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Retatlonships Among Plagetian, !Q, and Achlevement Assessments'

Rheta DeVries
University of I11inold at Chicego Circle

1Q tests such as the Stanford~81net Intelligence Scale are belleved to
measure Intellligence, Bellef In psychometric Intelligence Is so thoroughly
ingrained In Amaricin psychology and education chat hardly a school system or
professionsl Journal can command respect without taking account of 1Q In educating
or studying children. Recently, however, McCielland (1973} challenged tﬁe valldity
of {Q tests as measures of Intelligence. His review éf the literature led him to
argus convincingly that the high correlations between 1Q scores and varlous
measures of bccupatlonal success or life adjustment are likely due to socia!
class rather than to intellilgence.

School achievement tests haQe also recently been under sttack. Kohlberg
and Mayer (1972) reviewed thg 1iterature and found that school achievement only

predicts further school achlavement and falls to predict anythlng else of va!ue

. (such as occupational success).

The crumbling assumptiaons that an IQ score represents Intel}lgence and
that school achievement prepares children for later success lead to a demand
for alternativas in theory and practice. Kohlberg and Mayer (1972) suggest
that Piagetian '‘cognitive stage measures provide 2 rational standard for educational
Intervention where psychomcé}lc intelligence tests do not (p. 489)." This alter-
native suggestion Is congrueat with McCleltand's (1973) less specific advocacy .
of tests with scores which ‘'change as the person grows In experience, wisdom, and
abllity to perform effectively on varlous tasks that 1ife presents to him (p.8).n
Therefore, the Plagetian alternative to psychometric methods seems worth examlnlng.
The issue with regard to Intelllgence Is: Are there theoretical and

emplrical differences between psychcmetric and Plagetian conceptlons of invelligence?
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The Issue with regard to school achievement fs:. Are there theoretical and empirical
differences between r.chool achievement a;d knowledge measured by Plagetian tasks?
This study is theretore concerned with the empirical relationships among the
theoretically differsut Plagetlan snd psychometric assessments of intelligence,

and school achievement. Let us first consider theoretical differences and related

research findings.

Theoretical and ‘mpirical Relationships betwsen Psychometric and
Plagetian Conceptions of Intelligence

IQ tests are not derivedAfrom any theory of lngelligence,.but are based,
instead, on certain assumptlons about intelligence. |Q testmakers assume that |
the more correct answers the child gives relative to others of the same chronological
age, the more intelligent he is. 1Q Is thus defined in terms of individual
differences with regard to a wide variety of Items which have no theoretical
significance in themselves (that is,; one cannot conclude anything about a child's
general inteiligence from his response to a single item). To a large extent, these
items simply tap bits of surface Information (such‘as the days of the week, the
difference between a baseball and an orange, and perceptual dlécrlmlnatlon of
similarities and differences). Their surface nature is lndlc;ted by the fact that
psychologists try so hard to keep thelr test answers secrot in order to prevent
"'spuriously high'' scores by Indlividuals who leply learn the answers.

In contrast, Plaget's task are derived from {and contrituted to) a research-
based theory of intelligsnce. Concerned with finding out what Intelligéhc; is
rather than with quantifying It, Plageilan research has demonstrated universal,
qualitative changes in the reasoning bf humans from birth through adolescence.

~ The theory accounts for these changes In terms of a gradual development of basic

O Ttive structure. Plagetian tasks are concernad with how the individual views

-
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and reasons about reality (for ex&n;}e, whether there are more blocks or more

blue blocks, whether a quentity changes In 'amount when cﬁanged In shape, and whether
cne 1s a sister to one's sister). Each task has theoretical significance and In
itself reveals somnthlgg‘!mportant about the Individual's general development of

his intelligence. Assessment 1s not concerned Just with right answers, but *ith
kinds of wrong answers as well. Wrong answers are important for assessment bacause
| research has shown that a child must go through mahy instances of being wwong before
he finally constructs adult-levei knowledge and fntolllgence. Thus, Intelligence

is defined by Piaget In terms of an lndivl&ual's place in a unlversal sequence of
development toward formal operational reasoning.

Research findings bearing on the relatlonship between psychometric and |
Plagetian Intelllgence are mixed. Relationshlips reported between Plagetlan tasks
and 1Q are sometimes low (Dodwell, 1960, 1962; Beard, 1960) and sometimes moderate
(Elkind. 1961; Almy, 1966,'i§7o; Dudek, Lester, Goldberg, and Dyer, 1969; Honlg,
persoqal communication). Moderate correlations are usually reported between mental
age and Plagetian performance (Russell, 1940a, 1940b; Mannix, 1960; Kohlberg,

1963; Freyberg, 1966). Factor-analytic studles gensrally Indicate that Plagetian
measiui'es deflngvfactors separate from psychometric Intelligence factors. Kohlberg
. and DeVries (1969) found three factors In the performance of bright and average
§-year-olds: | |

1. General psychometric Intelligence (eleven tests or subgests drawn
from a variety of psychometric measures)

2. Conservation (Liquid, Length, Ring Segment)

3. Classificatlon (Sorting and Class Inclusion)
Stephens, McLaughlin, Miller, and Glass (1972) found five Interpretable factors
in the performance qfﬁaﬂ%nl and retarded chlldren from 6 to 18 years of age:

1. Verbal (13 Wechsler and 3 Wide Range Achlevement Test variables)

[N
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2. Plagetlan ceasoning (23 Plagetian measures), CA, MA
3. Classification (4 Class lnéluslo; tasks)
4, Spatial reasoning _ 4
5. Performance (Wechsler Parformance 1Q and Object Assenbly)
(n a second study of the same Ss four yeirs later, Stephens (1972) found the
following seven factors:
1. Verbal (6 Wechsler verbal subtests, and 3 Wide Range Achlevement subscores)
2. Conservation (Substance, Weight, Volume, Length, Liquid)
3. Performance (S Wechsler performance subtests)

4. Flexibility of thought processes (MA, CA, 4 Piagetian measures of
spatial reasoning, relationships. and classification)

5. Classification (3 Class Inclusion of Animals tests)

6. Mobility In dealing with concrete and abstract spatial relatlions
(3 tasks) -

- 7. Transition from concrete to abstract operatfonal thought (DissolutioR™
of Sugar, Conservation of Weight and Volume, Class Inclusion of Animals,
Transfer from Two to Three Dimensions, and Changing Mobile Perspectives)
Hathaway (1973), analyzing data collected by Dudek, Lester, and Soldberg, was able
to Identify three indepsndent factorsaamong 100 children;§: to 8 years of age:
1. WISC subtests

2. Seven Piagetian tasks

3. California Achievement Test subtests, some WISC subtests, and four
Plagetian tasks. ’

The general picture presented by these findings is not clear, but does
Suggeit some degree of overlap and some degree af non-overlap of psychometrlc and

Plagetian measures of Intelligence.
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Theoretical and Emplrical Relationships between School Achievement and
Piagetian Conceptlions_of Knowledge |

Piaget's view of knowledge is much broader than that reflected by school
achievement tests. In the larger sense, Plaget views the development of knowledge
and the development-of inteiligence as the same. In the narrow psychcﬁetrlc sense of
aéhlevlng right answers to spec!fié questions, Plaget (1964) points out that It Is
general cognitive development which makes speclfic learning possible, Since it
Is well known that achievement tests are highly correlated with IQ tests, the questlor
arises as to whether Plagetian and achievement assessments overlap. Ffor example,
does Plagetian number conservation predict arithmetic achievement?

The research literature contains iittie regarding the relationships among
Piagetian measures and measures of psychometric achlievement, but a few studies
suggest that these assess different kinds of knowledge. In the Hathéway siudy
described above, an achievement factor included some'Piagetian tasks but was .
independent of a factor comprised of other Plagetian tasks. Ross (reviewed iIn
Hathaway, 1973), studylngla- and 9-year-oilds, found four Piagetian classification
tasks to form a factor separate from Reading Comprehension, Slosson 1Q, and
Paragraph Meaning. Hood (1962} studied the relationship between five grades of
arithmetic competence (based on teacher's judgments) and three Plagetian stages
on number-related tasks, and found that no child at the lowest level on one
measure was at the h!ghe#:.level on thg other; ‘in between these extremes,

however, the relationship was not linear, Almy {1966) reports that for children

07167

<::> 5 to 7 years of age, conservation of number and liguid are moderately corretated
with reading readiness but correiated at a low or negatlve leve! with vocabulary.
‘::-4 The general plcture presented by these findlngs is also unclear, but suggests some

non-overlap betwuen Plagetian and school achlevement measures.
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In order to clarify further the relat}onships among performance aof young
children on Plagetian tasks and psychometric tests of intelligence and achievement,
the present study considers the following two questions:

1. To what extént do 1Q tests and Plaget-type tasks measure the

same intelligence? Specifically, how does Stanford-Binet mental age?
(#A) relate to performance on Piaget-type tasks? Also, how does 1Q on
the California Test of Mental Maturity (CTMH) relate to performance
oﬁ Piaget-type tasks?

2. To what extent do school achievement tests aad Plaget4type tmskﬂ-neasuré

| the same knowledge? Specifical!y! how does performance on Plaget-type |
tasks relate to performance on the Metropolitan Achievement Te;t (HAT)?
Me thod |
Subjects _

Ss wera 143 white chlldren, of bright, average, and retarded psychometric
abilities (measured by performance on the Stanford-Sinet Intelligence Scale)
enrolled in the public schools of Champaign, 11linols (including some refarded

pupils In Urbana and St. Joseph, (ilinols). High-IQ and Average-i{Q children

ware chronologically aged 5 to 7 years. Low-1Q Ss were mentally aged 5 to 7
years and chronologically aged 6 to 12 years. Table 1-shows the discribution end

characteristics of the sample.
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INSERT TABLE 1 ABOUT HERE | :
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Procedure

Fifteen Plaget-type tasks3 were individually administered in three
sessions totaliing about two hours, as follows:

Sessfon 1: Guessing Game (DeVries, 1970)

Conservation of Mass’

Stbling Egocentrism

Left-Right Perspective

Constancy of Generlc ldentity (revised photographform of
the test described in DeVrles, 1969)

Class inclusion

Sesslon 2: Conservation of Number-

Constancy of Sex ldentity (Kohlberg, 1963; DeVries, 1969)
Conservatloh of Mass In the context of the ring-segment
illusion (Jastrow effect)
Dream Interview
Conser#atlon of Length
Session 3: Length Transitivity ‘
Conservatfon of Liguild
Magic Interview (Kohlberg, 1963)
Objgét Sorflng (kohlberg, 1963)

Scores on the Callf&yningest of Mental Maturity and the Metropolitan
Achievement Test were 9btéIned ffpm school records and interpolated for time
of Plagetian testing. | _ .

Analysis .

A Guttman scale was constructed for each of the Plaget-type tasks which

met Green's (1956) criterion éf anvlndex_of ConslIstency greater than .50. Each

<5=le¢ also met Xohiberg's (1963) criteria for developmental sequentiality. That Is,
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mean scale scores [ncrease with aae, success on each scale item increases wlth age,
and the sequence of items Js justified with a logical rationale based on Plaget's
theory. Each S was assigned a scale score on each task.

Factor analyses, using the principal component method,“ with both orthogonal
and oblique rotations, were performed with two grou;ings of variabies:

1. Stanford-Binet MA and 15 Plagetian tasks (N=122)

2. Stanford-Binet MA, 15 Piagetian tasks, CTMM language and Non=
Language 1Q, and & MAT subscores (Nz50)

Only Ss were included for whom data were complete on all variables. Since
CTMM and MAT daté were available on only 50 bri ht and average Ss, the first
factor analysis was performed in order to establish the patterning of Plagctian
and mental age variables with a large sampie which included the retardates.

The second analysis could thus be validated against the first.

Resuits
for both groupings of variables, the oblique rotatlions revealed nearly
ldentical factor structures to those of the orthogonal rotations. Therefore,
the results below focus on the outcome of orthogonal rotatlons.

Factor Anaiysis of Stanford-Binet MA and Piagec~Type Tasks

Table 2 shows the intercorrelations among mental age and Piagetian

. M e S G R D WR B G0 SE Yy R B B B N N AS G O S B AC AN SN

INSERT TABLE 2 ABOUT HERE
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tasks for the farger sample of 122 b}lghr, average, and retarded Ss for whom &l
data were avallablea. Low to moderate ctorrglations were found between mental age and
these tasks. Table 3 chows the rasuits of the factor snalysis.

CE R P P T e L L L T Y

INSERT TABLE 3 ABOUY HERE
Three main factors emerged: a first consatrvation factor, accounting for one-
third of the variance, a second factor containing most of the remalaing Piagetisn
variables and MA, and a third fdentity factor closely related to the conservation
factor (r=.36). Three tesks (Sibling Egocentrism, Length Transitivity, and
Object Sorting) form two other wesk factors.

These results suggest that Stanford-Binet mentel pge 13 & poor predictor
of performance on most of these Plaget~type tasks. HA related to performance on
five tasks (Guessing Gama, Left-Right Perspactive, Magic, Class Inclusion, and

'Dreqp). but is independent of performance on Lonservation, ldeatlty, Sorting,
5ibling, and Transitivity tasks.

This evidence indicates that Intelligsnce as deflned by Stanford-Binet
mental age overlaps tc a moderate degree with Plagetlen Inteliligencs, but that they
are not identical. Therefore, the thewretical differences between Plagetian and
psychometric intelligence do seem o corrc:hond to resl differences In cognitive
mezsurement. |

Factor Analysis of Stanford-Binet MA, Plaget-Type Tesks, CTMM. and HAT
Table 4 shows the intercorrelatlons among MA, Plagetian tasks, CTMM .

------ 4T D W s 10 Y P 0 i B W O S S R AR T Am O R

INSERT TABLE & ABOUT HERE ‘
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Language and Non-Language §Q, and MAT subtests, for the subsample of 5% brlght

end average 6~ end 7-year-clds for whom all‘ thass data were evalisble. Correiations
ars similar, though gensreily somewhat lower, In comperison to the corvelations
reported In Table 2 .for the lerger samplg. Table & shiows the resuit of the factor
enalyals. Essentlially the same grouping of Plagatien varlfabies appesred as found

N e A 0% O U SR WS TR B B WD MR G Gy R W e BV RO SRR

INSERT TABLE 5 ABOUT HERE
for the larger sample, @ flnding which engenders confidence In tha relationships
found for the smaller and more restricted semple. The conservation and I-danti;:;
factors ware espociaily steble, Four maln foctors emerged which accounted for
61.3 percant of the total variancs. The first factor, accounting for ong-third
of the vartance, included Stanford-&lnéi MA, CTHM Language and Non-languspe
1, Left~Right Parspective, Class Inclusion, and Meglc (with subatantial ninor
toadings of Ring Segment Conservation, Dream, and MAT Arithmetic). The second
factor included all the conservation tasks end Stbling Egocentrism {wlth sub-
stantlal minor loadings of the two ldentity tasks). The third facior wes definad
by the four MAT yubtests and Dream. The fourth factor included the two ldentity
tasks and Object Sorting. The minor fIfth and sixth factors mm»daﬂnad. respectively,
by Guesing Gams and Length Transitivity.

The oblique rotation indlcatad that the first and sscond factors were
related (r=:33), due primartly to the loading of Ring Segment Conservation on -b'oth
factors. The first factor was also related to the third facter (rs.34), due
primarily to the loading ot‘" $-B HA, MAT Arichmetic, and Dream on both facto‘rsa

Figure | represants the ralationships among the three malin factors.

- - — - W0 0 B e A 8 N N 00 0

INSERY FIGURE 1 ABOUT HERE
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These results confirm the general finding of the analysis with the larger
sample. Some overlep does exist between Pta?etian and psychometric assessrents.
However, the overlap is 1imited, and Consarvation, {dentity, Sorting, Guessing Gamé,
and Transitivity stend out as particularly different from psychometric mental age,

In addition, this result indicates that, with the exception of the Dream
measure, no overlap axlists between knowledge on Piaget-type tasks and school
 achievement knowledge as measured by the MAT. The correlation of only .20 between
Number Conservation and Arithmetic achievement is particularly siriking. Therefore,
the theorstical differencas between these two measures of knowledge alsc correspond

to real differences In cognitive messurement.
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Discussion

The results of this study are In general agreement with the findings of other
factor-analytic studies of performance on Piagetian, 1Q, and achievement tests.

To a vary large extent, Piagettan tasks do appear to measure & different intelligence
and a different achlievement than do psychcmetrlc tests. This finding suggests
examination of the nature of this difference and the lmplchtlons for assessment

of intelllgence, for educstion, and for researc: on children.

Two primary differences can be noted between Plagetian and psychometric
measures. First, they differ In thelr genecrat perspective, and second, they
differ specifically In how they assess intelligence.

The psychometric perspective takes a standard of normal inteliigence cl¢tely
related to school cuccess. Psychonetric intelligence Is defined In terms of success
on school=type items, and evidence of validlity is frequently offered in erms of high
correlations with school achievement. Cronbach (1960) even assérts that ''The term
'intelligence test' is being replaced by such terms as 'test of general mental
abitity' or 'test of general scholastic abitity' {p. 164)." fhus. the paycho~
metric definition and perspective of Intelligence !s a very narrow one, defined by
educational expectations of children. '

in contrast, Plaget's definition of !ntol!fgence {s not limited to school~type
success, but takes the long-range perspective of the evolution of knowledge and
Intellilgence In the Individual. This evolution is described in terms of changes
with age In the structure of knowledge. Thus, the Plagetien perspective [s a
broader onc, defined by children's changing ressoning about reality.

in terms of how they try to measure Intelligence, psychometric 1Q tests assess
how many correct answers a child can give In a highiy structured situatlon. Heality
ts\?tructured for the chlld, and, as McClelland (1973) has noted; what 1s required Is

[ERJf:1dent behavior, not the operant kind of behavior necassary n 1ife s!tuations

Aruitoxt provided by Eic:
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where one cannot ''choose between deflined-in-advance responses (p. 11)." Basically,
1Q tests measure, as Inhelder (1943) pointed out, '‘the results of previous activitles
and acquisitions (p. hh)." These characteristics are also true of standa;d!zed
achievement tests. |
In contrast, Plaget's tasks focus on the ¢hlld's reasoning behind his
conclusions., These tasks confront the cﬁlld with ambigulties of reallty and ask
him to impose his ldeas onto these ambiguitdes Basically, this is an assessment
of the structure of the chlld's logle In terms of Its future development. The
focus Is upon the operations which make possible many specific acqutslticns;
McCleiland (1973) emphas!zed that what Intelligence tests mainly predict are
test-taking an& symbol manfuplation competencies, Inhelder (1943) commented that
the Binet test glvas a numerical sum of successos and fallures, but that:
It remains @ very tricky problem to go fyrther and conclude from
this summation of results anything sbout the way the child arrived
- @t them, the intellectual constructions that enabled him to do so,
" or the naturs of the deficlencies from which his fallures stemmed (p. 45).
>inhelder concluded that "Although the Binet-Simon test Is an excellent means for
the rapid detection of mental anomalies, It cannot meet the demands of a psych-
ological ‘diagnosis' of thought. . . .(p. 44)."
Glven these differences In perspective and mathod, let us'cbnstder the implications
for assessment of intelligence. The question is: What Is the most valld measure
of intelligence? Many challenges to the validity of IQ tests have already been
menitioned. In addition, Inheider (1943) found that 1Q tests are often fauity even
in thelr assessment of permanent mental retardation, the purpose for which ‘
they were originally designed. Her study of chiidren (and some adults) clagsified as
retarded on the basis of 1Q revealed that the 1Q measures wore not sgnsltiée to
dl1fferences between chlldreﬁ-gho sventsally become formal operatlanql (but whose
vQ*:lnf development was slow) and true retardates who naver progressed past the concrete

ERIC

s (Onal stage. Plagetian tasks did differentiate between these two groups,
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though in some cases a diagnosis could not be made Qlth certainty until adolescence.
Later longitudinal study of retardates by Stephens (1972) indicates that many
retardatgs continue to progress through Piagetian Stages even past the agé of 20.

These findings suggest that IQ assessment often categorizes individuals as
permanently retarded when, in terms of the development of reasoning, they are simply
slow In thelr rate of development. (it may be that such inappropriate labeling
even contributes to creating permanent retardation by relegatlhg low=~1Q children
to educational situations which prevent or fail to promote their continued development.)

Plaget's tasks do seem to provide a theoretically and empirically more valid
assessment of intelligence than PSychometric measures. However, Piagetian tasks
are not proposed as substitutes for psychometr!c tests. [Q tests probably do
serve a purpose in providing, as lnheldér (1943) suggested, a ''first approximation'
to assessment of a child's intelligence.

it should also be pointed out that even Plagetian tasks are limited in their
ablility to assess an individual's intelligence. At levels below the level of formal
réasoning, it fs tempting to try fo.evaiua;é lﬁ&fvf&dal éhif&f&ﬁfé-éf}éﬁéfﬁéﬂéﬁa o
weaknesses on Plaget's various tasks. However, such attempts would be mistaken
primarily because particular patterns of comparative progress have no long-range
predictive value. That is, the fact that a child is more advanced on physics
problems than no mathematlcé problems has on long~range significeance in terms of
his general intelligence. However. the fact that he is more advanced in Some area
of reasoning may be significant. Sinclair (personal communication) reiates that
while retardates geneérally pefform at the same level across all Piagetian fasks,
normal children typically show advances in some areas. Sinclalr speculates that
it may be that such advances create a disequllibrium which prompts dissatisfaction
with lower-level thinking in other areas. Such dissatisfaction with lower-level

C?asonlng !s necessary before a child feels  the need to construct something different.
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Sinclair also cautions that appérently established structures (pseudo structures)
may sometimes seem to disappear. For example, a child wbo-prevaUS]Y conserved
weight may give nonconservation responsés when h}s,furus‘shifts from weight to
local bressure. We simply do not know enough about decalages cn Plagetian
‘assessments to draw firm conclusions about the intelligence of a child relative
to other children. Perhaps it is unéea!istic to expect to be able to make valid
fine-grained assessments of Individual intelligence which have long-range
predictive value.

Now let us turn to implications of this study for education. The finding
that school achievement is almost entirely unrelated to the development of
reasoning on Plagetian tasks suggests & reassessment of the overall objectives
of education. The Plagetian perspective leads to the view that the aim of education
should be the long-rénge development of the Individual (not only cognitively,
but emotionally, socially, and morally) (Kohlberg and Mayer, 1973; Kemii and
DeVries, In press). Academic achlevement as an educational goal would then be
reduced in proportion and placed in the larger developmental perspective.

it is not suggested that Piaget's tasks subst{tute’ for tests of a child's
academic knowledge. Certainly tests of reading abilify. computationaf skiltls,
etc., have an appropriate place. However, their meaning becomes clearer when placed
in the broader context of Piaget's theory of development.

Finally, what are the implications of this study for research on children?
Virtually all contemporary studies take account of psychometric intelligence,
and many studies actually are structured in such a way that other behaviors of
children are viewed through the lens of the 1Q. Such acceptance of the IQ as
intelligence may obscure our possibilities for advancing our knowledge about chitd
development. Serious reassessment of research methods and interpretation of

findings which rest on 1Q measures seems warranted.
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- | " Footnotes

1Thls article is »ased on a paper presented at the annual meeting of the
American Educational Rasearch Association, New Orleans, March, 1973. The study
was supported by the Dzpartment of Program Development for Giftad Children,

. Hlinols 0ffice of Public lnstruction,lwlth supplemental support provided by the Office
of Education, U.S. Department of Health, Education, and Weifare through the Chicago
Early Education Research Center, a component of ;he National Laboratory on Early
Childhood Education, and by the Urban Education Research Program and the Research
Board of the University of 111inois at Chicago Circle. Computing services used in
this research were provided by the Computer Center of the University of I1linols
at Chicago.Circle. Their asslstanée is gratefully acknowledged. The author would
like to thank Dr. Arthur Turner and other personnel of the Unit 4 schools in
Champaign, |11inois, for the many supportive services which facilitated the conduct
~of the study, and to thank the cooperating teachers, principals, and the chiidren
of Champaign, Urbana, and St. Joseph, 11linoils. The authofespeclally wishes to

acknowledge the invaluable criticism and suggestions of Dr. Constance Kamii and

 Dr. Lawrence Kohlberg on earlier drafts of this article. Author's address: College qfu__mm

Educatlion, University of I11inois at Chicago Circle, Chicago, !ilinois 60680.
2Mental age is takén‘as the measure of psychometric lntelligenée on the
Stanford-Binet Test because it is defined In terms of increase wfth age and might

therefore be assumed to correspond with Plagetian development2l changes.
3The battery is referred to as ''‘Piaget-type'' because some tasks are included
which Pluget never studied (Guessing Game, Lonstancy of Generic and Sex Identity,

Ring Segment Conservation, and Magic). ~ Nevertheless, these were inspired by Piaget's

work and are similar in focus and method to Genevan tasks. Tasks and Scoring are

described in detall elsewhere (DeVries, 1971).




Footnotes (continued)
AA principal factor analysis was also performed, with essentlally the same
results, ;
5The oblique rotation permits factors to be dependent. Plagetian tasks would
be assumed to be related.and the oblique rotation was judged necessary in order to

ascertain whether the restriction of orthogonality (independence) of facturs was

distorting the factor picture.




TABLE 'l
Mean Chronoiogical Age, Mental Age, and 1Q of Bright,

Average, and Retarded Subjects (N=143)

Age Character- Bright Average Retarded®

Group Istics Boys Girls Total Boys Girls Total Boys Girls Total
N 8 e 16 g 8 17 8 5 13

cA® 5.5 58 57 56 5.6 5.6 7-10  7-4  7-8
5 MAP 6-10 75 7-2 5-10  5-9 5-9  5-6 53 55
iQ 130 133 132 108 105 106 69 67 68
N 8 8 16 8 s 17 8 8 16
caP 6-6 66 66  6-7  6-5 6-6 86  B8-9  8-7
6 AP 8-2  8-2 8-2 610 6-11 6-10  6h 65  6-5
iQ 129 129 129 10k 107 105 T T 72 73
N 8 T 8 3 6 8 & T3

caP 7.7 7-7 7.7 7.8 7-7 7-8  9=11 _ 1G-1  10-0
7 MaP 5-8  9-9 99 7«11  7-11 7-1l  7-5  7-6 76
iQ 130 130 130 101 105 103 75 74 75
N 2 2t b8 25 25 50 2k 20 L5
Hoas cAb 6-6  6-7 6-7  6-7 66 6-6  8-9 811 810
Ages MA 83  8-5 8- 6-10 6-10 =10 65  6-7  6-6

1Q 130 131 130 10k 105 105 72 72 - 72

' pge group classification for this group is mental age, rather than
chronotogical age.

bYears and months,
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Figure 1
Diagram of Primary Factors Defined by Piagetian,

Psychometric Intelligence, and School Achievement Measures
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