREN'S MATHEMATICAL ABILITIES*

> ' 4

e

ve Category Grouﬁ ' Series

- ~ ) Ad . -} - » N
Informationr Perception _ . L. Problems with an unstated question
. gathering (;pterpregaéion II. Problems' with incomplete information
.~ of a problem) Mg]III Problems with surplus information
’ R { IV. Prqblems with interpenetratlng : 2
. . - .- . .elements . .. i\\\*_

Information Generalization V. Systems of problems Qf a single type

' processing ‘ . © VI. Systems, of problems of different
- . . ) types ", )
. P ‘ = VII:

3 Systems of problems with gradual
, ' transformation from coricrete to

.
“ o~

. a ~ - abstragt
' " VIII. Composition of problems of a given
type '
. IX. Probiéis. op proof ~

" X. Compositien of equations using the -

) ~=  ‘térms of a problem :
XI. Unrealistic problems

. ) XII. FormatTon of artificial concepts

Flexibility of XIII. Problems with several solutions
thinking + XIV. Problems with changing ¢tontent -
. XV¥. Problems on reconstrticting an

. " . operation i N

Problems suggesting ''self-restriction"

3

- ‘ Reversibility of XVII. Direct and reverse problems .
mental processes -

¢ Understandiﬁé; XVIII. Heuristic tasks
\ -~ reasoning; logic o XIX. Problems on comprehension and
, . : logical reasoning
) XX. Series, problems
XXI. Mathematical sophisms

- . . M |
Information -Mathematie§} . » . XXKII. Prbblems with terms that are hard to
) retention memory. ' - ‘remember

~Typology Types of mathe- XXIII. Problems w:tﬁ“varying degrees of .
matical ability visuality in their solution
o ' . XXIV. Problems with verbal and visual
\\“\\ : ' g “*formulations - ~
. . XXV. Problems related to spatial concepts
- s XXVI. Problems that expose correlations

¢ ’ ' between visugl-pictorial and verbal-
. ) : logical ¢omponents nonmathematical

) B B % A radent®
intellectual activi

LY ® . [P
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Tthvalidity (suitability, legitimacy) of‘the emperimental . .
problems was established before the beginning of the experi- ) ’ )
' - mental study. As is well known, the validity of test problems
. is determined by demonstrating tﬁeir results.in practice. The -
trial experiments showed rather persudsively that the more . .
-mdthematically, able the examinees, the more successfully they .
.solved the experimental problems RURE (p. .91) .

- . 4 ¢

- Thére - is no discussion of such important related questions as the validity

of the classification of problems into" the vaxious series. Would all \

. experts agree that each problem deSignated as an example of "Composition .

s of Equations Using the Terms of a Problem" indeed belongs in that group?
Similarly, we have: L ‘ . .

.
% . ‘ ‘ :

eliability of the problems was confirmed selectiveély (using Y
thsigeries that yielded numerical scores) from the standpoint of ~ o
the tability of the scores (p..91). . ‘

. However Krutetskii is concerned not mainly with test’scores, but with 4 P
the use of certain problem—solv1ng processes. It would have been useful °
to measure the reliability of the problems from'the standeint of+ the .-
stability of the processes which the problems are designed“to elicit. We
are given no detailed data on either validity or reliability. -
K} A N

2, The selection of problems, and more particularly "the decisions
about the charagteristics of the various problem series, are of necessity
influenced by ¢t resear®fit’'s preconcepgions as to'the nature of the | . S
information being sought. Yet the, inflfience on Krutetskii's findings of
the sfructure of the problem sets themselves is enormous. One might go so o
far as to say that many of the conclusions of the study are built into the
problem series, and it is not clear to what extent the author appreciates .
this fact. It is useful at this point to refer,to Krutetskii's general
outline of the structure of mathematical abilities:

i ) . i )
v 1. 0btalninglmathematical information 2

A. The ability for formaliZed perception of mathematical . ~ . .

A - material, for grasping the structure of a problem. .
2.  Processing mathematical information . f * b
. _A. The ability for logical thought in the sphere of e

quantitative and spatial relationships, number and

letter symbols; the ability to think in mathematicaL .

symbols. .

L B. The ability for rapid. and broad @eneralization of '

) mathématical obJects, relations, and operations.

C. The ability to curtail the process of mathematical,

\ ' ) reagoning and thé system of correspondin’g operations ;-

’ the ability to think ip curtailed structyres. .

Flexibility of mental processes in mathematical activity.

. E. Striving for clarity,- simplicity, economy, and ration- e

- ality of solutions. , ' “
F. The ability for rapid and free reconstruction of “the ~r

, ) direction of a mental process, switching from a direct

Y L to a reverse train. of thod@ht (reversibility°of the o

x mental process in mathematical ‘reasoning). LT . .

- ¥

-

[+
.
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. ,respects I belleve that a meaningful structure has been asserted. . ¥

3. Retaining mathematical 1nformation *; AN o
' ‘A, Mathematical memory (generalized memory for mathemati-
" cal relationships, type chiradteristics, schemes of
oo v argumer@and prqofs, methods of problem-Solv1ng, FRd

principles of appi'oach) . - . v i
¥ RN ~ ' , “ £ o’ ’ i )

. 4, General synthetlc component ) S : t. ", / .
o A,. Mathematical cast.of mind, '(pp. 350-351) - .
I . <o - ‘ .‘ N . . .

e quantitative substantiation for component l.A. above, for example, is *

ba#ed on problem'series I-III (gp. 225-226). It is certainly plausible to
assert that these three problem series (unstated questioh,. 1ncomple;e
information, and surplus information) measure the same component of ‘mathe-

factor that accounts for success in these three groups of problems. How-
ever, this result is not obtain’ed from an ‘analysis of scpres on all of 'the-
test prpblems grouped together, as Kilpatrick and Wirszup note iRrEheir . .-
intro (p. xv). It is based rather on thé correlatign matrix for'
série:u§3é§§S§§:lusively. ‘Thus Krytetskii-has not really isolated a

_ "factor;" he simply developed an instruftent for the evaluation of a ;'
trait presupposed to be a compogent of mathematical ability, and“has demon-
strated the internal consistency of this instrument. This limitagfion
applies in turd to the quant* ive verification of each componenzof the’
structure, and highlights the sense in which the’ organizatien 6£

e prob\ij
lem into series has largely, though not entirely, dftermined the*resultingc'\A
' . . . v +*
+ gtructure of mathematlcal abilities. -

-

’ L]

Krutetskii also presents important qualitative data in support of his ) ‘>

model: data from research mathematifians, analysés of individual cases Of -
mathematically gifted children, and excerpts from children's problem-solving

protocols. I found the latter to be rather umsatisfying due to thefishort- R
ness and selectivity of the egcerpts, It is, almost always 1mposs1ble to. RN

reach_an_independent conclusion as to the correctness of tife “author's
interpretations, and much has to be accepted on faith LS o
- We may now ask whether or not Krutetskii has succeeded in his ob3ect1ve
of elucidating the structure of mathemat1cal ‘abilities, He has. certainly -\~ 7 -

identified geveral distinct components. He has demonstrated that each

‘component "hangs together;" that i§, it can be measured consistently by -
. .~ means of a variety of problems developed for the purpose of doing so. He
has pheither asserted nor demonstrated his components to be independent of
each other; on the contrary, he viewsg them to be 1nternelated and to \
correspord in a broad way to sequentlal .problem-solving stages. In théSQWQ -

, Krutetskii uses some.of the language of informa'tion proceSslng theof%,
but he does not build on the research in this field, ./He is ultimately not .
trying to characterizé the individual problem-solving process, t.to idén- - .
tify and. study the organization of the shared characteristics (tralts)*of' .
, successful vs.’ unsuccessful children as problem solvers. ) ., ~ s
Krutetskii's-work will inevitably be compared-with that of Piaget. ,
. Just as many educators and psychologists have sought to accelerate ,childreW's '
. progression through Piaéet 8 developmental stages, one response to Krutetskii

- s

! . - < 51 - . .
. - .

- . . ) { . . “A ) . v, . Pl . ’ . ,
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matical ability. Krutetskii's déta support the existence of ‘a tomfon r
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. ° tuge,‘can w’.e not, teach" this ability or at least.facilitate its d

- v ‘ T .. ¢ s
" will be €6 try o teagch _t&e vari' components of mathemat:ical abillty, .
In tbe .case of Piaget, thjgse ef orts often ran counter to the spiFit of-the
t:heory, by for Krutetskll,r I elieve this to be the very object of higs
work, Granting, For example, /that Successfdl problemfsolvers perceive .the
o problem in reladtion to-its ements, ‘grasping iditially the proble‘;{s struc-
opment?
Krunetskil s problem series are Suggestlvetof ways to do exactly ‘thgat. '

7N N
'

.. .

’

[y

.

ee ot "+ Thi commex;»tary has omitted mention of nmeh that is interestlng gnd

“ vallgble-in Kruté"otskn s book! the discusgion of various “types of
mathematical ability, its relationship to personality, age a.% sex differ-
f
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*ences,fard the discussion of certain skills or coxponents o at,:hematlcal <.
" abili .which ,{‘perhaps surprlsmgly) turned out to be inessentlal %o the
* struckyre. important contribution®™
* -to”;tza-i ight . to inspire research id mathematics education
and‘nfathe lving for many years to come. N
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-Seems virtually certain that Krutetskil S volume%. become one of e
" the 'mos Quoted mathemat s ‘education” reporss puplished ip%976. ' The -,
research is apparently 1$portant historically in the Sov1et “study of abill— . P
ties, and its distinction within the USSR is s,ufflclent cause for*serious .
examination of the report, by,all mathématics educators Howeverﬁ a cébm~ - ., .

pleiely open-minded readlng is difficult, at*ledét for this rev1e,wer,

,be
A |

.,

se. of the conflict bEtween the value system’implicit in the Western . ¢ ¢ .
sw of acteptable emplrical research arld thetvalue system assotiated with ¢« ’
the Soviet view. ‘ = . .

S8 e T A e
. N q4 - s . . 9.

N * - The prominence &f statistically based, empirical research in the, United .

P States tends to cause some automatic suspicion of studies .that are naot ™ P
quantitatlve. Soviet researchers, in contraSt, doubt the value of studles
§ *for.which mterpretatloris are based, p arily on statistical manlpulatlon, v

. e.g., factor analysis. Open—mlnded acknowledgement and evalbatien of the -

. ) Soviet eriticisms of the?s:.c orientations of Western empirical research * K
. are difflcult, because t process of anzlyzing such critlc‘ism causes T e
considerable dissonance. -This d1sson'ance, in turn, causes a distraction so,. °*
s .~ severe that some 1mporeant conclusion$ are overlooked, simply because they

. are n.ot permissible within thé -value system-o’f Western research ; vt

. . Y LI .

& ,The co‘mments that* follow, therefore.k‘siaauld be inter;pre,ted with the S
. knowlédge -that this rewyiewer has ‘experigenced a slgn:l\flcant -conflict .of *° *
. values. Negative cri ;sms are potentlally overrreactions to Krutetskii's ) a o
dlﬁferent values. - Poslttve criticisms, ,on the v"other hand, are potentz.élly ' .
ovqr—compensatlons Yor “the recognized .conflict, main purposé of all .
the comments is to prov1de a set of 'guideposts for he reade persdnal oL
@. study of the book. - r d

v " 1.. The research is a massive u dertakmg, and Krutetskli is to be °, t / o
& *lauded for the clarity, of expos;.tlon&nd for the level of sy'nthesls, not . "
- only of his own wWork but also of the publlshed lJ.terature.. l(rutetsk:rl s \ .

@t‘ ~ view of Western literature is substantlvely dlfferent\',from tl;‘at; of any . sl
, * ' .litérature review pubTished in this country. His unyusual view is, By : b e
.y itself, an important contribution £o the study mathematlcal abilitiés
C and evolves from the value system implicit—s Wviet research -The posi~ ,, - _
: t#o of ¥ SQuiet political and sotial phil sophy is that Ind1v1dual differ- , -
R ences are not’significant. ConSequently Soviet psycholOgy has denied the
importance of differential performance, at least as méasured by tests, and .
- l;as facused.instedd on the processes by which probfems are solved by, . .
@' A differenf people. The implementation pof this focus ha?s'?e“n the devilopr, .
. mént 6f Mhe "teaching experiment,"” whigh is basically a one-on-one, open-— '
ended, and Toosely structured interview. -

P « LS

v
P + ~

'(( L

, 2s w/;lsre/most obvious dgfic:.ency' 1n,Krutetskii s report is the lack ~of
detail im“explaining what happened, in the experimv!nts. Since the problem— '
. solving sessions were designed as potential if not-actual ''teaching“experi=
t ments, " complete details of specific procedures, ofs course, coulda‘not be - .
ot ,,‘reported in only & single volume. Each trial was unique amd was *de;e»rmined N

’ . . 4 v
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‘x
. “ not only by thq problems presented but also by the ,responses ofnthe subject. |
R © 7 < It is important for adequately interpreting the results” however, ‘to know
’ ..how much direction was prOVidEHFby the experimenters. The reader is at a -
loss, to determine this. Top, 'since so much impo¥tance was given to the ) >
. 'data of the capable and very capable pupils, there is_at least a possibility "
e that the\guality of #id-given to tiose pupils was higher than that given to’ |
. - * average and incapable pipils. More information is needed before a Judgment : \
. .- -can-be made of whether such a bias existéd, S s - ]

e 5 "_, . » a2 : ']

- . 3. Thé® most critical problem in intenpreting Krutetskii's research
: arises'from the lack of descriptions of criteria by which&supportive data
’ were retained and non—supportiVe data were discarded. In comparison to

o - dialogues reported by Piaget, for example, Krutetskii s selections are . .

v e ) quite short.' As less and- les\averbatim dialo is,reported, of course,

CL the more important become the eriteria for selection of the Qquoted passages.

L~ In this reviewer's opinion, Krutetskii becomes suspect of ouer—zealous

* selection vof Supportive data when he q S a nine—year—old as saying,

. : "Oh, what an example! But it only se ard. It is appazent at oncé® that
there is a common factor in,-all 3 par. (p. 250). " This child is admit-
tedly bright in mathematics, though -at” 4ge 8 "'she fwrites badly and does'.

. not read very readily" (p. 193). - It} SeemS unreasonable that by ade nine
, N she "wod1d have acquired use of such 'sophisticated language. It is. of
course true that heryresponse has been translated twice; first, into the

& s . ‘original Yeport and second, from Russian to English Nonetheless, the -sophis~

- ticated use of language by subJects who excel only, or at least mainly, in

| " mathematics creates some suspicion. One wonders whether editing has been

done to "the transcripts in order-to support "the hypotheses. More informa-
tion abput the details of selection of data shoul¥ ha n provided.

N ’ N < . :( . B . R . y/ . }é' % =y
- . . L . A
’ < ' N / w"‘t
R Y A : ‘ - " R ‘5' *,\M
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. 4. . 1t seems that t roughout the manuscript thel data ¥rom™ capable
v and very capable pupils are viewed as positive and . e from average and
.o iﬂcapable pupils are viéwed as negative® In part this s ekplainable in
. " -+, terms of the philosophy of Sovieﬁ.research Since mathematical-+ability is.
a . .Only expressable in: mathematical actiVity, then those, pupils who cannot -
, perform mathematical act}Vities cannot be viewed as possessing mathematical
. . abilities., From tHe Western view, however, it is unreasonable always. to
« 77 interpret the data of average and iﬁcapable pupils in- terms, of deficiencies
- 2 * relative to the.data of capable, and,very capable pupilss Western research-.
- ers are more inclined toward making positive interpreta of data. Too,
.. ? "+ a theory of mathematical abilities ought not, to be determined in its posi- -
tive aspects. wholly by the behavior of capable pﬂpils. Average pupils may
. have diffetent kinds of abilities rather than only~a’lack of‘abilities.. ;

‘ rl
.

. P 5. The factor "analyses ’ that were~performed seem to have .employed e
. ' sdata énly frem capable,pupils. .Consequently there is a possibility that
’ . the factors that were identified were related ‘as much to characteristics
N N un}que to: the subJects in that: sub—populati‘i as to mathematical abili»ty ,
.;%!b factors. After all, if subJects are selected for gtatistical study because
.of similar behaVior it is no SUrprise that statistics verify that similarity.,

el - s - - - - -~

6. The report creates the impressipn that, for Krutetskii, ability

"and giftedness are synonymous. Less dissonance would have been created y .
3 for this reviewer if the title had been The Psychology of Mathematical, . J
- s Giftedness ih Schoolchildren, although such a book might receive COHSIdenﬁn\\: . )
;bly less attention. Western résearchers would probably not accept the #° , ’5‘
E A "'.‘. . M" , L . < N . - . to- * ’ v Lo .¢ ’ % ~ . ' ' ’ & -'; -
sy . * . . ) .' . 3 - N 5 ‘ , “
3 RN ’ - e 54 2 y ¢ . B
’ . ’ ﬁ L g a ? R
. . v . - ‘ 5 l, “ ,?‘ - ) = R
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equivalence of,these two .terms. The’use of Krutetskii's work in SuppoOrt
. of future researchﬁ:theréfgie, will "have to be handled very carefully.” -
- Notions about giftednesg may not‘apply to studies of nopwvgifted pupils.
. . \

Ny

., al L « ) r .
. 7. Krutet§kii's"reééhhyh should be viewed as developmental,rather .
than experifental. ﬁis”cbnclusions are somewhat conservative in light of <, ’

- the data presentéd; but such a'stance is desirable in the context of
current knowledge. Thé conclusions seetr more useful as suggestions of
. ' . hypotheses for future research than as well-substantiated results of . .
’ < careful experimentation. . e . -

87 The task ofndefining a theory’'of mathematical abilities is both
- very important and very complex. Krutetskii has greatly illuminated some
) aspeché\ggz;hat task, and he has-suggested ways of illuminating other .
¥ aspects .’ one step in the development of a full theory, Krutetskii's .
work deserves a very good reputation. Howgver, this reviewer sincerely - -
«".  hopes.that enthusiasm over the work will fot cause it to assume uhjusti- -
. fied importance, ‘e ¢ - ‘ ’ - s
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THOUGHT PROCESSES\INVOLVED IN SETf&NG up EQUATIONS Doblaev Soviet
Studies in the Psychology of Learning and Teach‘nﬁ Mathemati , ppl03-

”

183, 1969

Expanded Abstract and Analysis Prepared Especially for 1 M E. by E&ward G.

Begle3 Stanford Un;yersity, Stanford; Californla. . R <

'.' o, . " . . . . -8 a'.é
1. Purpose : d ‘ . -
,‘ . s ‘. ~ .

This study was an attempt to ascertain the men%al progesses, used by
students' in deriving algebralc equations from word, problems. . S

- PP}
. ’ ’ e . v . oy -
v ° -
‘

. A4 K » : oS >, 0 .
g. Rationale e S . L . .
= 7 . N o ©
. -. The’ de51gn of the study was influenced-by the experimenter's beli®f

“that the only logical way.to solve a problém is to first recall the general
rule for that .kind of problem.and then to insert the specifics of ‘the

-problem into- the rule: P "o N
C- . P - e Tl
. o ~
.»31. Resear\h\Deslgn and Procedure ) . -
N 7. " '/ .\' N . »
Two experlm ts were' performed . o .

¥

. The first used ten seventh graders. Five had been taught by oge
teacher -£8) and- the other five by another teacher -(N), Each set of five
consisted of age star student, two average students, and two weak
students’. . , . {

. . . » P

& A 2)Atem instrument was used. Each itém asked for the formulatiom
of an ebraic expressich or equation. The instrument was administered
to the subjects 1nd1vidually -They were asked to tell, after solving the

problem what went on in- their minds durihg the solution, whether they .

recognized the general proposltion how they. decided what to designate :
by x, etc. . ’ ’

f a student was unable to provide an answer for an "item, he was
given variants of it until he,d1d produce an answer.,

’
. .
- . - ) :
‘, “y - -

Findings . ‘
HEEAREs - Do, ‘ . <

. Out of the 210 ,aiswers, 180 were correét. In 0nly,28/of these cases
d the student report comple;g, or even aartiar .recognition of tHe"

general proposition. In 21 ¢ es, the gqural propostion had‘been taught -«
to them. 1In seven cases the students generated the proposit1on.

s Py o B % .

4.

' : _'- . e . . 1’ ‘
o= R , . . . 4 . N

51. Interpretations . ; . . .

- ° %o ' ',,\ ' ', c A @

The experimenter uses the term: aséociavion for the mefital operation
used by subjects to obtain correct answers uithout recalling_fhe generai

-

1
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Method of Figst ~31 LAY A AL
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. equation - Second 45 o . 47 . T
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\a

rule,. He provided lengthy discyss1ons of these associations'but did not

come -to- any pedagoglcally useful conclusions. e .
’ ) ) - : ! ) : - . Can ’ .
“ ) ‘% ’ . . ) . "o
32. Research Design and Procedure . o s

The second experiment used the originaF ten students, another set<ef
five of B's students, and ‘ten ninth graders;. They were_given a set, pf ten
more complgx word problems to solve and to report on as 1n‘ﬂhe first
experlment. - s . N

° . . 1" i-

(It should be noted that each of these. problems was asy .to sglve by
means of two linear equations in two variables. However, each Of the ¢
solutions qqosgd in, this report, only one equatlon was usedj) '

Two methods éere observed of choosing which uhknowh to denote by x.
In the first method, the unknown required by" the-statement of the problem
was chosen.’ In the other method,,some oth!r unknown was denoted by x.

. -
.

’ ‘Similarly, twoamethods of setting up the equation were observed. ‘
One mEEhed-proceded by forming new expressions*involving the known ‘quanti-
ties of the problem and the basic uiiknown.
decided, perhaps eVen before choosing x, what was to.be on each side‘of.

the eqﬁatlon. i ) .. L PN

Of .the 250 problem attempts there were 202 correct’ responses. Of
these, it was possible to determine the method of choos1ng the -variable -

be denoted by x andxaiso the method of Setting, up Ehe equatLOn in -

%o

‘In the other method,, it was . .-

160 cases. . Lo . . .
. ) ) A . ’__N * s 3 .
.. B . ) . .
A e ) ’ ,p :
42. »Findings ‘. . . . .

.

(a) The 160 cases were distrib&ted as followsE S

In the remalhing f1nd1ngs, the method of choosing the variable fg" nét

’

P E—_—

..

-

considered any further, and only the two methods.of setting up the equa-

tion are éompare -

ptdblem to problem.

‘a

3

< .

'

~

s

:N'

-,

(b) The percentage“of solutions using‘the two methodsmvaried from

Cat

“»

I

‘e

~

4

o

The first method wagpnot used aq;all ol one problem‘
but was used 69 percent of 'the time on another,

+

«<

Ve

.

~
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T (t) | The percentage of solutiong by the two methods was not the same '’ = u‘?
L _§ “ at the two grade levels. ' " . A .. ~&
L Gra.de . ,
. L . N Seventh * Ninth . \
PN , L L T .:
. R Method First "so51 L, TN 33 -
Y °? , ¢ Selcond i 149 K e 67 . 8 '
4 a , possy _ .
i . « » {d), The pergentage of solutions using the two methods was not the
same for different ab111ty levels.” . *,
/’ . y "Ability ‘Level
. . /' High '  Average . Weak <
[4 s . ’
, " Methpd First. * 28 AR 68
[\ ’ . - l A ’ . ’ ) ) .
' . Second 72 53 . 32

. {3) The percentage of solutlons using the two methods was not "the
) s?periok students bf different. teachers. .
~ ¢ 2

- .

., o . 0- .~ . Teacher .
i, . . : N
L B N S
9 : ~ " - A ’
' 'Method First 32 © 65 ’ ,
- . ' : - ~ :
= = . - , ¥
. N Second .68 35 .
. . « )
t - . V.
(Note: ‘Teacher B concentrated: on the setond method of problem

»

solving in class, while Teacher'N concentrated on the.flrst )\~

. .o f .

“ (f) The percentage cf solutions-using the two methods was not sig-
nificantly different when ,comparing quse students included in the first

experiment and those not- included.. -

o
)

’-\
’

» - M

-, -

‘Interprétations ©

Tx

520

¥

The experimenter concludes from findings (c)'and_(d) that the ‘'secdnd
¢ method of formulating the equation is. préferable, but, because of finding
. (b), it should not be taught exclusively.

i

Critical Commentarz

>
*

The quantitative results listed above are not surprising

~
<.

’

But eVen

. if ‘they had been, the snpall numbery, of subjects, as is not uncommon in
‘Soviet mathematics education research, would not allow much confidence

ty
r
-
5 . K

in them.
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- The extensive discussion of "association" is based on a view of the _ :

4 v . — -
A . ,/. , problemrsolving process that, will seem ¥ narrow and too rigid to most
H -
.|+ Western educators and too mich based on the author's opinions rather than
' - on the data»l"e collected, and congequently will not be of much intergst’
» -
. to tHem. . . . . - . '
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- ED 128 166 Everest, M. Inez. Community Collegé Students' Academic
v Achievement in "Mathematics and Attitudinal Change as a Function
of Instructional’ Methodology. 106p. MF and HC available from -
EDRS. = _ '
ED f128 182 . Austin, Howard Teathing &eachers LOGO The Lesley
“ < Experimentsd. Artificial Intelligence Memo- Vumber 336. 27p. .
\ . MF and ‘HG available from-EDRS. .. _ .
ED 128 l89 Burt, Gordon J. The Detailed Evaluation of Mathematics
- i Courses at the Open University. Report No. 1l: The Unit on

"Functions" ifi the Mathematics Foundation Course.. 28p. MF
‘o and HC available from EFRS: .

I ’ -«
- ED 128 195 . Fennema, Elizabeth (ed.) Mathematics.Learning: What

- " Research Says About Sex Differences. Mathematldb-Educatlon
S . Reports. 51p. MF and HC javailable from EDRS.

ED 128 196 . Johgson, Carl S. An Analysis of the Regnired Mathematical
N . Preparation for Secondary School Mathematics Teachemrs in the
United States, A Summary. 19p. MF and HC available from .
. ‘ EDRS. : i - ‘

. - . *
* ‘ A

ED 128 197.  Brown, Stephen W.; Wunderlith, Kenneth W. The Effect of

Open Concept Education and 4bility Grouping on Achievement
Level Concerning the Teaching of Fifrh Grade Wathematlcs. 17p.

.

MF and HC available from EDRS. =
ED 128 l98 Flake, Janice L. Interactive Computer Simulations for
£ . Sensitizing Mathematics Methods Students in Questioning -
Behaviors. ~18p. MF ‘and,HC available Erom EDRS. .
ED 128.201 Eastman, Phﬁp, Behr, Merlyn. Interaction Between

Structure of Intellect Factofs and Two Methods of Presenting
Concepts of ‘Logic. 23p. MF available from EDRS. HC not
. available from EDRS. )

- ' ED 128 202 Hungerman, Ann D. 1965-1975: Achievement and Analysis of;
‘ " Computation Skills, Ten Years Later. 1llp. MF available from
. EDRS. HC not available frop EDRS. - ' '

ED 128 226 Osborne, Alan . R\\PBradbard Da%id A. (eas ) ‘MédeIs for
> Learning Mathematics apers “from a Research Workshop. 210p.
> MF and HC avai’llable from EDRS.
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