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A Paper-Pencil Inventory for the Assessment of Piaget's Tasks

/

EXS

%aaily adminietered standardized ﬂ?etrument

-

The need for an

. W
" to  measure cognitive hﬁvelopment in children and adulta %drhbeen

Ao

widely diacuaaed "in th¥s educational and psychological liter&ture.

Although‘manv Piagetiad?faee attempts at psychometrizing the tasks
. - . ' :\ Q + . .
as invalid and uselesg g, Elkind,-1971 and Lerron, 1978), others

2 . ' N ’\ .
have .advocated the develé%ment of objective, standardized instruments

(e.g Bart, l978° Kaufman§§l97l' Tuddenham, l97l).
The - research and app‘*bd uses of a atandardized inatrument

3“
Lave been enumerated well qp Tuddenham (1971) (a) as a pretest.

and posttest to determine t”;

>

effectivenesa of Piaget~based in-

struction,or curriculam; (b)ifg a means of asaeeeing readiness for

specific educational experien {‘; (c) as a culturally unbiaaed
reaearch tool to investigate aQé% sex, and social, Zlaae differences

in cognitive development and (d%ias an instrument to empirically

‘inveetigate Piaget's theory, eapec

)

from concrete to fbrmal operationa,%&nd the . development of formal
operational thought throughout adultﬁ%pd. In addition to these

(
\considerations, from a purely practicafﬁperspective, a paper-pencil

test could reduce the arduoue,fexpensivﬁé tedious procedure in-
5 .
volved in the administration and scoring»cf the traditional Piaget
'\? v
\_interviews for?large sanples. A valid stfhamlined assessment"

2

procedure would expedite much Piaget reseercﬁ and make pbssible

more comprehensive studies, .~ . , i

¢ -
,' w5

. I

7 - .

lly‘the nuances of the transition

«
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Already reaearchéra in the area»of science education have
seen the need for a good asséa;ment todl\: A growinévnumber of
chemists, physicists, and mathematiciéna-é?e involved in appiied
research deeigqed'ﬁo investigate the 1mplications of fecent firndings
that about.50%7 of college freshmen enrolled in sclente courses
cannot use formalvréaaoning (McKinnon & Renner, 1971).  Some of
fhese ¥esearcheré, not well versed in test conatruciion,'atandard-
 1zgc1on, or Piaget's theories, and needing a quick aaeeeéﬁent'in-
strument sulitable for use witﬁ groups of students, have feacted

" to the deartﬁ of suitable tests by deviging?their own instrumeﬁte.

Although leading science:educators such as Arons (1976), Fhller,

Karplus, and Lawson (1977),‘Herrqp'(19755,,anq Renner and Lawson

(1573) have.forcéfully'shown th'e réléva@ce of Piaget'S'thedriés

to effective curricula and 1nétruétion/1n acience,/certain'cautionsg
, : ;

! need to be at;eaaed. Theydanger, ae'pbinted odtbﬁy Eerron (197€,°
1577, 1978), with some of\these appl;ed research atudieg by
'naive” but well-intentioned science teachers 1is tﬁat curficpla
will be prematurely altéred.and‘studenta unfairly categorized on
the basis of self-styled Piaget éssésament dev%ces which have
questionable reliabidity or validity.

Notwithstanding, the tﬁgzgftical diecﬁeaiona of the usefulness
end validity of paper-pencil Piaget tests, and the necessity of
thelir proper standardization, a literature revgew éhowed 17 papér-
pencil tests have been teported (Barnes, 1977; Baré, 197i} Burney,

- 1974;_G90d, Kellon,‘& Kromhout, 19;7;\La§son” 1%1§z Longeot, 1962;

‘.




A Paper-Péncil
» 0
" Lunzer, ;965;'HcGréw,’Voﬁkka, & Loudin, 1977; uélsén, 1969; nayeﬁ;
1973, Renper, 1977; Powell & Hoffman, 19753 Shayef éIWharry, 1975;
Sﬁeqhan,yl9i0; Siiia, 1977; Tisher, 1971; and Tomlinson?Keasey,
1975)1 Alﬁost all of thesé-;eetq were designed to measure fo:mgl
'thought,fﬁqst requirgaa high level of verbal and reading ability,
and all can"Pé édminigtered in éroupa, Al;hduéhyﬁost afgifased on
‘tasksiiQ9ﬁ£;f;E\ by Inhelder & Piaget (l95$);xdifferen£ tests use
vasé\lj/di'aparate\numbe.r‘s of items a;'rld‘-;scoring t-echﬁ.ique*' Most
’importanxly, Qitﬁ fe;qexéeptions (e.g.'Lawéon, 1977 and Sheehg?,'
.;920),'Very“little has been pﬁﬁlisﬁed about both the rélidbil‘ty
'Jand'validity of.tﬁese tests. u,‘ | ’ ‘
As‘wéll as éaper;penpii instruments, thewliteratufe_includea
other notable atteﬁpts £o standardize bafteries'of Piaget's tasks
~which are aéministered thtough‘{?d;vidﬁal 1nterv#gws: Goldgchﬁid
aﬁd Bentler (1968) have'stangafdized and'pubiished the?Concept. -
" Assessment it =~ Conservatio#; Kaufman (19%1) administered a
standardized Piaget battery to kindergarten children: and Laurendeau
ana Pinard (1962) devised an experimental queationnai}e to assess
causal thinking. g
If a giobal conclusion can be drawn f;sm all the above studies
which have taken a psychometric approach to Piaget's tasks, it
woﬁld be that ft is-possible to consgruct assessment instruments
which faithfully measure cognitive development and'yieid results
eiﬁilar to the classic Plaget 1nd1vidualA1nterv1ews (with the

*

possible exception of the timing for formal thought), and which

S
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5
&reatly facilitate'Piaget research. 0Of a;l,the‘earied instru-
ments reported, however, there appear to be some notable gaps -
no test clearly meets all of the foliowing critertis: (1):com-
prehensively covers concrete and formal tasks; (2) requires min-
'imal language and reading skills; (3) can be administered to a
wide range of ages: (4) can be quickly and easily administered to
“virtually'any size group; (5) caa be quickly and ohjectively scored;
and (() has been standardized and  adequately studied for reli-
ability and validity \
4 .published but little known instrument does exist which
éeems.to meet all but the last criterion. An Inventory of Piaget's h
- Developmental Tasksl (IPDT), publishéd by Furth (1970) Vith B., ~
Ross and J. Youniss at Catholic University's Boys Town Center, is
-en experimentalAinstrument te be used in.the study of cognitive
development with subjects eight years and oldeg. Although eight
years since ite pnblication, the existence of this inventory has
not been widely reported, and there still are no-najor published
reports on reliabilipy or‘validity.
: Although Roee (1968) and Filer\(1972) have collectgd - -sone
data on the IPDT which show <changes over age, a etudy by Patterson
(1975,'was probgbly the first to use the instrument extensively
in a research project. As part of a larger study, he individually
administered 40 items fron the inventory to‘32A§—6—yeer-olds and
Z—Cwyear—oide end fonnd that the older group scored significantiy

higher. The study offered no conclusiye,‘emnirical evidence of

reliatility or validity, but concluded ‘that the IPDT had potential

o - Y _
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6
as aﬁ inatruﬁent to aaseaavcognitive develgpment.

NBased oh these preliminary indications‘thaplthe inventor§ had
‘,ger}t, a major research project was éogducted to évaiuate‘the reli-
.. ability, validity, aﬁ% usefulness of the 1PDT. - The initial results
of this project have reéently been reported (Milakofékf & Patterson,
1977, l959,'1n press; Patterson & Milakoféiy, 1978).;

The purpéée of this paper is to expand on ;héée previoua'reporté
'by’preéiﬁsﬁng additional data on the reliability, validity, and use-

fulnegs"§¥ the IPDT; and by making suggestions for itse impnovemént

as an educatlional assessment instrument.

Y

< Method:

Subjects «

A total of 542 subjects were tested in all during ‘1976 and

~

1977: 250 third, sixth, and ninth grade. students in a suburban

Y

school district; 216 freshmen and sophomores at The ngks Canmpus

of Penn State University; 60 adults in co&lege continuing educétion
claéses at Berks; eight'educably retarded children at a speeial
e@uéation center; and 14 eduéably retarded édu%ts at a sheltered
workshop. Informed consent was obtained for all participants in
the study. | -

For the méjo; reliability-validity part of the study, approxi-

ﬁately four -groups of 60 students each were used in the design

shown in Table l.,fln the publicwsch00155 classes were gsplected by

Insert Table 1 about here. i
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AN

the respective school ptincipals to participatejin the study and

individuals were aeaigned to a proup rarfdomly.- College. students
inlpeychology coufeeh wére randomly aasigned to one of-the three /
Y . :
{
groug 4 Subjects not. in the 12 groupe used for the reliability-

Validity gtudy were adults in aelected continuing education psychology
Lo -

K
4

- )
courses ', additional college freshmen and sophomores in selected °

chemistry and logic courses, and additional gixth graders from a

class in the’same school as groups 4-€. The retarded subjects weke
chosen on availability by the Specigl education teacher in thk center.

~

and an administrator in the sheltered workshop.
[ 4

The following background information, where available, was

.obtained on aubjects; age, gex, number of brothers and sisters,
birth order, home neighborhood, father's occupation, latest IQ and
achievement testgscores (SAT scores for college students), and grade

averages. o - ' ) _ ~
© repr®

—————

"The IPDT is a 72-item, untimed, multiple cho'tce, paper-pencil

e

invéntory dedigned griginally as part of a project involving the
# . -
testing of cognitiye development in Havaho Indian children. 4
. .

sanple page showing an item in the conservation of volurie subtes:

is-included as-Figur~ 1, It wag designed to translate sone of
N . ’ . i

Insert Figure 1 about here -

'

<

Plaget's concrete and formal operational tasks 1nto\an objective,

guick, standardized paper-pencil format which‘requires nininal

~ - -

R .
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. 8
reading ability. ‘Eighteen sets of taéks,-dividéd'ihto subtests.
of four ltens %acﬂ, are presented in illustrations. Fach set

1's intfbducbd by an example which 18 correctly answered.in the .

. T ‘ ,
; test booklet! Five problem areas are covered in the test.

conservation (4 aubtests), images (4 subtests), relacions (3 sub—
tests), classification (4 subtests), and Taws (3 aubtests) The
1¢ subtests are identified in Table 2 with the approximhte ages

t

for their mastery according to the Piaget literature,

—§— v -
Insdrt Table Z‘aboum hgre

In this study, the IPDT was administered in four forms:
1. Group Test. Groups of students were given answer sheets,

the IPDT test booklet, and were read instructions on how to take

! the inventory. Subjects were allowed as much time as necessary

to complete all jtems. ‘Approximately 45 minutes were' required for
N 1(/’

>this administration. : ‘\“'

‘ . "
2, Group Teat Part 1. The sare procedure was followed asg

with the group test éxcept only half the test waé'given, i.e. \

_ subjects only answe red 1tems 2 and 3 in each subtest Itqga 1 andg

4 In each suttest were covered in the booklet and on the answer
v .

sheet. This adninistration usually required 25 minutes.
3. Group Test Part 2. The same as group test part l'gxcept.

that subjects answered the first and fourth items in each subtest ,’

items 2 and 3 were covered. Aproxinately 25 minutes was required.

L
o

s L g |
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4, 1Individual Test. To determine 1f the paperrpencil format
obscured subjeéta' underatdnding.ofizhe cénéepts tested, the aecond
and third itema in each augteat (same items as 1n group test part
1) were choaen to present individually to subjecta. Objects ' $
similar or identical to those 1llustrated in the IPDT booklet were
in%ected or constructed and spread out on tables. Subjects were
brought 19 individuaily, shown the objectﬁ and asked qu?étions'
similar tb those Lﬁ thg booklet, Testers were trained not to ask
1eading‘quéstions; but td nake sure.gubjecta understood/what was
Leing aaked. %esters recorded responées on an answer sheet and

' ] ,
wrote comﬁents wvhen appropriate. This adninistration required

'about 30 minutes.

Iesting Procedure
Ag -Table i indicates, for the reiiabilitywﬁaiidity study
- .
there were three phggéﬁ,of tésting jigh at least a month elapsiag
" between e;ch phase. In phase one students in each,group took
tests in one of three orders 1) 9ne~third‘took an individual tesE
first, followed by the’grqup teé; a feﬁ days laster (groups 1, 4,
7 and 10); 2) a second th#fd had the group test first followed by
tﬁe individuql tegt (groupé 2,:5, 8 and 11); and a final thirékﬁﬂ&
bnly group test parﬁ41 (groups 3; 6, 9 and 12).
1p tﬁe second phase, the first two groups im cach grade took
retests of thefgroup test, and the third group took the grpup tew -

part 2.. The third phase consisted of tape-recorded interviews ~'th

- 30 randomly chosen students in groups 3, 6 and %: they were askcd
\\' " , .. o
l 1 U W
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- to exﬁlain their answers to BLILCth questions on which thedir" g;oup
had performed pborly. The orlasion of group 12 interviews &as

. p .

sinmply due to lack of time before the aubjectn fininhed achodi

| lhc above countcrbalanced design was used 8o that- reliability
aqd validity.information could be aosessed without contamination B;h
~prior exposure to‘fhe 1nveﬁt6ry‘ The testing sequence within- each
rrade permi;ted uncontaminated group scores to be compared with
uncontaminated 1ndividua1 scorcs, and téstlretést correlations could
be cohputea without'admigistration,order confaminatioh. Only groups
J, 6 and 9 werc interviewéd‘bccéuse all ofher groups had been
contaminatéﬁlby theq}ndividual test,

The subjects who were nét part of the abov; design were ad-

rinistecred the IPDT group test; the rgtarded sdbjuctg had” to be

b

glven special individual administrations where items were rcad to

them out 6f the bdoklet. )
“egults and Discussiog‘
Reliability | ”
Three ﬁeasuresvof reliabilitybwere computed‘
l; St-retost reliability (COLffiCiCﬂt of stability) vas

determined by correla ting total IPDT group test scores for (ight

Zroups on two adminiotrations of the group test one nonth apart.

LR
v

. e
The results are shown in Table 3. .Lhese‘correlations, with one

¢Xception, are highly significdnt and are 1in the cencmal o range

\ R . S

" s ot e e e et e
. i :

| Insert Table .3 and Table &4 ali - Fore
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1
reliability cbefficientu:of widely u#ed standardized tests.
2. Iﬁternil consiugency (split—half'rel1nbilify)'Qan aﬁsepued

by correlating IPDT group test part 1 scores with group test part

\

2 scores and cqrrbcted by the Spearman-Brown Formula to yield ra-
liabilicy coefficients for the teat as a whole (Table 4). These

coefficients are consistently high and are in the range of con-

sistency coefficients of widely used standardized taafs;
. . / : .
3. Total IPDT group test and retest scores were cowmpared by

»

& an analysis of variance., A significant phaﬁe effect was found,
F (1,120) = 6.242, p & .02, but & Dost hoc analysis tndicated that
the only aignificant difference in test-retest scores was for group
2, F (1,120) = 16.138, p < .001.4.Figure 2 clearly qhows the.

u

. eimilarity in mesns for allkgfoupn except two.

. e

5 Insert” Figure 2, about here

These data on réliability"tor;éspond‘closely to reliabilicy
studies on othef Plager teats (Burney, 1974; Lawson, 1977; Nelson,
1969; Sheehan, 1970). The lower test-retest corfelacionu in grade
6 can ;e explained and indeed ave actually predicted by Piaget's
theory. Studcnta 11-12 years of age are in the trgnsitional stage
between concrete and formal operatione and their reasoning is not

conaistent. This is ahown by the fact that the veriances in scarec

for grade 6 are larger than any other group (i-e "ol $). Tk
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)

group neans do not change much from test to retest ,but there is

Jnsert Table 5 about here

B

\ )

a grecat deal of individual varlability in responses withiv the
group on each test adrinigtration. .

Lhe significant test-~ retoct difference found in the scores of

1

group 2 is more difficule to explain. Since phase 2 retest scoresk
for grades 1 and 2 are virtually identical, and  since group 1 did
rot charnce significantly from test to retest, the most likely ex-

planation for the group 2 change 1is that it is an artifact of th?m
first group test adrinistration. A review of that particular 'i

testing session revealed that it wes the tester’'s first test ad-" ™
rinistration and the only session where there were problems
raintaining a serious, quict environment for concentration. ‘he

N

.

low scores on the first adrinistration for group 2 might well have

~

been due to the students' lack of seriousness 1in taking the test. /

/

The general conclusions concerning reliability, therefore, -

are that the IPDT scores are stable over a short pecriod #. -

vide range of age groups, and that scores are not sericoe v ffoerad
ty situational testing variables. Furthermore, the iove-:ory is
internally consistent and appears to be neasurinvoe o o1 1o

trait, rather than a spccific, temporary .trait.

Validity

1

To evaluate corcurrent validity, f.e. to & - o, < oo

13
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paper-pencil IPDT was assessing cogni;ive develophent in the same
manner aQ Plaget's individuallinterviews and demonstrgtione, an
analysls-of variance was performed to/determiﬁl if th;re were any
significant differences beéwggn the individual test and.the

identical items in the group test. Figure 3 11lustrates the

finding that there was no significant difference in group test scores

Py
Insert Figure 3 about here

)

=nd individ§a1 test scores at any grade level, F (1,148) = .848,
P > +20. Althoigh the difference for grade three is large, it 1s
not a significant difference.

Construct validity was investigated by compaving mesn scuies
for each groupfon cthe IPDT. Additionql ahalysea of variance showe¢
a significant graag gffect 4in both éroﬁp, F (3,120} = 70.36,

p < .001, and individual, ¥ (3,152) = 72.518, p < .001, IPDT scores;
however, a post Egg analysis revealec no significant’diiference in
group or individual acoree between 9th grade and college, F (1,120)

= ,83, = >).20; F (,152) = 1.24, p 7 +20. These results venld be

predicted by Piaget: the 8-9-year~olds are in the concre” itage
and should perform differently from 11-12-y:. olds,
transition, and both grcupse should be different frew - [ ..oar

olds who are in the formel stage. Since the 14-1%- .- ST
college students should both be in the formal s - : SRR

is expected.

14
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b
The same pattern of increasing mean scores on two ﬁifferent
]

kinds of administration of the IPDT shown in Figures Zfand 3 1is
also evident in a breakdown of the 18 subtests by prob}em area

"1llustrated in Figures 4 through 8, The criterion of PS% or more
! .
!

v

W

4 Lo
' Insert Figures 4 through 8 about here BER

>

correct responses on items in a subtest (i.e. at least three out

-

of the four {tems) achieved by 75% or more of a group i8 used to
define mastery of a subtest concept (such é criterion has been used
by Elkind, 1962). The data shows 15 out of 18 coﬁcepta (83%) have\4_

been mastered by colle3e~students, 12 out of 18 (67%) by. 9th graders,

5 out of 18 (287) by 6th graders, and none by 3rd graders. Mastery

clearly increases~with age, and the big increments between grades s
3, 6 and 9 are evident,
When IPDT grbup scores were compared to other standardized

instruments, the results showed significant correlations witH

achievement tests and, with one exception, 1IQ tests (Table 6).  For

Insert Table 6% about here

college students, the highest corrélation with an achievement
measure was with high school point average, e.g. for group .11,

r= ,71, N'= 21;"2 & .001l. These data suggest the IPDT is meésuring

a factor related to both achievement and intelligence, and are

v

o 15
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comparabie‘tq‘the findingg of others who have ¢tompared thg'results
of their Piagét te;ts to standardized testg‘(elg. Lawson, 1977)."
¢ The final and least objective indicator of 'validity was the

J

phaée three informal intervieis with the public.school students.
Ten subjécts from each grade (groups 3, 6, 9) wé{e ;aﬁdﬁmly
selépted for intervigws. They were shown and asked to explainvtheir
.aﬂswer.to fhe most frequently nisséd items on the IPDT. The un~
equivocal finding of both investigatofs interviewing separétely waé
that - students who missea items had not achieved thé requisite
cognitive structures; neither the paper;pencil, multiple—cboice
fornmat of the inventéry nor the way any individual igems wvere pre- -
sented appeared to significantly mislead the students into an in-
correct aﬂswer.

The general conclusion cdncerning validity is that the IPDT
basic§lly shows the developmental progression of'reasoning found
by Piaget and other researche;s in the five major areas inc}uded
on the inventory, and that it‘yields a result similar to the

traditional, individually administered tasks even though using a

N
paper-pencil format. These 4ind ators, closely corresponding to

similar validity studies of otHer tests (Bart, 1972;: Burne%, 1974 ;
Lawson, 1°77: Renner, 1977), provide initial evidence that the
IPDT has concurrent and construct validity.

Other Results

A

A few other findings are noteworthy. Table 5 summarizes the

16
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fesulfs of scores oﬁtained from all students givenithe group test:v%
: v : S
(excluding groups 1, 4, 7 and 10) and lists the five most difficult
‘suwtests for?each éroup.' The conceptsiof classification (classes)
an consérvation of>volume ére difficult  for all ages, and students
wﬁz should te in fdrmél operatipns gtill have dgfficuity with
p rsPective (shadows), eonservation of 1ength CQisténce) and 1awéﬁj
_(}otations).~ Figures & through § graphicaliy iilustrate this
f&ﬁding: no group nastered classes, distance, or rotgtions,'and
only college students mastered conservation volume, inages {shadows),
and probability--and these were barely mastered. Theséféésults .
clearly support recent studles that show Plaget was 1ncorrect abouf
the tinlng of the attainment formal thought (e.g. Llkind, 1962;
Towler & Wheatley, 1071). _ | \

An analysis of scores 2mong full-time college students

(Téble 7) revéaled a slightly higher score for science majors than

Insert Table 7 about here

>fo; non-sclence najors, but the difference was not statistically
slgnificant. /It l1s Interesting tolnote that the only perfect
score on the inventor§ out of the 542 subjects testedhwas nade by
& top sclence student. *

The edministration of thé IPDT to the two mentally retarded

groups resulted in means of 21.5 for the 7-9-year-old group

(M = 8), and 25 for theAi9—457year—old group SN,é 14). Because

17
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of the s;all sample ai;e and because 1ndividual IQ's and back-
ground information could not be obtained for fhese aubjécta, it
is d1fficult to make any interpretatiéns of the results. It woul&
appear, however, that the IPDT could be of use in 1dentifyi£g
parficular‘htrengtha for mildly ox moderateiy retarded adults.

Concerning cdrrclates oflgcores witﬁ subjecﬁ baékground'inr
formation, the comparisons of total IPDT grouﬁ score; with géﬁé
number of siblings, bif?h order, or neighborﬁood;showed no siénifi—‘
cant trends. There clearly i1is a relationéhip betwaen age and score,
but not within a grade. A& correlation of -.50 (N =/53, p <.001)
between IPDT group s8core and age for subjects ovq{ 22 yeoars 1is
congistent with othex findingqvom the &ecline o} fofmai thought
through gdulthood (Coleman, 1993). ¥

Total group IPDT séorea correlated poorly with introductory
cofiege chemistyy grades, r = .28, N = 89, g £ +02. A highe;
corre%ation was found between total IPDT scores and grades in an
introsuctory college logic course, r = .62,‘§ = 20, pg.01.
This correlation was approximately the‘same as that of high school

rank and SAT scores with logic grades. These correlations are -

and, other Piaget

N\

.roughly similar to findings of grade correlations
tests (Albanese, et.al. 1976; Good, «t.al., 1977).

Usefulness

The IPDT provgd to be a quick, easily administered test which
can be given to normal subjects 8 years and older in groups and

3 . "
mentally retardéﬁ on an individual basis. Since minimal readin§

3
\

15
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s proficiency 1s required, mfnority énd Culturaily deprived studgnts
with read: 2 prob;gms would nog apéear thBe seriouély disadvant-
aged by the test, alghough this Stﬁdy doeé nbt‘deal with such
samples. l'iost normal subjects from age 8 through adulthood
: . y
A"ﬁmediately understood how to take the in@entory, and most 8-yeaf—f
;ids had 1little difficulty réading the items. '{ostﬁnormal'Squecﬁs
required about 45 minutes to complete the inveﬁtory; the mentally-
'retarﬁéd subjects generally needed more time. Ih gddition, all
ages seéﬁid to find the inventory intrinsically interesting and
‘ chglienging; no one seemed to dislike‘the test, and most found 1t
enjoyable or even fun. Some adults found some of the items amuéing
and emitted feriodic chuackles.
Sz;eral uses are foreseen. Because of the ease and economy
-of administration, and ﬁhe inventory’s comprehensiveness in covering
five problem arcecas and both concrete and formal tasks (most paper-
pencil tests cover an'or tﬁo problem areas and either concrete or
formal t;sk),»Piaget researchers could make use of this inventory
to further sEudy cognitive develépmeﬁ; over a wide age range and
with different sociocconomic or minority groups. Lducators coul@
" use the IPDT to aid‘i% curriculum assessment, especially ip @eter~
mining readiness and subsequent ordering for certain science and
math courses. The IPDT, used in this manner by Pilaget proponents

In a school system, could help demonstrate to non-Piagetians the

unfolding of specific thought concepts and the importance of de~-

/
signigg a curriculum which facilitates ré&soning development, for
” -
normal as well as exceptionad children. 1In addition, the IPDT 8

0/
e
e
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appears to be a promiging instrument>for,use by educators who have

Q

developed Piaget-based courses and who need an instrument to tdentify
students with reasoning difficulties, or would like to assess pre-

test or posttest performance.
-

Although, there appears to be wide potentiai for this 1nstrument,i

Yo el
clearly a word of caution must be added to prospective users. There

. are definite iim{tations to this ipvéntory. As most Plagetians
contend, a single score on a paper—pencii inventory cannot yield
the sane kind of qualitative information thét an‘individJ;1 interview
can--most especlally the reasons for the éubject?s response. the |
IPCT therefore would be best used in situations where individuall
interviews are impra;tical oY impossible, and where a quick, gro;s
measure of functloning is required. Lven then, éignificant déciéions
on placement of z gtudent certainly should not bte made entirely on
the strength of ths IPDT score. Interpretation of scores should only
be made in light of Piaget's theory; the IPDT is not designed to be
N
used as an IQ test or an achievement test. . . |
. ‘N

‘Ulers should also keep in mind that the IPDT 1is directed more
at concrete thought than formal thought. 45 would be expected,
therefore, for junior high age and older, there 1s a cgiliﬁg effect

on' parts of the test since 90 or wmore of 9th éraders got the sane

35 1tems correct, and %0% of college-students got the same 40 items

\

correct; I+ appecars that roughly half of the teét_is too éasy for
subjects 14-15 yeafs and older; however, with recent evidence of
regression of thought in old age (Coleman, 1973; Papalia, Kennedy,

L Sheehan, 1973), the concrete operational emphasis of the ;est'woﬁld

/
w~t)
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| ‘make this inVenFory'gg;xe useful for life~span studies., .So the
remaining half of the test doecs appear to be of value 1in screening
specific concrete and some formal reasoning difficulties in adults,
but the inventory is not'designed to indicate proficiency in all
areas of formal thogght.

For ﬁse with normal junior and senior high school and collége
students, a new form of tﬂe inventory could be printed to omit the
following eight subtests™ quantity (#1), levels (#2), sequencéﬁ
(#3), matrix (#5), symbols (#6), movement (#8); seriation (#10), » L}

~ and inferenceg (#17) .- Possibly weight (#4), inc1;s4on (#16),- and
perspective (#7) could also be eliminated. The”rééulting inventory,
while half as long, shoﬁld be as reliable and valid as the complete
IPDT.

Conclusion

In light of the widespread search for standardized instruments
to agsess Piaget'srtasks,‘theNIPﬁT is'clearly,a promising theoretical:
and applied research instrument. The data presented in this studf

-

on reliability and validity certainly are a beginning at standardi-

<

zation of the/ instrument, and provide the necessary, initial back-

7
{

¢sround information for judicious use of the IPDT by reséarchers.

luch nmore research needs to be doné with the instruﬁent before
it might be recommeﬁded for widespread, applied use. Jdorms fof
cach age level and various gocloeconomic groups need to be determined,
and additional reliability and validity studies using a more
iooresentarive ol as o4 to Foodone. A more commrehoncive analvsio of the

it alee wiehp 1o-d te n revision of the inventory ® _vond the zupgestion on,

. | 21
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eliminating certain subtests for olders subjects.

. ! . w
This study has only been the beginning of a long path of

research to develop a higbly effective 1nstrumént to assess

cognitive deveélopment, a needed tool in

of Piaget's theories,

the enpirical investigation

e,
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The IPDT booklets and anawér‘key purchased from Cathdlic
University for use in this study contained two érrors which were
corre;ted in this study'for.all administrations: (a) the correct
answer ‘for item 11 is ‘ﬁ", not 'B”‘as indicated on the answer key;
(b) for item 71,‘1n order for answef “b" to be correct, as indicated

on the answer key, the "“D" figure would have to be changed; we

chose to place dots in the third ball, leaving the first two white.
; .
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Table 1
Reliability-Validity Research Design
' Phage I Phase 11 _Phase III
Subjects Testing Testing Testing
Grade 3 Grp. .1 Indiv. Grp. Retest Grp.
(8-9~Yr.-0lds) , ' ‘
N = 58 Grp. 2  Grp. d Indiv. Retest Grp.
Grp. 3 Grp.Pt.1 ' Grp.Pt.2 ‘Individual
oL ' v Interviews
4 \_\ '
Grade 6 Grp. 4 Indiv. Grp. égfeat Grp.
(11-12-Yr.-01ds) ‘ _ :
N -»S7 Grp. 5 Grp. Indiv. ReésateGrp.
Grp. 6 "~ Grp.Pt.1 Grp.PEJZ Individual’
< Interviews
: _ p
Grade 9 Grp. 7 Indiv. "~ Grp. Retest Grp.
(14-15-Yr.-01ds) . ,
N = 60 Grp. 8  Grp. Indiv. Retest Grp.
Grp. 9 Grp.Pt.1 Grp.Pt. 2 Individual .
Interviews
College Grp.10  Indiv. Grp. Retest Grp.
(18-19-Yr.-01ds) . e
N =262 Grp.1ll  Grp. Indiv. - Retest Grp.
Grp.12 Grp.Pt.1 Grp.Pt.2
>
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2 ‘Content Summary of IPDT ;;xs
- ‘/ J/ e
Subtest. -Subtest Problem Concept . ag :ox.
No. Name Area, Assessed yery
/ ' ) Age
1 Quantity Cohaervation ' Censervation of 7-8
~ Quantity
2 Levels Images Transformational 9-10
Imagery
Sequence Relations Ordinal Relations 7-8
Weight Conservation Conservation of . 9-10
Weight - ’ ‘
5 Matrix . Qiassification Classification 7
6 Symbols Classification Combinativity 7-8
7 Perspective Images Perspective 9-10
8 Movement Images Kinetic Imagery 8 .
9 Volume Conservation Conservation of 11-12
. . Volume ‘
10 Seriation Relations Ordinal Relations 7-8
11 Rotation Laws Kinetic Imagery 8-9
12 Angles Laws Reciprocal 12
Implication
13 Shadows Images Perapéctive 9-10
14 Classes Classification Classification 12-13
15 Distance Comservation Conservation of 10
Length
¥
16 Inclusion Clagsification Verbal Class 11-12
‘ ’ Inclusion
17 “Inference Relations LVé%bal Transitivity 11-12
18 “ Probability " Laws Probability 10-11
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>

' o Table 3

4

Pearson Product-Moment Correlatitn

Coefficients for IPDT Group Test—Retest Scores

5 ‘
| Grade
3 6 9 College ~
Group 1 2 4 5 7 8 10 11
T 87 7MY w0 Le2™ L e ge™™ o™ erM
| | - ")’
n 20 20 20 19 20 20 2w
*_E<‘>§5. Y
**p < .01,
*k%p < 001,
v ¢ [
A

33
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Table 4
Split-Half Reliability Coefficients for IPDT
{ ' Grade )
3 6 . 9 College
.Group 3 6 . . 9 12.
n 17 18 17 . © 20
\"\
2 71 .63 .84 .71
b »
8Corrected by Spearman-Brown Formula. .
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Tablé™ 5
Mean Scores of IPDT by Grade with Mean Scores
LY
of Five Most Difficult Subtests
rpp7T? Subtest?
Grade - ' —
X SD n No.  Name x SD
‘ 3 ‘ .
(8~9-~Yr.~01ds) 30.05 5.75. 20 9 Volume .60 .68
: - 7 Perspective 75 .91
14 Classges .90 72
‘ ‘ . 11 . Rotation 1.00 65
13 Shadows 1.45 1.19
18°  Probability 1.45 1.15
: 6 . ' d . v ' ‘ ) .
(11-12-Yr.~-01ds) 47.31 10.22 94 11 Rotation 1.70 1.21
: 14 Classes 1.73  1.13
18 Probability- 1.91 1.22
9 Volume 1.98 1.20
15 Distance 2.18 .81
9 .
(14~15-Yr.-01ds) 57.00 6.84 20 14 Clasgses 1.95 1.39
‘ 15 Distance . 2.35 .81.
13- Shadows 2.55 1.10
9 Volume 2.65 1.18
. _ 18 Probability 2.80 1.24
College R " a . :
(174¥r.-01ds) 62.27 5.92 226 14 Classes 2.27 1.37
, ‘ ' 15 Distance 2.74 .76
v \ 11 Rotation 2.96 1.07
' i ' ‘ 13 Shadows 3.06 .84
9 Volume 3.25 1.03

a't»tax:!.ummescore = 72,

b
Maximum score = 4.

a ¢
C
Tie score. N

dIncludea Ss who ﬁere not part of the reliability study.

ERIC | . 35
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Table 6 ]
Pearson Product-~Moment Correlation
Coefficients for Group IPDT \
‘Scores and Standardized Test Scores
‘Test Score Grade 3 Grade 6 Grade 9 College Adults

s Grp. 2 Grp. 5 Grp. 8 Grp. 11  >22 Yrs,

n | 20 19 20 21 53
- Full Scale IQ8 ,42 WAL . 68%kk
. oy . '
Total SAI“< ; Y XL
Composite
Achievement . 58%% 87k .46 I
1‘ . \ ’ ¥

il .

"aLorge-Thorndike Intelligence Test.

Dlowa Tests. of Basic Skills.

*p < .05. d -

*%xp < 001,
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Table 7 )
Mean Sub;eat Scores for College Science~Engineering
-énd Non-Science Students
\ ‘

Mean Score R

Subtest Subtest . 5 .
Number Name Science”  Non-Science F*
1 Quantity 3.42 3.29 707
2 Levels 0 3.89 3.67 2.157
3 Sequence 3.85 4.00 1.855
4 Weight 3.97 .3.86 2,308
5 Matrix S 3.89 3.95 .388
6 Symbols ' 3.70 - 3.81 .834
7 Perspective 3.82 3.57 3.132
8 Movement 3.70 » 3,62 .252
9 Volume 3.36 \3.1 1.184
11 Rotation ; . 3.08-. 2.90 .532
12 Angles : - 3.62 3.33 2.411
13 Shadows ; 3.17 2.95 1.605
14 Classes . 2. 44 2.19 726
15 Distance 2,78 2.52 1.474
16 Inclusion 3.71- 3.48 . 1.414
17 Inferences . 3.82 " 3.86 .079
18 Probability . 3.38 43,19 .685
TOTAL - §3.5° 61.2° 3.056

| T o

)

Noté. Maximum SEore = A.

E_l_rl =.89.

AT
R e

b = 21,

»
Vs

- “Maximum Score = 72«

*p n.s. with df of 1,108. .
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Figure Captions

1. Sample page from the IPDT showing the examble and the

last item on the conservation of volume-subtest.

Figure

[ Figure

- later. .
'Figure

P~

2. -Mean scores of IPDT group tests and retests one month

e s .

3. Mean scores of identical items on Broup test part 1

and individual test for each grade.

., Figure

4. Percentage of subjects by grade attaining at least

three out of four items correct on each of four clasaifﬁcation subtests.

Figure
out of four

Figure

out of four

Figure
.out of four
Figure

out of four

5. Percentage of gubjects by grade attaini@g at least three
items correct on each of four:;onservation ;ubtests.'

6.' Percentage of subjects by grade attaining at least three
items correct on each of four images subtests.

7. Percentage of subjects by grade attaining at least three
items correét on cach of three laus subtests.

8. Percentage of subjecta by grade attaining at least three

hY

items correct on each of three relations subtests.
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| exoinple I 3

¥

Here.is'a (M) Here isa -
~~clay ‘ball. jar of water. >
. We put the ball in

the water.
O —

What happens?

Here is a Here is a smal,
A light ball. O heavy ball. ®

&

Se

- What happens with the!'{

o — / !
' small, heavy ball?
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Inferences (17)
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Sequence (3)
(Ordinal Relations)
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