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Performance on Piaget-Type Tasks of h’igh-lQ,1
Average=~1Q, and Low~1Q Children
Rheta DeVries

University of Il1linois at Chicago Circle

This study addresses itself to the issue ralsed by contradictory fiﬁdings
concerning the relationship between psychometric and Piagetian assessments of
intellectval development. On the one hand, several factor-analytic studies
{Kohlberg and DeVries, 1969; DeVries, 1971; Stephens, McLaughlin, Miller, and
Glass, 1972; Stephens, 1972; Hathaway, 1973) indicate that psychometric and
Fiagetian methods of assessing intellectual development overtap somewhat, but to
a large extent, tap different aspects of cognitive functioning. On the other hand,.
studies comparing radically different I, groups on Plagetian tasks show that High-I(
children outperform Average~iQ chiidren (Kohlberg, 1963; Goodnow and Bethon,

1366) who, in turn, outperform Low-1Q children (Inhelder, 1943; Stephens, 1972).
The latter findings suggest that the two assessments of inteliigence are much more
closely related than the factor-analytic findings suggest.

One way of trying to resolve this contradiction is to compare groups radically
different in 1Q but comparable in terms of psychometric mental age (MA). The
expectation would be that if the two kinds of assessments are actually reflecting.
the same Intelllgence, groups of comparable MA would perform at the same level on
Piagetian tasks. Several studies provide evidence of this type, but the findings
are corflicting. Goodnow and Bethon (1966) found no differences in performance on
Pilagetian conservation tasks among bright, average, and retarded groups, al}
menta!ly'aged 8. In contrast, Feigenbaum (1963) found younger children with
higher iQ to be superior to oldar, duller c¢hildren. However, other studias
(Russell, Dennis, and Ash, 1940; Granich, 1945; Brown, 1973) Indicate that higher-
I1Q children are inferior on Piagetian tasks to older, lower-1Q chlidren of the

same mental age.
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Still another approach to the problem Is to compar:s the different 1Q groups on
the average age at which they pass Plagetian tasks. !Hood (1962} found 50 percent
of a group 6f Average~1Q children to succeed on number-related tasks at MA 7-}
years, while the 50 percent level of success was not reached by a low-iQ group until
MA 8-8 years. Stephens (1972) considered a much larger number of tasks and Ss in
a longitudinal study. She found the MA at which 50 percent of Average and Low-1Q
s passed to be equal for two Piagetian variables, earlier for the retarded on four
Jariablesy and ear!ler for the Average-1Q Ss on twelve variables.

The purpose of the present §tudy is “o provide additional evidence bearing
on the issue of the relationship between.psychometric and Plagetian methods of assessing
intellectual development. More speclficall&. the aim is to investigate the relative

effects of chronological age, mental age, and 1Q on Piagetian task performance.

Method ,
 5u were 143 bright, average, and retarded children, as defined by their

performance on the Stanford-Binet Intelligence Scale. Bright and average children

were chronologipallx,S to 7 years of age. Retarded children were mentally aged
5 to 7 years, and chronologically aged 6 to 12 years. The distribution and character-
istics of the sample, and Guttman scaling of tasks used, are described elsewhere
(Devries, 1970, 1971, 1973).

$s were administered the following battery of 15 Piaget-type tasks.2

Guessing Game (DeVries, 1970)

Conservation of Mass

Sibling Egocentrism

Left-Right Perspective

Constancy of Generic !dentity (revised photograph form of the test

described in DeVries, 1969)




DeVries 3

Class Inclusion

Conservation of Number

Constancy of Sex identity (Kohlberg, 1963; DeVries, 1969)

Conservation of Mass in the context of the ring-éegment llusion
(Jastrow effect)

Oream interview

Conservation of Lengthv

Length Transitivity

Conservation of Liquid

Magic tnterview (Kohlberg, 1963)

Object Sorting (Kohlberg, 1953)

Analysis

In order to find out whether performance on Piagetian tasks could be
Vpredicted by psychoinztric performance, the following two kinds of group comparisons
were made of mean scale scores:

1. Groups of the same chronclogical age,but different mental age and {Q:

Analysis of variance of High-1Q vs. Average-~1Q groups.

2. Groups of the same mental age, but different chronolegical age and 1Q:

a. Analyses of variance of Average-iQ vs. Low-~1Q groups
b. t-tests of differences between High~1Q and Low-1Q groups (both

having mental ages of about 7 years)

Results
Comparison of mean scale scures on the 15 Piagetian tasks showed that High-'"
children outperformed Average~1Q children of the same chronclogical age on all tasks

ERIC except Sorting (which did not differentiate among any groups in this study). (For the
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details of these comparisons, see DeVries, 1971.}) 15a [Q co'.on in Table | shows
that these differences are statistically slﬁniflcant for i1 tasks except Conservaticn
of Mass, Left-Right Perspective, and Sorting. These findings support the notion

that Piagetian and psychometric assessments are closely related.

€D e D S A S DS ED G A SP e e S S D S ) Gm e G5 Yh un W e

In Table 2 the results of analysis of varlance of scale scores for
Average-1Q and Low=1Q groups indicate that when mental age was comparable, average

INSERT TABLE 2 ABOUT HERE

and retarded groups were not significantly different on 13 of the 15 Plaget-type
tasks. Only on the Guessing Game did the Average-~IQ group prove superior to the
Low=1Q group. On the Sex ldentity task, the retarded group was superior to the
avarage group. These findings also generally support the notion that Plagetian
and psychometric assessments are closely related.

Table 3 presents the results of comparing High- and Low-1Q groups comparable
{n mental age (High=1Q mean MAm7~2 years, Low-1Q mean MA=7-6 years).

INSERT TABLE 3 ABOUT HERE

The Low-1Q group was-superjor by at least one scale item in mean performancé on elight
tasks (Conservation of Mass, Length, Liquid, Sex and Genric ldentlty, Magic, Dream,

and Left-Right Perspective). The High-1Q group was superior on four tasks '(Number

Conservation, Sibling Egocentrism, Guessing Game, and Sorting). On three tasks,

erformance was !denflcal (Ring Segment, Class Iﬁcluslon, and Transitivity). For
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a smaller sample of 3 Ss in each group where the MA's were more nearly identical

(High-lQ mean MA=7-4 years, Low-1Q mean MA=7-5 vears), the results were essentisiiy

the same, with only Transitivity moving to the High-1Q column. Because of the large

variance in both groups, only two of.these differences were statistically significant.
~ The Low-1Q group was significaatly higher on the Magic Task (t=4.71, 23-&F. p< 001,

for equated MA sample) and the High=1Q group was significantly higher on thé

Guessing Game (t=2,31, 24 df, p¢ .05, for equated MA sample). These findings

contradict the nciion that Piagetian and psychometric assessments are closely rolated,

though the contradiciton is not strong, due to the lack of significant differences

for most tasks.

Since the Low~1Q group was higher in mean MA, one might conclude that this

difference accounted for the trend toward'superiority. In order to explore

further this possibility, the High~1Q group was comparad with the Low-1Q group which

was lower in MA. When the High-1Q group {MA=7-2 years) was compared with the Lo.~

1Q group (MA of 6-5 years), the Low-~1Q group was superior {(but these differences

were not statistically significant) on Tive tasks (Sex ldentity, Magic, Left-Right

Perspective, Sorting, and {lass Inclusion). The High-!Q group was superior on 514 tasks

gfii% {Conservation of Mass, Number, Liquid, and Ring Segment, and Sibling Egocentrism,

{;&Q and Dream), and the (wo groups performed equalily well on four tasks {Guessing Game,
%ﬁﬁé Conservation of Length, Generic identity, and Transitivity). The High~1Q group's
é?wp nine~month advantage in mental age was not associated with similar c!ear~cut’
ﬂé#b superiority on Piaget-type tasks. This finding supports the aotion that Piagetian
<:::§ and psychometric assessments are not so closely related.

{:itg Simitarly, High-1Q children {mean MA=7-2 vears) were compared with Average~
gz:'ﬂ 1Q children (mean Hi«€-10 years), the four-month advantage in ¥A did the High-10Q
group little good. The Average group did better on seven tasks (Conservation

'

'\‘1 .
\ [ERJ!:‘ of Mass, Length, and Liquid, Magic, Left-Right Perspective, Sorting, and Guessing

IToxt Provided by ERI
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Game)., The two groups performed equally well on four tesks (Tex and Cereric
Identity, Dream, and Class Inclusion). The High~1Q group was superior on oniy
four tasks (Sibling Egocentrism, Transitivity, and Conservation of humber and
Rirng Segment. This finding aiso contradicts the notion that Pizgetian and
psychometric assessments are clocely related.

Only when a 6-year-old,High~1Q group (mean MA=8-2 years) wss compareas with
an Average-1Q 7-year-old group {mean MA=7-11 vears) was the High~!Q group found
to be clearly superior. They did better on eleven tasks .Conservation of Mass,
Nunﬁer, Length, Liguid, and Ring Segment, Sex and Generic ldentity, Magic,
Draam, Sfbi?ng Egocentrism, and Transit?vity). On three tasks (Sorting, Class
Inclusion, and Guessing fiame), the two groups performed at essentially the same
level, and on only one taék (Lefr-Right Perspective) was the Average~|Q group supericr.
This finding clearly suggests that High-1Q children become concrete operational
at an earlier age than Average-1Q children.

In summary, two results emerge:

1. Children of higher psychometric IQ develop through Plagetian stages

faster than children of lower IQ.

2. Prior to the period of concrete operations, High-1Q children

tend to think in a more nreoperational way than cider children

of the same mental age but lower !0Q,
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Discussion

The comparisons between Hign-1Q growve: and Low-1Q grops of equivaient or
|0w§r MA are somewhat equivocal, in light o rizs peneral iack of statistically
signif. -ant dl “firences. However, the finding of wide arlancé within each G
group Is in itself significant. It Is clear that a given group with little variarce
in 1Q and MA c;n vary a great deal! in performance on Piaget-type tasks. This,
together witin the conslistency of the older groups’ superiority on mere than half
the tasks, and on one-third of the tesks when at a large disadvantage in MA, leads
to a serious questioning of the assumption that psychometric and Piagetian tashks
tap the same aspects of intelligence. 11 appears that children of the same psycho-
metric mental age can perform at very different levels on Piagetian tasks, and
children of higher 1Q can perform at less advanced levels than children of lower
1Q. The direction of these findings suggest that it would be fruitful to study
the performance of larger groups more carefully matched in mental age, and using
a Low-1Q group with less variance in chronological ace {range here was from
8-9 to 12-5 years).

When the findings of this study are taken together with the findings of
other studies, it appears that psychometric mental age predicts performance on
Piagetian tasks only at certain developmental points in relation to Piaget's
stages, Brown (1973) showad that at age 4 bright children tend on'Piagetian tasks to
be inferior to their (olcer) Lower-1¢ mental-age-mates and mﬁre like theit Average-
18 chronclogicai~age-mates. At age 5 (accordfng to the resuits.of the present
study), bright children are superior to Average-iQ CA~hates but tend to be inferior
to Low~1Q MA~mates. By age 6, however, bright children are generally beginning
to be concrete operational and have outdistanced hoth their Average-1Q CA-mates and
MA-mates. At age 9, according to the Goodnow and Bethon (1966)'study, bright childsr
outperform CA-mates bht are equivalent to MA-mates. It appears that psychometric

mental age is not a reliable prelictor of Piagetian stage developmznt, except Ir

[ERJf:‘ the general sense that brighter children become operational sooner.
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Thus, tis zeatradiction noted in thq beginnin;;of 1415 paper between findings
of factér-analytlc studies aﬁd,adé-group compailsore 0 groups widely different
in 1Q turns out to be not a contradiciion after &¢i'. Whether one finds higher~lQ‘
chiidren superior on Plagetian tasks to lcwer-i children depends on the chronologfcai
age one selects to study, At and below the gge»of~5 vears, higher-1Q children
tend to be more like their CA-mates on Piagetian tasks than their jower-lQ MA-mates.
At &6 years of age, higher-1Q chlldren surge ahead of their lower-1Q MA"matgs wheﬁ “
their reasoning bgcomes operational. Thus, it appears that the developmentswaf..
inteliigence dépeﬁds to a large extent to the length of a child's time on earth.
These studies particularly refiect the difference between Piagetian
and psychometric conceptioﬁs of developmea;a% rate. The psychometric conception
is statistically defined as quantifiable and regular in relation to chronclogical
age. For example, each correct answer on the Stanford-Binet intelligence Test
tepresents one month (up to the five-year level) or two:montﬁs {heginning with the
five-year 1e§el) of inteliectual growth. In contrast,"the Piagetian conception of
developmental change is qualitative, and rate cannot,‘therafore, be quantified in
terms of regular iﬁtervals. In fact, a finding of no change on & Plagetian task
for an Individual would not be taken to Indicate lack of change In the individual's
intellectual development. Moreover, poorer pefformance rglative to other children
at a young age would not, from the Flagetian point of view, preclude the eventual-
de#e]opment of solid forma) operational reasoning. Inhelder {1943} found that scie
children misclassified as retardates on IQ tests did attaini formal reasoning, thou -
at 2 slower rate than their age-mates.

!t'thus‘éppears that Piagetian and psychometric methods assess two differcn:

Intelligences. Psychometriq assessment give us information about the degree to
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‘which an Individual has accrmulated a store of correct answzrs to schoul-type

% \ R
questions. Plagetian assessment gives us informatien abcut the degree to which o
i
individual has evolved in the construction of his krowledge and reasoning about

reality.

The primary Implica:ion of this study (viewed in thé context of other
related studies) [s that it is dangercus to limit our assessment of intellercuel
development to psychometric methods. Piagetian methods offer an important source

of very different and perhaps more impeortant information aba' o an individual's

intellectual development. . \
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Footnotes

1This article is based on a paper presented at the annual meeting of the
Society for Research in Child Development, April, 1973. The study was suppo:ted
by the Department of Program Developm;nt'for Gifted Children, Iliinols Cffice Of'Public
Instruction, with supplemental support pfovided by the 0ffice of Education, U.S.
Department of Health, Education, and Welfare through the Chicage Early Education
Research Center, a component &6f the National Laboratory on farly Childhood Educatior,
and by the Urban Education Research Pgogram and the Research Board of the Un?versity
of Illinols at Chicago Circle. Computing services used in this research were
provided by the Computer Centev of the University of lilinois at:Chicago Circle.
Their assistance is gratefully acknowledged. The author would like to thank Dr.
Arthur‘Turner and other personnel of the Unit 4 Schools in Champaign, I1linois, for
the many supportive services which facilitated the conduct of the study, and to
thank the cooperating teachers, principais, and the children of Cnampaign, Urbena, and
St. Joscph, Illinois. The author especially wishes to acknowledge the Invaluable
criticisms and suggestions of Dr. Constance Kami! and .Dr. Lawrence Kohiberg on
earlier drafts of this article. Author's address: College of Education, University
of i11inois at Chicago Circle, Chicago, 11linois . 60680

2The battery !s referred to as “Piaget-type'' because some tasks are inciuded
which Plaget never studied (Guessing Game, Constancy of Generic and Sax ldentity,
ring Segment Conservation, and Magicy. “everthaless, these were inspried by Piaget's
work and are similar in focus and method to Genevan tasks. Tasks and scoring are

descrfbed in detail elsewhere (DeVries, 1971}.



TABLE 1

Analysis of Variance of High-1Q vs. Average-iQ Groups

FPiaget-Type 13 Group SEX AGE SEX SEX CA SEX
X CA A 1Q X1Q CA X IQ
Group Group Group

vz -z

Mass Conservation N.S. N.S. KH.S. N.S. K.S. N.S. N.S.
Numi:er Conservation . 00601 N.S. .02 .Ch N.S. M.S. N.S.
Length Conservation .003 N.S. .0003 M.S. N.S. N.S. N.S.
Liquid Conservation . 0007 N.S. .002 N.S. N.S. ¥.S. N.S.
Ring-Segment Conservation .00 N.S. .0002 N.S. N.S. .05 H.S, . B
Sex-Role ldentity . 0003 N.S. .02 N.S. N.S. N.S. N.S.
Generic identity . G001} N.S. .05 N.5. N.S. N.S. N.S.
Magic L0001 N.S. . 0001 N.S. N.S. o072 MN.S.
Dreams . D00 N.S. L0001 .G2 N.S. N.S. WN.S.
Left-Right Perspective N.S. N.S. Q001 NS, .02 N.S. LOoh
Sorting NS, N.S. N.S. N.S. N_S. N.S, N.S.
Class Inclusion .000¢e N.S. .0001  N.S. N.S. N.S. LS.
Sibling Egocentrism . 0006 N.S. N.5. N.S. N.S. N.5. N.5.
tength Transitivity .mmw H.5. .05 N.S. .S, N.S. N.S.
Lucssing Game ‘ LGt NSl L0001t NS, N.S. .z.m.. N.S.

Aruitoxt provided by Eic:

E\.



>=mg<mmm of Variance of Average-i1Q vs. Low-1Q Groups

TABLE 2

Piaget-Type Task iQ SEX AGE SEX SER CA SEX
xiq x1q XiQ ¢cAX iQ
Mass Conservation N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Number Conservation N.S. N.S. .03 N.S. N.S. M.S. N.S.
Length Conservation N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Liquid Conservation N.S. N.S. .008 N.S. N.S. H.5. N.S.
Ring-Segment Conservation N.S. N.5. .01 N.S. N.S. N.S. z.m..
Sex-Role ldentity .03 N.S. .05 N.S. N.S. N.S. N.S.
Generic ldentity N.S. N.S. .03 N.S. N.S. N.5. N.S.
Magic N.S. N.S. .0009 N.S. N.S. N.S. N.S.
unmwaw N.S. N.S. .000%  N.S. N.S. N.S. N.S.
Left-Right Perspeciive N.S. .03 .00 N.S. N.S. .02 N.S.
Sorting N.S. N.S. N-S. N.S. N.S. N.S. N.S.
Class Inclusion N.S. N.S. 0001 N.S. N.S. N.S. N.S.
Sibling Egocentrism N.S. N.S. N.S. N.S. N.S. N.S. N.S.
Length Transitivity N.S. N.S. .01 N.S. N.S. N.S. N.S.
o2 .005 N.S. .0005 N.S. N.S. N.S. N.S.

O

Aruitoxt provided by Eic:
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TABLE 3

Comparison of Several Mental-Age Groups on Plagetian Task Performance

e

L

Tasks on which High-1Q

group superior

Tasks on whicL High-1Q
and Low-1Q groups are

equivélent

Tasks o which Low=iQ

grous sdoerior

High-1Q, MA=7~2 years

Low-1Q, MA=7-6 years

Number Conservation
Sibling Egocentrism
Guessing Game

Object Sorting

Ring Segment Conservation
Class Inclusion

Transitivity

Mass Conservation
Length Conservation
Sex ldentity
Generic ldentity
Magic

Dream

Left-Right Perspective

High-1Q, MA=7~2 vyears

Low-1Q, MA=6-5 years

Mass Conservation
Number Conservation
Sibling Egncentrism

Liquid Conservation

Ring Segment Conservation

Dream

Guessing Game
Length Conservation
Generic ldentity

Length Transitivity

Sex ldentity
Magic
Left-Right Perspective

Sorting

- £lass Inclusicn




TABLE 3 {(Continued)

Tasks on which High~1iQ

group superior

Tasks on which High-1Q
and Low={Q groups are

equivalent

Tasks on which Low-1Q

group supe: or

High-13, MA=7-2 years

Low-1Q, MA=6~10 years

Sibling Egocentrism
Length Transitivity
Number Conservation

Ring Segment Conservation

Sex identity
Generic ldentity
Dream

Class inclusion

Mass Conservation
Length Conservation
Liquid Conservation
Magic

Left-Right Perspective
Sorting

Guessing Game

High~tQ, MA=E-2 years

Low~1Q, MA=7-11 years

Mass Conservation

Number Conservation
Length Conservation
Liquid Conservation

Ring Segment Conservation
Sex ldeﬁfity

Generic ldentity

Magic

Dream

Sibling Egocentrism

Length Transitivity

Sorting
Class Inclusion

Guessing Game

Left-Right Perspec{ive
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