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v < ; Abstract o ;
This paper reviews studies in which scores on Piagetian tests
of *logical -thought were correlagted with IQ, mental age (MA) and
v ‘chronological ‘age (CA). The pgﬁsible effecks of the size of the
age range and mean age of the subjects on these correlations -with
Piagetian.tests was alsaosexamined. The "data were 44 groups of
' subjeots pbtained from 36 studies in which Piagetian and intelli-
- gence tests were administered to intellectually normal children
from the preoperational through formal operational period. The
-, - Tresultg\revealed that~averaged correlations between Piagetian
, tests and MA were consistently higher than the corresponding
r g The mean sge of the subjects had.no
» ~ effect on the size of correlatioms between Piagetian tests and
-affect the Iy and CA correlations. Specifically, correlations.
between Piagetian tests and IQ were higher within a narrow age
-range, while correlations. between Plagetian tests and CA were
higher within a wides age rang The size pof the age range had
no effect on the size of correlations between Piagetian tests.
and MA. It was concluded that MA scores ylield higher and., more
. consistent correlations with Piagetian tests than either IqQ .
age range or mean

IQ, MA and CA;: but size of the .age range.was found to significantly -

or CA scores,. gnd are not affected by the
age of the subjects sampled. ‘ ,
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Relatite Strengths of. IQ, Mental Age and thronological
T , - b
. Age for Prediotinz Performance on Piagetian Tests1 o0
E N
Valerie Barnes Jordan and Law%ence A. Jordan )
1 3 ' Lo

Graduate~Center, City University of New 'York )

. . This vaver. examines the relétionship between Plapetian tests e

of lovical thought and, standardized intelligenoe tests, through a -
' review of studies in which scores on these two different kinds of

tests Were “correlated. ®1kind (1969), DeVries (1974), and others .
have discussed the differences in theutraditions leadinz ‘to the
develovment of Piagzetian tests on the ‘one hand, _and psychometric i
tests of thtelligence on the other. These two approaches to the
meesurement of intelligzence revresgent different traditions con-
cerning the nature and course of intellectual development, so it
. seemed appropriate to quantify the extent.to which tests developed
under the two traditionb might be related.

M .
.

(S

. One issue considered was whether 'intelligence‘qdotient" .
‘ (IQ) or jmental age" (MA) scales provided7stronger prediction of -
scores on Piagetisn tests, and how these two types of intelligence -
o - "test scales comoared with chronological age (CA) as a predictor.
| From the standpoint of Piagetian theory, one might expect that Ca,
as'an index of develoomental maturity, would provide stronger
prediction of performén%e on Piegetian tests than scores obtained ‘
from standar&ized intelligzence tests. A second end related issue.
considered was whether the revorted variahility in the size of . l
correlations between Piazetian tests 'and Iq, MA and CA might be )
due to ase-related variables such as the azearange and mean age
of subjects ‘sampled. ‘ g

. kol : - B L
\”‘ f atudies mesting the éol}owing criteria were used for this review

¢ l. Piagetian tests were administered to intellectually normal
children from the preoperational through formal ooerational .

=

¢ ) periods; | B w

. o : : o

— g
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lPaper presented at the biennial meeting of the Society for Besearch
'Q in Child Development, Denver, April 12,.1975.
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. 2..the’ range of I¢s of the subjects was, not restricted; ;
3. the age range for the\gubjects was continuous Hif a o
study tested children in the firstJ third and fifth ooy

grades,:ft was not included unless the correlations ) o S0
were reported separately~for each grade level), and | &

- 4., relationships between Piagetian and ihtelligence tests
- and_CA were reported usiﬁg product-moment correlations.

e
N

" On the basis of these criteria, 36 studies were included, and from

these studies, data for Ly independent groups of subjects were

- available. For these 44 groups, the mean 1Q.was 109, and the

mean CA was 92 months, with a range’ from 4o to°216 months .

NS

*the nsychometric tests wers classified according to whether
the tests Wwere scored on a. IQ or age-deviated basis,. or on g:|
MA or MA-like basis (such as raw scores or mental ages expressed
in month or grade equivalents). The psychometrib tests were
aiso class1fred as. generalﬂ verbal and nonverbal. To obtain the T,

‘single best index of the correlations between Piagetian tests

and IQ for each study, we used the correlatien based on general
IQ'when available, or an average of the reported cggrelations
based on the verbal or nonverbal IQ. The same procedure was
used to obtain the single best index of the correlation’ between
Piagetian tests and MA. L : : -

=

- TheﬂPiagetian tests werewclaasified into five major categories,
which’are listéd in Table 1. Within a particular study, if more’
than one correlation was available for.any of these categories,

. then the ¢orrelations were a?eraged using’ Fisher's r-to~Z"

transformation. For example, a study might\report separate
correlations between IQ and conservation of continuous® and dis-~
continuous ~quantity,;. so these two quantity correlations were averaged

to yield a single oorrelation between conservation of quantity " “
and IQ. Once pooled correlations were obtained within studies,

it was then possible to averaga correlations across studies, again
Jsinv Fisher's- r-toré transformation, and weighting the averaged'

4 correlations by the sample sizeé on which each’ separate correlation

- N = 7

W



and Iq,is “:21(5 485)%. This indicates that correlations between

.. groups: inpluded a total of 485 subjects, and that the welghted ot
vaveraz%‘of these correlations was .21, '

g

L 4 ,;‘- ! ) o - o '
wad based.ﬁ These ‘averaged correlations across the 44 groups of
subJects between Piagetian tests and IQ, MA and CA are reported
in Table l. For example, the entry for Conservation of Area

thesé two tests were found for five different groups,. that the

-

The overal1 correlations between Piagetian-tests and Iq, MA
and”CA that appear in the bottom row of Table 1 directly address
the first issue raised: namely, which of these variables yields

"~ the begt prediction of performance on Piagetian tests. The over-

all correlations for IQ, MA and CA were .36, .51 and .38 respectively,
indioating that correlations between Piagetian tests and MA are
1ik€ly to bé hiyher than the correlations with either:iQ or CA..
Inspection of the entries for each of the Piagetian categories
confirms that the correlations with‘MA are "consistently higher,
throughout the table, than correlations with either IQ or CA.
Eliminating the two subtotal categories for Conservation-and
Eogical Operations, there are 15 categories of Plagetian.tests.

‘In gvery category where*"comparison can be ‘made, the MA correlations

are higher than the ccrngsoonding IQ correlations, and in all
tut two cateaories, the MA correlations are higher than the CA
correlations. For both the MA and 1Q, and MA and CA comparisons,
the differences are significant (p<.0l) using a sign test.

However, 8 of the CA correlations are higher than the corresponding

. IQ correlations, and 5 are lower, & difference which is not

significant using a ign test. The IQ, MA and CA’ columns in -
Tagle 1 are based on: data from partly dependent and partly inde-
pendént aroups, 80 a sign test is not fully appropriate for making
this comparison. Nevertheless, the pattern which emerges from
Table 1 is that Piagetian and MA relationships are congistently
higher than either Piagetian and IQ or CA” relatﬁonships, and that

"1 and CA are about equally’strong for the purposes of predicting

scores on Piagetian tests. - . e
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The second issue! zbnsidered 1n this review was whether the

Atwo age-related variables, namely aze range and mean age might 5
1nf1uence the size of the correlations between Piavetian tests

L" . end @, HA and CA. ‘Rank-order correlations between these two .

\
.age~re1ated varlables and the I4Q, MA and. CA correlatlons were

‘r':ca*culated, and fthese are shown in Table 2. To index the ase _"j‘ -
s ranges, the reoorted ages were converted into months. However, .
ﬁ . a surprisinq number of studies--half of the‘h@ independent grouns-- .
! did not: renort actual age ranges, but indicated only the zrade ",
' ) leveils ‘or mean ases of the subjects. For these ‘'studies, an age, -
range’was -estimated by converting each grade level into a 12
month age range, and using. the reported mean age, when available, -.
l as the’mean- are. for those subJects.. (This probably underestlmates
the actual age ranzes to some éxtent, but. if these studies had
' »been e11m1nated it would have ‘severely 11mited the number of
| groups available for this analysis). The age ranges varied from
l v 6 to 71 months, w1th a mean age range of 27 months.
i.‘ I ///The results in Table 2 indicate that the size of the corre-
|

J

4

lations between Piagetian tests and IQ, MA and’ CA were not .n =

| -affected by the' mean ages of the subjects. None of the rank-order

1 , correlations between mean age and the IQ, MA énd CA correlations

§ were significant. The results also indicate, hovever, that the

: size. of the correlations between Piagetian tests and the other 5

| . ’variables is moderated by the age range of the. subjects sampled.

ﬁc “he rank-order correlation between age ranze and the Piagetian-CA

3 " correlations is siznlficant and positive (57, E < «01), indi-

cating that the correlations with CA tend to be higher in studies
with a wide age range. The rank-order correlation between age

_range and the Piagetian-IQ correlations is 51gn1ficant and negative

. (-.48, b <.01), indicating that the correlations with IQ tend ;
50 be higher in studies with a narrow age range. Thus, age range
has significant but opposite effects on the CA and Iq correlations.
g&"contrast,«the rank-order correlation between, age range and the
Fiaretian-MA correlations is not significant, 1ndicating'that these
correlations are not appreciably affected by the size of the
are range sampled. |
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g
‘meble 3 further illustrates the effects of age range on
the correlations with Piagetian tests. by comparine the eve aged
correlatidns for groups having low and high age ranges.: (The
_Erouns were dichotomized at 27 months, the mean age range, and
these avera?ed correlations are not weighted by their resnective
samule sizesdﬂhe t-tests fcr differences between the two groups
_ ihdicate that the groups with low and high age ranges differ
slvnificantlv in the size of IQ and CA correlations, but not in-
. the size of MA correlations. The t-tests use almost the same.
information that isapséﬁ.by the rénk-order correlations in Table
2y and show the same direction of effects. "It is clear in

ﬁé able 3 that the MA correlations are comparable in size-t0 the -

IQ correlation for the low-age-range group, and comparable to

. the CA cornelation ‘for the high~aae-rangc group. The mean. ‘ages
for groubs above and below the age range mean are also reported
-in Table 3, end“while the high-azeqrange group is slizhtly older,
the difference does not reach significance. '"” ,

our results indicate that the correlations between Piapetian

tests and CA are strongly affected by restrigtign of. ren e, as . D
classicallv conceivad and understood in the psychometric litera-
ture (e. =., Gulliksen, 1950). Correlations. between Piagetian
tests and IQ, onathe other hand, are strongly affectéd by what
mizht be called overlapning of _ange when wide age ranges are.
used. ‘The overlappinz-dférenze effect arises with IQ scores be-

: brizht young children and dull older children may be answering
approximately the same rumber of questions on a test, implying °
that they are similar in performance, or in mental age. In the
metric of 14 scores however, the young ‘child's performance is
treated as "high" and the older ‘child's performance is. treated
as "low." PFor studies using a narrow age renge (about 12 months)
it probsbly will{not matter whether IQ or MA scales are used as
,a measgure of intelligence, since both spales will rank the child-

° ren in approximately the same way. But for children in a wide
ace range, our results 1ndicate that MA scalee should alwavs

3

e ysed. 2
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of MA rather than IQ, for two reasons.
" the correlations of Piagestian tests with MA' are consistently e

of the subjeots eempled, ‘while the ‘correlations with MA® are not.

i tests and MA - are coneistentiy higher and less affected by age e

of developmental level than CA for purposes of predicting per-
;formance on Piaéetian tests.

" DeVries, R.

o Co

o . r,'//'
o -

. In conclusion, 1t is preferable to index the relationship
between Piagetian and standardized 1ntelligence tests in terms
First, as shown esrlier,

hizher than the corresponding correlations: with IQ. Second

the correlations with 1@ are strikingly affected by the -age range
Similarly, we conclude that the correlations between Piaﬁetien ' #

ranze than the corresoondimg correlationa between Piagetian tests
and CA. This suggests that MA provides a more consistent index -

el
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e g o r Pable 1 - . (. L
iu . Jj. Sumﬁa;y of Averageé‘correlations between Piagetian . A
- ! Tests and IQ, MA-and CA% o e
E ‘I piagetian.T Testd 19 - MA cA_
g _i " ‘I.VcOnservation o . b ) m; ,
o A Area,\.w ] .21(5; 485Y | .32(3;545) ;17(5‘#58}
' ) B. General qonservation y ' .
' .batteries [.36(8 70) _  .51(10; 994),  .51(7;652)
', C.-Length . “.21(1;102) .32(4;615) °  .50(1375)
. D. Number = - - - .28(7; 1316) B7(6;931) 45(5;630)
. E. Quantity «29(8;677) «45(5;469) ~32(7{6097
L . PL Volume - -° -~ «33(3;674) .52(%;724)  WU45(33336)
- G. Wéivht CU L e '.15(4;;97) «38(5;419)~. ». «32(4;391), ~
"it . qutotal conservatlon «31(17:2278) ;h7(i4:i8222\ -o40(13:;1205)
A é_II.cLozicgl operations-ﬁ w ‘ :@ | .
e A Class inclusion +35(5;308) ,57(9 146) 40 (55 354)
1mssification -, .33(3,117) 47(2;168) IR
L ,C. Yeneral logiéal' op- - ¢,
a - °°  erations bBatteries - ' .52(1 210)- ¢ L, -
F . D. Seriation - ° 38(67450)  150(2,230) ©  .3u(k;383)
. ~ E. Transitivity «13(1;165) _.40(5 520) «36(3;405)
‘ Subtotal:. log.gal operagiog ,3}§§;546) J48(7:833) .36(7;663f
. B General ‘toncrete -« - - e '
- operatiopal batteries «51(5;339)»  58(4;320) . .21(6;492)
| © IV, Spggfﬁl'concepté‘ { «33(8;701) S «49(5;400) +30(8:590)
V¢ Formal operagioﬁs :17(1;6&) ; .20(1;61) ;14(;;@1)
| " Total Piagetian tests 1 +36(29;2909) :51“(22;2142)' -38(21;1966)
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jote. ,ntries following. correlations are the number of ‘@roups and the
; total number of subjects on whichlthe averaged correlation is

+ based. Correlations are averaged using Fisher's r-to-2 transforma-'
tion. A dash 1ndicates unavailable information. = 4
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Aze-related . _ ‘ Gorrelaticn bgtwsen Pi?getian tests an@;
VYariables ' S _Ma CA
' Size of - o L Y
Age Range ! - UBE# W27 o 57#%
"o m :
' ) ;- e : v o
Heank Age ‘ . . -.05 -024 ';ol? e
'Ngmbér of eroups ‘29 .22 , 21
*$p <.01,2 talled test ° s °
;o
¢
i ‘Table 3
_ _ Averaged Correlations between Piagetian Tests’
¢, end IQ, MA and CA by Size of Age Range
. ' N . v .
Size of Mean - Correlation between Piagetian tests%an@§
Apge Range Age IQ - MA CA '
'°-Low (Under | ’ ‘ ,
. 27 monthsgy . 86 M7(21) A48(10) - «25(9)
. N=27 & r . . - . .
~.k ~ ——
High (Over T '
- 27 months) 100 .30(8) "~ +53(22) H5(12)
N=17 R - B . . |
J 5
t test of S : ; -
difference 1.73. ~2:4 56% . ~.67 2.59%

 *p< .05, 2 tailed test

- ' ~ Table 2 -

M

‘ Bénk-or@er Correlations ﬂgﬁween Age-related Variables
and Correldations between Piagetign'Tests and IQ, MA and CA

9

"

- , g8

Jote. Numbers in parentheses represent the number of groups on
which the'averaged correlation is based. Correlations are
averaged using Fisher's p-to-Z transformation.
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