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ABSTRACT 

Normative data was collectEd on the modified form of the 

Wisconsin Card Sorting Test (WCST) for children 6 to 9 years 

old. Thirty children at each age level ( 120 total) were ad­

ministered the WCST, the Peabody Picture Vocabulary Test-Re­

vised (FPVT-R), and the block design subtest cf the iISC-R. 

A simple concept formaticn task was also administered to in­

sure all the children had the concepts color, form and num-

ter. DevelofmEntal changes in flexibility and 

solving skill were investigated. Performance on 

in problem 

the WCST 

was also ccmpared with intelligence and mental age scores on 

the PPVT and blcck design subtest. 

The number of categories obtained and the total number 

of errors made on the iCST were significantly related to 

age. However, no particular type cf error could tE i dEnt i­

fied as decreasing significantly as the age of the subjects 

increased. correlations between intelligence and iCST f-er­

formance were lcw. ccrrelations between mental age sccres 

and WCS'r perfcrmance were significant but only accounted for 

nine percent of the variance. Mental age scores on the PPVT 

and the block design subtest were equally correlated with 

WCST performance. 
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A new s c oring system was devised for the modified form 

of the WCSI . This, and related issues were disc ussed . 

Dr • R . G ra v e s 

Dr . M. Corc oran 
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IITBODUCTIOli 

Experimental fsycbclogical investigation when uti­
li2ed clinically must be concerned not so much 
with whether a prcblem is solved as with the way 
in which it is solved. In othEr words, it calls 
for a carEful qualitative analysis of the pa­
tient• s acti vi t }', of the difficulties ex pet:ie need, 
and of the mistakes made (I.ut:ia, 1966, p. 303) • 

When evaluating children's abilities to solve cognitive 

problems it is imperative to take into account devElopmEntal 

differenc,es in the way in which the task is a ttem fted, as 

well as the ability to find the solution. ThE f llrpose of 

the present study is to collect norms en a problem solving 

task appropriate for children and to examine scmE differ-

ences b€tveen age grcups. Specifically, the study coafares 

differences in flexibility and problem solving skill at fcur 

age ievels. The relationship between intelligence and men -

tal age with problem solving ability is examined. The fol-

loving sections will p:resent the raticnale for nor ■ collec­

tion and the test selection as well as review the literature 

pertaining to the areas described atove. 
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BITIOIALE .fOE ROBftlTIIE DITA COJ.I.ECTIOI 

The ability to solve problems is clearly a crucial com­

ponent of a child's cognitive activity . Vygotsky (1962) 

claimed that the ability to attain t be solution to a co nee pt 

.formation task is closely linked tc language and the forma­

tion of higher psychological procEsses . He presented 22 

wooden blocks tc his subjects which varied on color, shape, 

height and size . A nonsense ~ord was printed on the bottom 

cf each block (lag, bit, mur or eev) . The examiner turned 

over one of the blocks, allowed the subject to see the non­

sense word, and asked him or her to choose the other blccks 

that belong with the exposed one . ihen the subject was fin­

ished the examiner turned over one of the incorrect tlccks 

and displayed the different nonsense word . The subject was 

given other chances to group the blocks correctly. After 

each grouping the examiner turned over an incorrect tlock 

until the Eubj,ect made a cc ■ pletely correct sort. 

Vygotsky (1962) found that the ability to for ■ the cor­

rect soluticn (er ccncept) i proved as the age of the child 

increased. In his view~ concept formation begins as a syn­

cretic process ~herein the child does not sort the tlocks so 

much as simply FUts the• tcgetber into an unorgani2ed pile. 
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the manifestations of this stage can alsc vary tetween Ian­

domly choosing blocks to form a group to choosing them en 

the basis of thEir spatial pcsiticn in the original la1out. 

VygotskJ calls the next stage nthinking in comfle~es" ana is 

characterized by relating the blocks su.bjecti vely as well as 

by factual, concrete reasons. This sort of oraered rEla­

tionship can take one of several fcrms but the reason why 

certain blccks are placed together is never abstract nor 

logical. The last step within this second stage is called 

the "pseudo-concept". Here, th€ child sorts the tlocks as 

if he is sorting to a concept but in fact, he is only sort­

ing to a concrete, visual likeness. The full develcp11ent of 

concept formaticn ability is acquired when the simultaneous 

and parallel develcpment of abstraction as well as the de­

velopment cf complex thinking are coaplete. By abEtraction 

Vygotsky (1962) means the ability to abstract th€ relevant 

traits from the stimuli in crder tc form the overall con­

cept. Vygotsky (1962) claims that it is the combination of 

abstraction and complex thinking in adolescenc€ vbich cul•i­

nates tbe p~ccess of ccgnitive develcpment. 

Piaget (1951) demonstrated the relevance of prctlem 

solving ability as a valid indicatcr cf cognitive develop­

ment. His wcrk revealed stages of thought ~.g. sensori-mo­

tor, pre-operational, concrete-operational & formal CFEra­

tions) which were aaeguately gauged by children's skill in 
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solving lcgical prcblems. Inhelder & Piaget (1964) clari-

fied the pattern of develcpment in children•s abilitJ to 

logically classify stimuli. They isolated three stagEs in 

this develcfment: graphic collections, ncn-graphic collec-

tions, and hierarchical classifications. 

Graphic collections (thE first stage) is the arrange-

ment of stimuli into spatial patt€rns. !he child (4 to 5 

years old) in this stage typically dces not use all the 

stimuli and often makes patterns cf objects that form a fig­

ure. The second stage of classificaticn, ncn-grafbic col­

lections, is c.haracterizE-d by groufings of objects that are 

similar to each other. This classification system cften af­

pears to be tased on a logical system but closer eiaaination 

reveals that it is a quasi-classification. Although chil-

dren in this stage can group sti11uli on the basis of simi-

larity thej fail to understand th€ principles cf all and 

some. ThE third stager hierarchical classification, occurs 

after age 7 years and is characteristic of logical grcuF-

ings. Purtber ■ore, children in this stage comprehend the 

relation between an all-encompassing category, like fer ■, 

and its components (e.g. squares, circles and triangles). 

One of the crucial differences tetween each of these 

levels of categorization is the atility to exhibit flexitle 

sorting behavior. Inhelder f, Piaget (1964) claim that the 

child's ability to solve the sorting problem imFroves as his 
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or her thought precesses become increasingly logical and 

flexiblE. As theJ put it," .•• for every stage in the de­

velopment of operational structures there must tea corres­

ponding development in flexibility" (p. 196). 

Inhelder & Piaget ( 1964) demonstrated that the child •s 

ability to solve logical classification problems imprcves 

with age, is related to an incrEase in flexibility, and is a 

valid indicator of cognitive developaent. 

BesidEs the fact that problem solving ability is relat­

ed to age and stage of thought, it is also found to be defi­

cient in brain-damaged, retarded and learning disatled ctil­

dren. For example, train-damaged and retarded children's 

ability to attain concepts on concept acquisition tasks is 

inferior to that of normal centrals (Boll, 1972, 1914; .Cen­

ney, 1915; Reed et al, 196~; Strauss & Werner , 1942; Werner 

6 Strauss, 1941). For exa■ple, Townes et al. (1918) com­

pared 27 normal child .ren 1tith 27 brain- damaged children on 

the category and Matching Pictures subtests of thE Reitan-

Indiana Battery. The children's ages ranged from 5 through 

8 years. As predicted, the brain -damaged children's ferfor­

mance was inferior to the normal children's perfor ■ ance. 

Plexitility is also a distinguishing factor or concept 

acquisition tasks between abnormal groups cf children. 

Mcl'Jurr ay (195 4) found a di ff ere nee in p-erf ormance bet ween 15 

brain-injured children and 15 ~ent ally retarded children on 
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a card sorting task. These children were chosen frcm a fcp­

ulation of 2000 so that both grcups matched each other as 

completely as pcssible. A modified fcrm of the Wisconsin 

Card Sorting 1est was administered. ln this task the cards 

varied on cclor, form and number and the subjects had to 

discover th,e relevant sorting concept. After they 1,adE ti ve 

consecutive correct respcnses the sorting concept was 

changed. Bigid behavior was gauged by the numter of persev­

erative errors made en the test. ~c"urray (1954) found that 

brain-injured children aade significantly more perseverative 

errors than the mentally retarded children. 

Both flexibility and ccncept acquisition are deficient 

in brain-injured children. There is no doubt that neurcfs~ 

chological assessment cf these abilities is important. 

There is ncv evidence that scme learning disabled c bil­

dren have difficulty solving problems. TorgesEn (1971) re­

viewed the research en the develcpaent of memory, atten­

tion, and learning, and proposed that many learning disabled 

children are unable to adapt to the require .ments of a new 

task. They do not know how to go atout learning thE DEV ma­

terial. ~orgesen (1979) tested his proposal by questioning 

good readers and poor readers about memory and memory stra­

t e gies. Ee found that the peer readErs had significantly 

less knowledge about strategies like rehearsal, generating a 

plan to solve a memory proble and less ability tc generate 
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different solutions tc memory froble ■ s. Tor gesen ( 197 9) 

concluded that many children vbo are peer readers may also 

not manage their intact capabilities efficiently. 

Barringer 6 Ghclscn (1980) examined problem solving 

strategies in 80 normal and 80 reading disabled children in 

the fourth and fifth grades. The stimuli varied on four di­

mensions (colcr, fora, size and fOsition). on some trials 

the subjects received feedback on their responses and en 

other trials they did not. they found that the normal read­

ers either performed well throughout the task or imprcved 

with practicE. !he reading disatled children Mere less 

likely to switch their attention from a disconfir ■ ed sti o­

l~s response to the one that was correct. The learning dis­

abled children made irrelevant hypotheses twice as often as 

normal readers. Barringer & Gholscn ( 1980) concludEd that 

the reading disabled subjects bad a processing deficit. 

Others have found evidence that somE learning disabled ctil­

dren have difficulty with the problem solving proce~s (Hall, 

1980; Reid 6 Rresko, 1981). 

Th~s, the ability to solve frotlems is deficient in 

some learning disabled childre.ll and in some brain-damaged 

children. Furthermore, the ability to solve prcblEms is 

correlated with age and stage of tbcugbt in normal children. 

Therefore, neuropsychological evaluation of problem solving 

ability is important and necessary for the adequate assess­

me nt of the developmental and cognitive status of children. 
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There is no standardized, easily administered test 

available to assess problem solving ability in children. 

Cogniti~e tasks like logical classification (Inbelder & 

Piaget, 1964) or Levine's (1966) discrimination task have 

not been standardized for clinical use. Furthermcre , there 

is no normed , readily available neuropsycholcgical test de­

signed to assess children's skill in sclving p.roblems. The 

Halstead Category Test (Halstead,1947) does measure concept 

formation in a problem solving for .mat but in order to ad1in­

ister it, equipment is required which is not easily trans­

ported. Although the WISC-R (Wechsler Intelligence Scale 

for Children-Revised) may provide an indirect indicator of 

problem solving cci,petence, none of the subtests can be con­

sidered as pure, valid tests of this ability. Therefcre, 

there is a great need for a normed, easily accessible test 

to assess the problem solving skills of children. 

one test which has be~m recognized as a measure of 

adult problem solving ability is the Wisconsin Cart sorting 

Test (Grant & Berg, 19 48; Berg, 19 l.18) • The Wisconsin Card 

Sorting Test (WCST) was' originally de vised by Grant & Eerg 

in 1948, basEd on a ieigl type sorting t ask. Weigl's (1S41) 
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test consisted of a group of cut-out fcrms (circle, square 

and triangle) colored red, green, blue or yellow. Weigl 

asked his subjects to sort these figures. After they had 

sorted tbem in one way he asked them to resort them. His 

test revealed a concrete or abstract sorting precess as well 

as the abili t_y to shift mental set. 

The WCST consists cf four stimulus cards, each with a 

different arrangement of number, color and tors on it. 'Ihe 

first card has one red triangle on it, the second bas two 

green stars, the third has three yellow crosses and the 

fourth has four blue circles. The subject receives t~o 

packs of resFonse cards, each with 64 cards in it. The 

cards have different combinations of color, fora and nuater 

printed on them. !he subject Flaces each of his or her re­

sponse cards below the stimulus she or he thinks it telcngs 

to. After each place ■ent, the . experimenter tells the sub­

ject whether she or he is right or wrong. After the sutject 

bas made ten consecutive ccrrect reEpcnses the sorting con­

cept is changed without warning. ~be correct ccnceptE to 

sort to in crder are color, for■, number, color, fer■, and 

number. '!he test is terminated whEn thE subject has suc­

cessfully sclved all six categcrie~ or when he or she runs 

out of resfcnse cards (Grant & Eerg, 1948). 

The number of consecutive correct responses allowed be­

fore a categori change was varied in some of the earlier 
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studies i n volving the wcsi . Gran t 6 Berg (1948) ran seve n 

gr oups of subjects, each group receiving either 3, ~. 5, 6 1 

7, 8, or 10 reinforcing trials be fore a subset chan ge. Th e y 

found that as the number of reinforcing trials increased, 

t he numter of perseverative and ncnperse verative errors de ­

creased. Grant & Cost (1954) examined the e ffect cf allow­

ing subjects 5, 10, 20 CI 40 positively r e inforced trials 

before the cat egory shift. ihey found that as the number of 

reinforced trials increased, the numter of errors decreased. 

Furthernore, this imFrovement was gradual in the first thr ee 

category changes but made no difference in the last three as 

long as there ~ere at least 10 reinforcements before the 

shift. Therefore, ten consecutive correct responses befcre 

a category shift became a part of standard proceduie of the 

test adainistration. 

Other early s t udie s performed on the WCST Examined which 

category (color, fm:m c.r number) was the hardest and which 

was the easiest to sort to. Grant, Jones & Tallantis (1949) 

bypothesizEd that form would be e asi€st, then color and t hen 

number. They tased their hypothesis en the results of pre-

vious expe rimentation. For example, Brian 6 Gcodencugh 

(1929) studied dimension preference in 474 feople between 

the age s of 2 and adulthood. They found that ycung chil­

dren, under the age of 6 preferred color as a stimulus di­

me nsion. Pecple 6 years an d elde r pr e f e rred form to color. 
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These finding have been re~licated many times (M elkman et 

al., 1981; Heidbreder, 1946, 1549; Suchman & Trabasso, 

1966). Grant et. al. (1949) however, found that number was 

the easiest concept to sort and color was the most diffi­

cult. The authors suggested one reason for the unexpected 

finding was that each number of figures was ordered on the 

card in a consistently particular configuration. In a sub­

sequent study one group of subjects was given the iCS1 with 

each number of figures matching a particular configuration, 

and another group vas given the test with nc systematic 

placement of figures on the cards (Grant, 1951). . Grant 

found that it was easier to sort to the number concept when 

it always matched a particular configuration. In subseguent 

versions of the WCS1 the particular configuration was no 

longer varied systematically with the number cf figures on 

the cards (Grant & Curran, 1952). 

Mitler & Barris ( 1969) using a simplified iCST prcce­

dure, examined the effect of dimension prefenrnc.e on the at­

tainment of color, fcr11 and number in 77 kindergarten, first 

and third grade children. First., the children scrted cax:ds 

from the WCST. All but tao of the subjects showed signifi­

cant diuensicn preferences; 59 sutjects preferrea form, 9 

number, and 7 color. Then the subjects had to solve for the 

concepts cclor, form and number using the same cards. The 

form diuensicn was the most easily solved, then color and 
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fin ally num hEr. The third graders•· performance on the WCST 

was significantly better than the kindergarten childrens• 

pe rformance. !he kindergartners had particular difficul t y 

vith the nuater concept. The ■ean~ for the number of cate -

gories obtained on the WCST W€re: kindergartners, X= 1. 78 

CSD=1.22); first graders, X=2.75, (SD=1.67); third graders, 

X=3. 33 (SD= 1. 79) • The mean number cf errors made were: 

Kinde rgartners, X=47.67 (SD=9.34); first graders, X=ll2.30 

CSD=10.C8); third graders, X=35.00 (SD=11.63). 

Mitler & Harris (1969) reasoned that the kinderga:rt­

ne r•s difficulty may have stemmed from their i ■ Eediately 

prior experience of the dimensicn preference task. They ran 

a control group of third graders and kindergartner~ whc re­

ceived the RCST first before they participated in the dimen­

sion preference task. Sig.nificantl y mere control kindergar-

ten subjects obtained the numter concept than the 

experimental ldndergarten subjecte. Furthermore, onlJ 47 

percent of the control subjects exhibit e d dimensicn prefer­

ences, ~bile 97 percent of the experimental grcup did. ~he 

effect of di ■ensicn preference en ccncept attainment was 

much mote pronounced when the dimension task cccurrEd firs. 

Apparently. immediately prior e~perience can significantly 

affect concept attainment ability. 

Clinicians and researchers have utilized the WCS1 to 

study different grcufs cf people. Fer ins·tance, Tarter & 
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Fat:sons ( 1971} found that alcoholics takE mer€ trials to 

reach critericn and make more errors than anctber grcuf cf 

patients ana students. The researchers concluded that alco­

holics do mot:€ poorly than normals tecause of an inability 

to sustain a systematic search when attempting to solve the 

test problem. In a later study, Tarter (1973) tcund that 

alcoholics, who ad.11itted to alccbclism of less than 10 

years, were impairEd in set persistence on the iCS'I. Alco­

holics cf greater than 10 years duration were imfairEd in 

set persistence, set shifting, and error utili2ation on the 

iCST, when compared to normals. "ilner (1964) fcund that 

patients with dorsolateral frontal lcbe damage make ■ore 

perseverative errors than do other brain damaged groups. A 

group of adults who scored high and a group who scored lov 

on the Taylor Anxiety Scale we~e ccapared while performing 

the wcs,: and experiencing intermittEnt elEctric shock (Grant 

& Patel, 19~7; Patel, Gi:ant & KuboJa ■a, 1955) • In general, 

these researchers concludEd that very anxious subjects• con­

ceptual ability was more susceptible to a stressful testing 

situation than thcsE who scored lcij on the !aylcr Scale. 

Fey ( 1951) ccmpa.red schizophrenics• performance on the iCST 

with normal adults aged 18 to 3~ years old. Schizophrenics 

pe rformEd fOorly making mere errors than normal subjects. 

However, FeJ (1951) noticed that nor11al subjects, with no 

evidence or histcry o f pathology can exferience difficulty 
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with the WCS'I. She found that they fell at tcth extremes 

of the fOssible range of ability on the t€st. She suggested 

the difference between normal adults' and schizophrenics' 

performance is quantitative, not qualitative, and the ncrmal 

population's performance should be studied ■ore thoroughly. 

A few studies have examined normal subjects• performance 

on the iCST. Loranger & Misiak (1960) administered this 

test along with several others to a grcuf of 50 adults over 

the age of 70 years who had no neurological or opthal.molcgi­

cal deficits. They found the average number of categories 

completed was 1.86. The average number of total correct re­

sponses was 12.28. The amount of ncnperseverative errors 

made by the elderly averaged 11.36 and the average rumber cf 

perseverative errors was 12.19. An average of 2.4 unique 

errors were made ty the subjects. 

Yeudall 6 Battle (1978, unpublished study) collected 

norms on the WCST using 46 ■ale children aged 9 to 14 years 

old. The _y found that the average 9 year old in their sample 

obtained 5 ca tegories. Ten year olds averaged 4.8 co•fleted 

subsets, 12 year olds cc■fleted an average 5.5 subsets, and 

13 year olds completed an average 5.4 subsets. Both the 11 

and 14 year olds comfleted 6.0 subsets. 

It would appear that the test has never been s}stemati­

cally administered to normal children undEr the age of nine. 

Normative data on this populaticn wcu.ld be of use in a neu-



15 

ropsychology clinic as well as frcvide information on the 

development of various behaviors. one reason why normative 

data have never been collected fer young children may be the 

reported difficulty of the test, net cnly for groufs of ab­

normal subjects but as well for scme ncrmal adults. For ex­

ample, Berg (1948) split her group cf normal young adults 

into three groups basEd on their performance on the test. 

Group A had superior perfcrmance, Grou~ B subjects made more 

errors hut their performance gradually improved as the test 

continued. However, Group 

throughout the whole test, 

expressing tbe belief that 

c subjects .11ade many errors 

demonstrating persevercticn and 

there ias only one underlying 

concept to sort to. Thus, children III ay have been neglected 

because of tbe reported difficulty and frustration the test 

presents for some adults. 

ftitler & Harris ( 1969) 

the WCST in order to make 

developed a modified form of 

it morE appropriate fer ycung 

children. In this form, the same fcur stimulus cards are 

used but the response card pack is reduced from 64 tc 24 

cards. EvEry card that can aatch a stimulus card on more 

than one attribute is removed. ~bus, each of the re•aining 

24 cards can only aatch a stimulus card ty color, fcrs er 

number but not by any ccm inaticn of these. This ~ariation 

allows six consecutive correct responses before charging the 

concept.. 'Ite number and crder of the scrting concepts are 
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the same as the traditional version. This modificaticn 

greatly reduces confusion about what the correct sorting 

concept is, while not destroying any ether aspect of the 

test such as the need to shift mEntal sEt without warning. 

Nelson (1976) used this modification of the WCST in order 

to make it easier for her patients tc complete the test. 

Nelson (1976) provided no norms for childrEn. Althcugh Mit­

ler & Harris ( 196 9) provide means and SD' s at three age le v­

els {kindergarten, first and third grades) they re Fort that 

the dimensicn preference task administered immediately be­

fore the WC ST influenced liCS'I performance, especially at the 

younger ages tested. Furthermore, Mitler & Harris (1969) 

only provide normative data for nu•ber of categories ob-­

tained and total Errors made en the iCS!. They do not fro­

vide aeans and sn•s for each error score. 

The modified version cf the iCS1 is advantageous be­

cause like the standard version, it can te used to asEess 

both flexitility (the ability to shift set, i.e. to stop us­

ing an inappropriate concept), and the ability to attain nev 

concepts. These two aspects have beEn reported to ~e essen­

tial to the develcfment of problem Eolving ability in logi­

cal classification tasks (Inhelder & Fiaget, 1964) and in 

other cognitive research (Gholscn et. al., 1973; 1umtlin & 

Gholson, 1S61). There is evidence that these areas are de-

veloping and changing in young children. A collEcticn of 
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norms for children en the Mitler & Harris (1969) modifica-

tion of the iCST* scored for both the ability to Ehift set 

and to attain concepts would be e~ceedingly valuable. 
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COICEP7 ITTlIIBBMT & 1LEJIEILITY II IOBftlL 
CBILDIUUI 

ThE terms concept formation and ccncept attain1ent have 

been usEd interchangeably when discussing children's problem 

solving tasks. However, Bruner et al. (1956) make a cis-

tinction betwEen concept formation and concept attainment. 

They view ccncEpt formaticn as the first step of concept at­

tainment; it is "the sorting of sti ■ul.i into meaningful cat­

egories in crder to lessen diversity in the environment". 

Concept attainment "refers to the process of finding prEdic­

tive defining attributes that distinguish exe ■ Flars frcm 

nonexemplars of the class cne seeks to discriminate" (p. 

22). Although this may .be a useful distinction, it is, as 

Pikas (1966) points cut, difficult tc UFhold in a real prcb­

lem solving situation. For exa ple, to hypothesize is often 

to form a concept, yet Bruner et al. (1956) consider it to 

be a part of thE concept attain•ent process. Problem solv-

ing can involve both concEpt formaticn and ccncep t attain-

men t processes although it does not have to. For instacce, 

the WCST is a ccncept attai n ent task because the subject's 
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task is to determine the identity of the ccrrect ccnceft 

based en information provided by the experimenter. However, 

the subject 1ust also be able tc fora the ccncepts color, 

fora and number (i.e. to comprehend that red, tlue, yellcw 

and green make up the concept color). Inability to do so 

might seriously hamper the subject's ability to attain the 

correct solution. 

FlExitil ity and rigidity have been desc.ribed as two 

poles cf a continuum (Goins, 1962) 9 Bigidity bas be.en de­

fined and e.xamined in several different ways. One way is 

eguivalEnt to "perseveraticn". ~I'he term perseveration was 

first used by Neisser in 1897 (Cat tell, 1946) to denote con­

tinual, persistent repetiticn of an activity once it had be­

gun. Goldstein (1943) differentiated between primary and 

secondary rigidity. Re emphasized the presence of rigidity 

in pathological populations. Primary rigidity refers to an 

all enco11 passing einstell ung which causes the patient to 

persist at a task for an abnormally long period. Cnly if a 

novel, strong stimulus occurs in the environment will the 

patient's perseverati ve activity be interrupted. Secondary 

rigidity occurs whenever the patient is presented with a 

task that is too difficult. GoldstEin ( 1943) alsc pointed 

out that ncrmal individuals will perseverate when theJ are 

required to perform above their capacity. 
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PersevEration has been distinguished from persistence 

(Ryans, 19 3 8) • Ryans ( 193 8) explained that persistence was 

physical endurance and is related to cne's general activity 

level. Perseveraticn can alsc be distinguished from ein­

stellung. Einstellung (Warren, 1934) is a term which de­

notes mental set, a set which p:redisfoses an individual to 

one type of conscicus motor act. 

Rigidity and flexibility have been 6perationally de­

fined in many different ways in research perfo~med on adults 

(Cattell, 1946; Cattell & Tiner, 1948; Guilford, 1967; 

Spearman, 1927). ~any studies sought cut rigidity or flExi­

bility factors across tasks (Baer, 1964; Cattell, 1946; Cat­

tell & Tiner, 1948; Chown, 1961; F'orster et al., 1955; Prick 

et al., 1959; Guilford, 1967; Schaie, 19~5). However, Re ­

gard (1981) recently concluded that it is better to discuss 

rigidity and flexibility in relaticn to a specific task be­

cause of the difficulty of finding any clear factor. On the 

WCST (modi.fied and traditiona.1 version) rigidity oI fer~ev­

eration is operationally defined as a measure of inal:ility 

to shift set. 
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Concept attainment and flexibility in children have not 

always been scrutinized together. Nany of the early studies 

only examined rigidity or perseveration in children without 

comparing it to concept attainment er any ether prctlem 

solving precess. 

scme of the early studies claimed that perseveraticn 

increased as age increased. Fer example, finard (1~32) 

found that perseveration on his tasks steadily increasEd as ­

the children got older. He required the children tc vxite 

letters and numbers in the typical ~ay and then in some unu­

sual manner (i .• e. the children vrcte "S's", and then they 

were ask-ed to write reversed letters and then to al tern ate 

between the tvo. Perseveration wa~ measured .ty suttracting 

the tot al numl:er cf letters and figures writ ten (min us the 

errors made) in the last two minutes of the test frcm the 

total number of letters and figures ,ritten (minus the er­

rors) in the first twc minutes. He found that there was a 

steady increase in perseveration frcm age 8 yEars to ag~ 12 

years. However, Pinard (1932) admits that this increasE in 

perseveration may have been influenced by the slcwer speed 

at which the younger children ~orked. 

Levin {1935) claimed that r igidi t_y increased as the 

person gets older. For exa ple, .Lewin (1935) wrcte, 11 T.he 
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great material plasticity of the normal small child gives 

way, generally at least, tc greater firmness. That with in­

creasing age this development may lead finally tc decided 

rigidity, lack of mcbility, and inelasticity scarcely de­

mands extensive demonstration" (p. 236). Kounin (1941), 

Lewin•s student, alsc made the same claim about rigidity and 

its relation to age. 

Luchins (1942) conducted a study utilizing water jar 

problems with children 8 to 1.2 years old in private and pub­

lic schools. The subjects are asked to solve a series of 

problems. The first questions can only be solved ty cnE so­

lution. However, the last few questions can be solved by 

the old solution o.:r a new, faster , more efficie .nt cne. The 

subject's e.instellung, or fredispositicn to a mental set is 

thereby measured. He found that the older children showed 

greater einstellung effects than the younger children. He 

suggested that this finding may have been due to the older 

children's longer exposure to sch col where rote learnin s is 

stressed, a method which may foster ~instellung in children. 

Al tho ugh l uchins' ( 1942) study found greater ei nste 1-

lung effects in older children it is important to evaluate 

this finding in light cf its relation to perseveration in 

other cognitive tasks. Levitt (1956) examined the iater Jar 

!~st•s validity by critically examining all the studiEs that 

have be en performed using it. He concluded that th e test's 
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reliability is questionable and is not related to ether ccg­

nitive tasks like the Wisccnsin Card scrting Test or the Vy­

gotsky Test. 

on th€ other hand, Werner's (1948) position was that 

rigidity dEcreases as the age of the child increaseE because 

as a child ■ atures sbe or he become s acre differentiated and 

hierarchical1y organized. HE claims that psycholcgical 

function is hierarchically crgani2ed sc that the person has 

a range in 1ihich to respond. Werner (1948) equates flexi­

bility with statility. "The point is , briefly, that statil­

ity of behavior requires a fleiibility of response in order 

to preserve the functional equilibriu ■ of the organisn in 

the face of mutable situaticns" (E• 55) . What evidence is 

there for a greater amount of rigidity in the ycung child 

than in the older one? 

Jones (1929) examined inertia or perseveration in c hil­

dren. He had them perform tasks like copying a passage and 

then recopying it without crossing the t•s or dotting the 

i•s . They alsc were required tc write numbers in one way 

and the n reverse the direction of Rovement in writing. He 

found a slight increase in the efficiency with ~hich thes e 

tasks could be carried out as age increased. Jones suggest­

Ed the possibilitJ that perseveration decreases as age i n­

creases. 
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Cattell (1935) administered a tattEry of tests to chil­

dren as young as age 6 to reveal the p or perseveration fac-

tor. The tasks included drawing triangles first UFward and 

then dovnMard in an alternative manner; writing the lettEr w 

and then writing it with reversed strckes; picking out red 

colors and then blue; and writing abc then AEC and finally 

aBc. Cattell found negligibly low correlations bet~een 

these test results and concludEd that there is little evi­

dence of a general factcr of perseveration in children. 

However, in examining the 10 to 1q year olds' p scores he 

concluded that perseveraticn decreased slightly as age in­

creased. He also found that as children fatigued during the 

day perse vera ticn increased. Thus, children persever ated 

more in the afternoon than in the mc:rning. 

These studies of the developmental progression of i;er­

severation prese.nt a confusing pictur€. Part cf the prc:tlem 

stems from the different ~crking definitions of persevera­

tion. For example, Pinard (1932) examined speed in perfcrm­

ing habitual and ncnha.bitual tasks. Luchins ( 1942) e~a11ined 

einstell ung, and Lewin ( 1935) disc u Esed st rue tural rigidity. 

Another inconsistencJ between these studies were the task 

demands. 
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Pree-sort and tons:~rnt l!tain•~nt Tasks 

Inhelder & Piaget (1964) examined the develcpment of 

flexibility and classification skills in children aged J to 

9 years because as they put it," • for every stage in 

the development of operational structures there must tea 

corresponding development in flexibility" (p. 196). 1n the 

first task the subj~cts were given twc boxes in which to 

sort various stimuli. After they had sorted the first set 

of stimuli (flat green circles and crosses) they were give.n 

different stiauli (yellow stars, then large mauve rhombi and 

semi-circles and finally t~iangles and ovals in ccrrugated 

cardboard) making it necessary fer them to resort the items 

each time new ones were introduced. 

Inhelder & Piaget (1964) compared the children's ability 

to reclassify stimu.li with their al:ility to make logical 

groupings. They found that the 3 tc 4 year olds perseverat­

ed. B:y perseveration Inhelder 6 Fiaget (1964) meant, "a 

systematic difficulty in altering a given arran9E11Ent to 

meet with an alternative criterion" (p.212). If they began 

by classifying stimuli hy color then they continued tc do 

so. The only exception to this is when the young child for­

gets about the old criterion and tegins a new one. Then 

items are put together bEcause the child says they go well 

together; tut they are not groufed according to any plan but 
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simply mixed together. 'Ihese young children shew nc hind­

sight while classifying stimuli. They lack," ••• the nec­

es sary flexibility in hindsight tc change the crit€rion and 

offer an a 1 ternati ve ccnstruction" (p. 196) • 

The behavior cf the 5 tc 6 year olds is less persevera­

tive . Inhelder & Piaget (1964) claim that this grcup of 

children may be able tc create a new classi ficaticn but fre­

fer to stay with the old one. '!here is less forgetting of 

initial classifications and less mixed collections cf stimu­

li. T1?e children show more hindsight while regrouping the 

items. 

The 7 to 8 year old children de not persewerate, ncr do 

they forget how they had sorted the stimuli earlier. Tteir 

classifications are logical. These children show both hind­

sight and foresight while sorting and the authors claim this 

makes their classifications more fleiitle. 

Therefore, on a simFle ecrting ta sic, Inhelder & Fi a get 

(1964) demonstrated that as age increases, so does t.he sub­

ject's flexibility and logical classification skills. lbeir 

next experiment involv€d a more difficult task, where all 

the stimuli were presented to the su tjects at once. The 

stimuli variEd on form (squares 6 circles), color (red and 

blue) , and si.ze {large and small) • First the sub jEcts were 

asked to descrite the test items and then to sort them. Af­

ter this was completed they asked them to mate alternate 
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classifications up to a maximum of three. They aaministEred 

this task to 60 children, 5 to 9 1ears old. They fcund that 

75 percent of the 6 year clds were able tc make two or three 

classifications, although the majority of them (47 percent) 

were only able to make twc differ,ent sorts. However, a ma­

jority of 8 to 9 year olds (69 pe .rcent) were able to make 

three different classifications of the stimuli. 

In a third experiment, stimuli were presented on cards 

which varied in shape (circle, square or triangle), cclcr 

(red, blue or yellow) and size (large er small). !he chil­

dren were given envelopes and instructed to write on the en­

velopes what the contents inside would be. AftEr the child 

completEd this be or she was asked to reclassify the stimu­

li. If a second sorting criterion was discovered then the 

child was asked to sort in a third waj. This tasx was ad-

ministered to 86 children bEtWeEn the ages of 4 to 9 yeai:s. 

one or two im•ediate changes of critei:ion did not reach the 

level of 75 percent until age 8. Inhelder & Piaget (1964) 

explainEd that flexibility in resorting stimuli cccuri:ed in 

older children in this task because the stimuli were more 

complex. In the previous experiment the ite ■s cnly varied 

on two attributes. 

Others have found a similar developmental frcgressicn 

in logical classification cf stimuli and the ability to 

shift set on free-sorting tasks. For example, Thcmfscn 
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(1941) administered tbe Weigl cc1cr-Fcrm Test to 60 first 

through sixth gradE children. This task consists of cut-out 

figures that vary in color (red, green, yellow and tlue) and 

in shape (triangle, circle and square) • The subject is in­

structed to sort the figures and after this is ccmpleted, 

she or he is asked to sort the stimuli in new way. 1he 

ability to sort to the category colcr er form is indicative 

of logical classification ability. The ability to resort 

the stimuli to a new category is a measurement of flexibili­

ty. Thompson (1941) found that the older children (fourth, 

fifth and sixth graders) were significantly superior to the 

younger chldren (first, second and third graders) in the 

ability to logically sort to the color and form categcries 

and in the ability to shift set. Re ichatd et al. ( 1944) 

found that the majority of 7 year old children and 75 fer­

cent of the 8 year olds could logically classify stimuli and 

resort it when asked to on the ieigl cclor-Form Test. Heald 

& ftarzolf (1954) found that 71 p€rcent of the 6 year clds 

they studied could resort the stimuli on the Weigl Cclor­

Por■ Test. The percentage of children cafable of this flex­

ibility steadily increased until age 10 where 100 fercent cf 

their subjects were able to rescrt the cut-out figures. 

Kofsky & Osler (1967) examined the sorting behavior of 

5, 8 and 11 year olds to determinE their ability tc lcgica~ 

ly classify sti mu1i and to shift set. In the first experi-
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ment the children had to sort gecmEtric figures that varied 

on color, form, number and size. After they bad done this 

they were ask€d to scrt the stimuli in ancther way. The 5 

year olds preferred to sort to color most freguently ~bile 

the 8 and 11 year olds pr€ferred tc sort by form. 1he 5 

year olds w€re inferior to the older subjects in their abil­

ity to make 1cgical groupings. When the subjects wei:e re­

quired to shift set the elder children could do this but the 

5 year olds bad difficulty. Kofsky & Osler (1967) reascned 

this difficulty was either an inability to so.rt to a nonpre-

ferred dimension or a problem in shifting set. 

experiment, they asked the subjects tc sort 

varied cnly en preferred attributes (color and 

In a second 

stimuli which 

form) • In 

this condition more 5 year olds VErE atle to shift set, in­

dicating that sti11ulus prefere.nce was one of the factcrs 

determining this ability. Yet even so, the 5 year olds were 

still significantl:y inferior in their al:ility to shift set 

when comparEd to the older cbilren. Thus , the e and 11 year 

clds were more fle~ible and tetter able to make logical 

groupings in the free-sorting task than the 5 year clds. 

These studies clearly demcnstrate that on free-sorting 

tasks children•s flexibility and logical classification 

skills develop together. The literature indicates that be­

tween the ages of 6 to 8 years old , children become able to 

shift set and to form lcgical groufings on free-sorting 
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tasks. However, this finding may not necessarily generalize 

to concept attainment tasks. Although the child is allcwed 

to group stimuli as sh€ or he will en the free-soi:t task, on 

concept attainment frotlems the child mast deterDine what 

the correct sorting principle is from the information fro­

vided bJ the experimenter. 

Only on,e study has been performed with children using a 

task like the the WCST, scored for totb the ability to Ehift 

set as well as the ability tc attain concepts. Eosenstein 

(1960) examined deaf and normal hearing 8, 10 and 12 year 

olds•, performance on a modified form of the WCST (this ucd­

ification vas not li.ke the Mitler & Harris (1969) version). 

In this task four stimulus cards which varied on color, term 

and number were mounted en a rack. Siity slides, each ¥hich 

also varied on these dimensions vere flashed on a screen and 

the subject plugged in a jack under the stimulus card bE or 

she thought was the correct match for the slide. If the 

subject's choice was correct a light vould co ■e en. The 

subjects had to sort to three concepts (color, fora and num­

ber) and after they made ten consecutive correct responses 

the sorting criterion was switched without warning. Rcsen­

stein (1960) did not find a significant difference tEt~een 

deaf and nctmal bearing children. All of the children (re­

gardless of age) on the average solved two concEpts. 1here 

was no change apparent in ability to attain the concepts. 
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Rosenstein (1960) reasoned that the elder subjects did not 

attain more concepts than the younger subjects because they 

thought the task was more complex than it was. 'Ihus, the 

older subjects were using ccmplex hypctheses which were in­

correct. Eosenstein (1960) also examined the number of fEr­

severative errors made by the different age groups. A per­

severa ti ve error was defined as any response whic.h would 

have .been correct on the preceding category but was net nov 

correct. 'Ihe 8 year olds made an average of 7 perseverative 

errors. The 12 year olds made an av Er age of 5 persevera ti ve 

errors. Thus, there vas a non-significant trend fer a 

greater ability to shift set with increasing age .. 

The finding that older children did not attain sore 

concepts than _younger children hal: been reported befcre. 

Friedman (196~ did not find the expected direct relaticn­

ship between conceft attainment ability and age. HE studi€d 

first through fifth grade childr-e n's performance on a con­

cept learning task. Although the first through third gxad­

ers• ability steadily incr·€asea, the fourth graders• perfor­

mance dropped belov the third graders. Priedman (1965) 

suggestEd that this depressicn in feformance 11a-y hav€ oc­

curre d because the fcurth graders were just beginning to use 

hypotheses to help them solve the problem and were unat lE to 

use their new tool effectively. 

is not characteristic. Most 

Hcvever, such performance 

studies on concept attainffent 
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ability have found steadily increasing ability iith age 

(Rendler, 1979; Osler e Kofsky, 1965; Vygotsky, 1962). 

Furthermore, it is possible that Rcsenstein (1960) only 

found a slight decrEase in perseverative errors as the age 

of the subjects increased because the subjects vere tEyond 

the age where rigid behavior is characteristically found. 

For instance, Osler & Kofsky (1965) studied the rcle cf age 

and stimulus coaplexity on concept attainment problEms in 4, 

6 and 8 year clds. The ccncepts were color, form and size. 

The children had to determine the correct concept under ccn­

ditions of O, 1 or 2 irrelevant stimulus dimensions. '!hey 

found significant age and stimulus complexity effects. The 

older children solved more comflex concept attainment prot­

lems. They noted that there were differences in the kind of 

errors made by children who failed to reach critEricn. Old­

er children vho failed the task did not respond persistently 

to one stimulus dimension. The youngEr children whc did net 

reach critErion tended to perseverate en irrelevant stimulus 

di·mensions. Failing 4 year olds frequently respcnded tc a 

stimulus pcsition. .Irrelevant bypcthe.ses 

among the 4 and 6 year olds. 

were also fcund 

similar behavior was noted on a later stady bJ Osler & 

Kofsky (1966). In this experiment they examined concept at­

tainment in kindergarten, third and siith grade boys. Each 

child was randomly assigned a Froblem. The problems dif-
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fered by the number of stimuli or the number of dimensic .ns 

in the set tc discriminate. Set A consisted of stimuli 

which varied on four binary dimensions; set B contained 

stimuli frc ■ cne binary dimension and one dimension that 

varied on eight levels; and set c contained stimtli which 

varied on two binary dimensions. 'Ihe:y found that the kin­

dergarten children solved the Set c problem tut had diffi­

culty with Sets A and B. '!bird grade children, on the other 

hand, solved Sets Band C more easily than Set A. The sixth 

grade children sclvEd all three kinds of protlEms equally 

11ell. 

Osler & Kofsky (1966) explained that the kindergart­

ners' performance improved when the no ■ber of stimuli de­

creased rather than when the number of dimensions vas re­

duced because they were less likely to categorize stimuli by 

dimensions. '!he older children• s perfor■ance was hampered 

when the number of stimulus dimensions increased teause they 

were more likely tc categorize. lhe sixth graders Eerformed 

well on all problems because their ability to categcri2E was 

greater than what was reguired in the test. Osler & Kofsky 

(1966) noted that the tendency to perseverate decreased as 

age increased. Ferseveration occurred when the children 

respond Ed to position biases er irrelevant sti111 oli. Tvent y 

out of t he thirty kindergartners who failed their assigned 

problem perseverated. Fo~r cut of five failing sixth grad­

ers shoved no perseveration. 
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Thus, Osler & Kcfsky (1965, 1966) have determined that 

as children get older they are better able to solve complex 

concept attainment problems. The atility to change critEria 

when necessary apfears tote a crucial component to success­

ful problem soluticn. In both experiments (Osler 6 KofskJ, 

1965, 1966) ycung children vho failed to rEach criterion 

perseveratea. 

Literature on the development of problem solving stra­

tegies alsc provides sc11e relevant infer ma tion on rigidity 

and flexibility in concept learning. Gholson et al. n972) 

have performed a number of investigations on groups of kin­

dergarten, second, fcurtb, sixth grade and college students. 

The focus of the study was not to determine the Effect of 

age on the ability to sclve a proble ■ but instead to examine 

the age and the way in which a person attempts tc solve a 

problem. They used sti ■uli which varied on four dimensicns; 

form (square and circle), size (large and ssall), cclcr 

(white and .black) and position of line ( line above or telov 

other stimuli). ~hey gave a subject a series of feedback 

trials as they attempted to solve the froblem and then fel­

lowed these vith a series of blank-trial probes where the 

subject received no feedback on his or her stimulus choices. 

It was assum~d that if the subject is using some sort of 

plan to find the solution then the behavior on the trials 

~ithout feedtack will ccnvey the tJpe cf strategy. 
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Ghclson et al. (1972) have identified two basic kinds of 

systems these age groups utilize while solving a problem. 

One system thej call "strategies" which consists of three 

levels of efficient usag€: Hyfothesis Checking, Dimension 

Checking and, most efficiently, Focusing. These strategies 

all aid the subject in forming h _y FC theses, froceeding con­

sistently, and optimally, in finding the corrEct sol ut icn. 

The authors called the other basic system "stereotypes", 

which consists of Stimulus Preference, Position Ereference 

and Positicn Alternation responses. As the titles imfly, 

the use of stereotyp:s is not a system of effective, fro­

gressive hJpothesizing but instead refers to the use cf a 

single, persistEnt hJpcthesis desfite negative feedback. 

The results of the Gholson et al. (1972) study demon­

strated that the u::e of these systems is age related. Al­

most all of the Kindergarten children used sterectypes to 

try to solve the problems posed by the investigators. Sec­

ond graders through sixth graders typically used strate5ies 

but almost never did anyone cf thi~ age range use Focusing, 

the most efficient method. only college students exbitited 

the use of the Focusing strategy. Other researchers have 

found similar results ( Gholson & tanziger, 1975; Ri€be :r, 

196 9) • 

Schuefper 6 Gholscn (1980) examined the develcpment of 

prediction hyfotheses in the young child. They claimed that 

hypotheses do net emerge at once but are acquired gradually 



36 

A hypothesis is made up of several components ("~in-stay" 

and 11 lose-shift") which are acquired separately an c at di f­

ferent rates. Schuepfer 6 Gbolscn (1980) found that chil­

dren under the age of 6 will often respond tc the rrctlem 

solving situation with the same action {"win-stay", "lcse­

stay"). Young children who make fOEiticn-oriented responses 

will demonstrate fOSi tion preference (" wi.n-stay", "lcse­

stay") before they show positicn alternation responses 

("win-shift", "lose-shift")• Furthermore, the parts cf 

prediction h_yfotheses t.hat are eventually consolidated are 

acquired at different rates. Fer instance, the child who is 

using prediction hypothese.s and receives negative feed.tack 

will shift to another hypothesis before she or he will re­

main with the hypothesis if it receives positive feedback. 

The hypothesis-testing literature (Gholson et al., 

1972; Gbclson, 19 80; Ghclson 6 'I umblin, 1981) provides 

further research on children's prcblem solving bEhavicrs. 

The consistent finding that resrcnse sets or stereotypes 

give way to strategies is essentially a demonstration that 

rigidity in a concept attainment task changes to flexible 

behavior; behavior that is influEnced ty the informaticn 

provided by the experimenter. It i2 assumed that the abili­

ty to solve the problem improves as more efficient methods 

of solving it develof with age. 
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on both free-sort and concept attainm€nt tasks, children 

typically demonstrate an increase in the ability tc logical­

ly classify stimuli (Heald 6 Marzolf, 1954; Inhelder & Iiag­

et, 1964; Beichard et al., 1944; Thompson, 1941) and in the 

ability to attain the corrEct solution on a conc€Ft attain­

ment task (Osler 6 Kofsky, 1965, 1966). The at:ility to 

flexibly resort stimuli to a new dimension alsc imfroves as 

the age of the subject increases (Heald & ~arzolf, 1954; ln­

helder & Piaget, 1964; "Reichard et. al., 1944; 'lhcmp,cn, 

1941). Furthermore, as children develop they are less like­

ly to use rigid stereoypes and more likely to use strategies 

while solving a problem (Gholson et al., 1972). Older chil­

dren make fewer perseverative errors en concept attainment 

tasks than do ycunger children {Osler & Kofsky, 1965, 1966). 

Therefore, on the modified form of the WCST (f'!itler & 

Harris, 1969) one would expect that perseveration vill de­

crease as the age of the subjects increase, and that chil­

dren's ability tc attain the concefts will i ■ frove as age 

increases .. 
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IITEL£IGEICE AID COBCEPT ATTAIR8EHT 

A related area of theoretical interest is the relation­

ship be tween intellige nce and concept acquisition. Osler & 

Weiss (1962) presented a concept attainment task to children 

6, 10 and 14 years old, who formed two intelligence grcurs. 

ihe task was Eiflained either with general or with exflicit 

instructions. They fcu11d that under general instructions, 

children with superior intelligence p-erforme d significantly 

better than those with average intelligence. However, this 

difference between groups disappeared under the EXflicit in­

struction condition because the children with average intel­

ligence improved their performance. Osler 6 ieiss ( 1962) 

concluded that superior intelligence aids children in the 

problem-finding phase of the task and not in the actual 

problem solution. 

Osler 6 Fivel (1961) also studied 6, 10 and 14 year old 

children•s 

children 

groups. 

atiliti€s en 

~ere divided 

'Ihe children 

a concep t attainment task. 1he 

into ncrmal and high intelligence 

had to solve one of three concEfts; 

bird, animal or living thing . !he authors found that intel­

ligence was significantly r el ated to number cf tr:ials to 

criterion and the percent cf successful subjects . 1hey also 
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reported significant rank order ccrre lations between mental 

age and error scores. 

Others have found no relationship tetween intelligence 

and concept attainment ability. For irstance, Osler 6 Raf­

sky (1965) studied the effect of age and stimulus ccmpleJity 

on concept attainment. They found no relationship tetween 

the number of errors made en a concept attainment task and 

intelligence as assessed :ty the Peabody Picture Vccatulary 

Test (PPVT). 'they reasoned that this failure to find a re­

lationship was due to the effects of the extensive fretrain­

ing given tc the children. The pretraining was ttought to 

obliterate the differences between the intelligence of the 

children on the concept attainment task. 

Townes et al. (1978) administered the Category and 

Matching Pictures subtests of the REitan-Indiana Battery and 

the Wechsler Intelligence Scale for Children (iISC) to nor­

mal and brain-damaged children. 'Ihe exfected positive r€la-

tionship bet ween verbal, performance and full seal€ IQ 

scores on tbe WISC and concept fcrmaticn abilities was only 

found for the brain-damaged children. The train-damaged 

children vi th kigher IQ• s were better able to scl ve the 

problems on the ~atching Pictures and Category subtests. 

However, there was no relaticnshiF between normal children's 

intelligence and their concept .formaticn atili ty. This 

finding shculd cnly te genEralired with caution because the 
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sampling of normal subjEcts in the study resulted in a nega­

tive relaticnship bEtween the verbal and performance scale 

scores on the WISC. Furthermore, 10 out of the 27 ncrmal 

childre n had a diffeience cf greate r than one standard devi­

ation between their verbal and perfcrmance IQ scores. 

Fey (1951) administered the WCST and the Wechsler Aault 

Intelligence scale (WAIS) to scbizoi:hrenics and normal 

adults. She compared the number o.f catEgories obtained en 

the WCST with the subjects• scores en the WAIS. The corre­

lation between the two was nonsignificant in both the nctmal 

and schizophrenic groups. None of the subtests on the iAIS 

correlated significantly with the number of categories ob­

tained on the WCST. 

others have examined the role of IC and ftental Age (!',A) 

on problem solving· tasks. Harter ( 196 7) examinEd the learn­

ing set performance of noraal and Ietarded children at two 

levels of PIA (5.5 and e.5 years), three levels of I C (65, 

100, 130) and tvo motivational conditions (standara and so­

cial). She found that the acguisiticn of the solution was 

more rapid at both higher IQ and MA lev€ls. She f~und that 

MA was related to the type of hypothesis behavior utilized 

on a problem solvin9 task. Children with low ftA used pcsi-

tion perse veration and position al tern at ion responses mere 

often than these with high MA. Childre n with high MA were 

more fleiible while solving the protlems, 

stay", "lose-shift" hJFCt beses. 

utilizing "win-
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Weisz ( 1977) tested children at three levels cf IC 00, 

100, 130) and three levels of MA {5.5, 7.5 & 9.5 years). 

The task stimuli varied en colcr, shafe, size and letter. 

Weisz (1977) found that IQ was not related to hypottesis be­

havior but MA was. Schuepfer & Gbclson (1980) also examined 

the hypotheses of normal and retarded children on blank-tri-

al probes. The children were divided into two 

{5. 5 and 7. 5) and twc IQ levels ((:5 and 100). 

MA levels 

'Ihe y also 

found that r!A had significant effects on performance but IQ 

did not. 

Alt hough two studies (Osler 6 Pi vel, 1961; Osler & 

lieiss, 1962) found intelligence to te related to ccncei:t at­

tainm,ent ability, the other studies have not (FEY, 1951; Os­

ler & Kofsky, 196 5; 'Io wnes et al., 1S78) • This discrepancy 

in findings may be due to the different tasks used. Osler & 

Fivel (1961) and Csler & Weiss (1962) had their subjects 

solve for the ccncepts bird, animal er living thing. While 

the others used task stimuli that varied on color, sbapE, 

number, positiot ox: sizE (Fey, 1951; Csler & Kofsky, 1965; 

To~nes et al., 1978). On the ether hand, MA appears to be 

consistently, significantly related tc concei:t attainaent 

ability (Harter, 1967; Schuepfer 6 Ghclson, 1980; Weisz, 

1977). However, none of these studies distinguished between 

verbal and nonverbal ability. Osler & Kofsky (19E:5) com-

pared vocabulary {as assessed by the FFV~ with the number 
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of errors made on concept attainment task. 

find a signi£icant relationship betw€en the twc . 

They did not 

It is un-

clear whether the finding resulted frcm the exteneive pre­

training given to the children or tecause vocabulary is net 

related to concep t attainment. Yet, the role of language 

has been proposed to be crucial to concept acquisition. 

Vygotsky (19'62) c .laimEd that the ability to form con­

cepts is closely linked to langua~e and to the for:ma ticn of 

higher psychological processes. He asserted that language 

has a self-regulating compcnent; lang~age directs action. 

Sokolov (1969) expressed a similar opinion: 

thought is net only expressed in speech but is 
formed and carried out in it. Language not only 
gives names to objects, but permits the abstrac­
tion of their propErties and relationships. lan­
guage also leads to their generalization in the 
form cf ccncepts and their objectification in the 
f -01:11 cf words and other sylll>ols. It i$ ther€fore 
concludEd that abstract thinking is impossible 
without language ••• (p . !:31 - 532) . 

on the other hand, Inbelder & Piaget (1964) claimed 

that language is necessary but not sufficient to the devel­

opment of logical abilities. Sen sari-motor sche a.ta ante­

date logical abilities like classification. They claim hat 

rudimentary classification skills (like perceiving similari­

ties and differences) have been obeerved in children before 

they acquire language . Furthermore , they point cut that 

when a child learns to speak be or she does not au tcmati cal­

ly incorporate the categorizations the words embody. For 
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instance, a child may use the word "deg" but that dces net 

mean he or she understands the class of dogs. 1hey pcint 

out that young children can perceive similarities and dif­

ferences between otjects before they can classify them. 

The examination of young children's conceptual abili­

ties before thEy develop language may shed light on this 

theoretical guestion. Researchers have ascertained that 

categorization ability can precede language. Nelson ( 197 3) 

studied one and tvo year old's abilities to g:rouf objects. 

She found that the infants could group objects in a consis­

tent manner tased en functicnal characteristics of the stim­

uli, that is, based on typical actions by or on thE ob 'ects 

presented. Rosch et al. ( 197 6) also found that preschool­

ers can aake basic categorizations (i.e. all cars, instead 

of transport vehicles; cars, trains, planes etc.) and their 

ability was net dependent UFCD being able to name the cate­

gory. However, Rosch et al. (1976) did report that t.t.e:re 

were developmental changes in the ability to make superordi­

nate categories. Thus, tbe ability to make basic categori­

zations is present in children before they acquire language 

and before they are able to name the category they can form. 

Siegel (1978) has also presented evidence to ccntradict 

the claim that language is crucial to concept formetion and 

identification. she tested children in the pre-operational 

stage of development. Children in this stage are net sue-
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cessful at ccnsErvation, seriaticn, and other tasks. Ho~ev­

er, many of the tasks the child is required to perform are 

dependent upon verbal responses. Siegel(1978) reascnEd that 

childr en in the FH:-operational stage sa y be failing tasks 

because they do not adequately comprehend and use language, 

not because they cannot logically solve the problems. She 

developed a number of nonverbal Piagetian-like tasks and ad­

ministered them to young childrEn. The results froDl these 

tasks suggested that the pre-oi:-erational child has logical 

concepts that were not known. 

Therefore, the results of these studies performed with 

very young chi3dren suggest that contrary to Vygotsky's 

{1962) premise, conceptual ability need not depend on lan­

guage. Of course, the kinds of conceptual and logical abil­

ities described in these studies have teen rudiaentary (i.e. 

all cars go together, etc.). It is possible language be­

comes important when the level of conceptualization is more 

advanced. 

There is some evidence to support the role of language 

in more complex conceptual activities. Luria 6 Yudcvich 

(1956) report the case of t~ins; Yura and Liosha wbo devel­

oped their cvn language and vhc were retarded in ether de­

velopmental aspects (i.e. they were unable to classify stim-

uli) • The twins were separated and Yora was given training 

in speaking. Ais training consisted of dialogue conversa-
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ti ens, verbal analysis of pictures, and telling sto:r ies. 

Liosha was given nc ve:rbal training. The t~ins atilities 

were then ccm~a:red ten months late:r. Eoth of them vere now 

able to classify stimuli. They could both cheese cbjects 

that looked like each ether and place them in groups. How-

ever, there were also differences between the twins"· • 

as a result of the special training of the one." lura dem­

onstrated he could classify objects cbjectively while Liosha 

was limited to classification on the basis of perceftual 

similarities. These results were fcund when the twins clas­

sified pictures as well as toys. !bus, assuming language 

was the contributing factor, then Yura's classification 

skills were advanced b<ecause of it. 

Furthermore, the use of language tc direct action ~bile 

solving a problem has been related to MA. Deutsch & Stein 

(1972) found tbat children who scored high on the PPVi fro­

duced significantly more private speech while wcrking on the 

problem. IQ i~ positively related to task performance with 

children who verbalize during the Ftccess (8lein, 1S6ij). 

Thus, young children have rudimentary classification 

skills before they acquire language (Nelson, 1973; Besch et 

al., 1976). In scme cases, young children ma:y fail logical 

tasks because of their yet inadequate grasp of language and 

not their inferior lcgical abilitie~ (Siegel, 1976). let, 

it is possible that language becomes more crucial tc conceF-
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tualization when the task becomes more difficult (Klein, 

1964; Luria 6 Yudcvich, 1956). Therefore, it vculd te of 

interest tc ccmfare verbal and ncnverbal ability \ith Fer­

formance on the modified form of the WCST. The modified 

form of the WCST requires mere than rudimentary conceptuali­

zation ability. The children must discover what the correct 

sorting principle is tased on feedback from the examin e r. 

Also, they must know what the concepts color, form and ~um­

ber are. Thus, it is exFected that verbal atilitJ will te 

significantly related to perfor ■ance on the WCST. 
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GOALS IBD BIPOTB!SES 

A principal goal of this study is to prcvide normative 

data on the odified fcrm of the iCST for first, second, 

third, and fourth grade children. In spite of 35 yEars of 

WCST use, such data have net previously been availatle. 

A second goal is to examine changes in several asEects 

of performance on the WCST as a function of chrcnolcgical 

age. It is hypothesized that as the age of the child in­

creases, the number of categories attained on the iCST vill 

significantly increase, and tctal errcrs on the iCS~ ~ill 

decreasE. These two aspects of perfor~ance are measures of 

concept attainment ability and the results should shew 

whether the skills and strategies underlying this ability 

are developing over the age range from 6 to 9. 

Since ability to solve the froblems en the iCS! is pre­

dicted to improve as the age of the child increases, it be­

comes imfortant to know more precisely what it is that i -

proves. the modified form of the WCS1 can also provide a 

measure of the ability to shift set or flexitility in the 

problem sclving precess. A high ferseverative error score 

indicates rigidity, while a lov score indicates flexitility. 

Furthermore, the WCST can also assess another aspect of 
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problem solving skill. The nonperseverative and unique er-

ror scores measure the chi ld's ability to generate solutions 

to the problem. A low score indicates good atility tc sclve 

the problem. It is predicted that the number of perse~era­

tive errors as well as the number of nonperseverative and 

unique errors will decr€ase as the age of the child in­

creases. 

A third goal is to ccmpare asfects cf performance on the 

WCST with two measures of m~mtal age. Both ■ easures are 

predicted to correlate significantly with performance on the 

WCST. However, verbal ability, as measured by thE PPVT-B, 

is predicted to relate more strongly with WCS1 performance 

than doEs nonverbal ability as meaeured by the block design 

subtest of the WISC-E. 
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IIE~BODS 

~JHh1tCT~ 

Pour groufs cf subjects, each representing one age 

group from 6 to 9 years of age were chosen. Thirty subjects 

Fer age group (a total of 120 children) were tested. ijjthin 

€ach age grcuf, · 15 subjects were 1tale and 15 sul::jects were 

female. Tbe children were randcmly chosen from elementary 

schools in the Victoria school district which agreed tc far­

ticipate in the study. 

Five ele11entary schools participated. All the parents 

of the first thrcugh fourth grade students within these 

schools were sent "consent" letters (Appendix 1). Four 

groups of children whose parents agreed to let them partici­

pate were formed according to their age and to the grade 

they were in during Fall, 1981. Therefore, all 6 year old 

first graders formed one group, 7 year old second graders 

another, 8 year old third graders ancther, and 9 year old 

fourth graders formed the last group. Children in each 

grade who were ycunger or elder than the required age were 

excluded. Children who did not 1€arn English as a first 

language were excluded. there was no attempt to screen out 

learning disabled children. ThE sutjects were randcmly cbc­

sen from ea ch grouF• 
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The iCST consists cf fcur stimulus cards, each with a 

different arrangement cf number, color and form on it. The 

first card has one :red triangle, the second has tvc gxeen 

stars, the third has three yellcw crosses and the fourth has 

four blue circles. The subject receives 64 respcnse cards 

each of which has a specific ccmbination of one color (red, 

green, yellcw or blue), one form (triangles, circles, stars 

er crosses}, and one number, (one, two, thrEE or fcur 

forms}. The subject places each resfonse card :telov the 

stimulus card she/he thinks it belongs to. After each 

placement, the experimenter tells the subject whether she/he 

is right or wrong. After the subject bas made ten consecu­

tive correct responses the sorting concept is changed with­

out warning. The correct conceftS tc sort to in sequence 

are color, form, number, color, form and number. Th€ test 

is terminatEd when the subject has successfully sclved all 

six categories or when she/he runs cut cf response cards 

(Grant & Berg, 1948). 

In the ~itler & Harris (1969) version cf the iCS1 the 

response card pack is reduced tc 24 cards. Every card that 

can match a stimulus card on ore than one attribute is re-

moved. Thus, each cf the re ■aining 24 cards can only match 

a stimulus card by color, form or numter but not by any ccm-
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bination of these. In this version only six consEcutive 

corrrect resfcnses are re~uired tefore 

changed. 

the concept is 

The rationale for the selection of the modifieo fcru cf 

the WCST vas discussed in the first section of this paper. 

'lhe selection was further influenced by a pilot study run en 

16 children aged 5 tc 11 years. It was fcund that the modi­

fied versicn allowed the 5 to 8 year olds ~=3) to attain 

some of the categories (avei:age was twc subsets) 111hile one 7 

year old ~as administered the traditional version ana was 

unable to cttain even one subset. The 10 and 11 year olds 

tested (N=7) with the traditional version performed at vari­

ous levels (categories obtained ranged from three to six), 

while those 11 year olds given the ~itler & Harris version 

(N=2) performed with few errors and attained all thE catego­

ries. The results frcm this preliminary study indicatEd 

that the traditional version is frcbably too difficult for 

children 7 years old and younge.r. For this reason, it was 

necessary to use the Hitler & Harris (1969) modification 

when ccllecting norms for young children. 

A questicnnaire (AFFE dix 2) lias devised in order to 

ascertain hov well the children cculd verbali2e ~hat they 

did on the WCST. It was assumEd that thE children whc far­

ticipatEd in this study would obtain different number£ of 

subsets on the WCS1. Therefore, when they were asked to 
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verbalize what they did, the number of categories they 

solved was taken into account. On the verbalization g ues­

tionnaire each possible number of sutsets that can tE cb­

tained (0-6) was ccnsidered sefarately, each having a dif­

ferent number of total possible correct responses. This 

distinction vas made in order to avcid fenali2ing children 

who did not obtain all the categories on the WCST and hence 

were unable tc verbalize all of them. 

The questionnaire is divided 

first part consists of the first 

i.ntc three parts. 'Ibe 

question which is the [Ost 

open-ended, general query posed to the children. It serves 

as an indicator of what the child is able to verbalize in 

response to a general question. 

that can be collected ranges 

The total numter cf pcints 

frcm 2-12, depending on the 

number of categories sorted to on the test. The second kind 

of question is a "Frompt" question. These are nu•bers 2-4 

on the questionnaire. They serve tc prod the child into re­

membering and verbalizing what she/he left out bEfcre in 

her/his exflanation. Each correct response is given one 

point and the possible total can range form 1-5 pcints. The 

third kind of question is a direct frcapt question. 1bese 

gueries (5-9) directly ask if the child sorted to color, 

form and number. A correct response is given a half feint. 

Total possible points on this kind of question range from 

• 5-3. The scoring was completed when the person verbalized 
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his test performance or when sbe/he finished the guestion-

naire. 

A simple concept formation task was administered tc each 

child tc insure that every cne bad the concepts color, form 

and number. It consisted of three sets of ten cards. ln 

the first set number and form were constant but the color 

was either red or blue . In the second set color and number 

were constant but the forms ~ere either squares or circles. 

In the third set colcr and form weze ccnstant but there were 

either two or three triangles on the cards. Thus, only cne 

dimension varied on each set . If the c hild sorted by color 

in the first set, by form in 

the third, then it was assumed 

cepts color, form and number. 

the second, ana by number in 

that the child had the con-

The Peahody Picture Vocabulary 1est-Revised (PFV1-6) 

was chosen as the measurement of verbal aptitudE. This test 

assesses listening or receptive vocatulary. Furthermcre, 

the PPVT-R provides both an intelligence score as well as 

one based on mental age. Therefore, it was deemed apfrCfri­

ate for the needs cf the study. 

The block design subtest of the WISC-B was chosen as the 

me asurement of nonverbal ability because it assesses spatial 

skill (Bannatyne, 1971). Furthermore , it has been claimed 

to be sensitive to a unique ability that is separate from 

ether subtests on the ilSC- R; nonverbal concept formation 

ab i 1 i t y ( G 1 as se r & Z i mm er • an • 1 9 6 7 ) • 
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The wCST, PFYT-B, and the tlcck design were freser.ted 

to the children in a ccunterbalanced order. The simple con­

cept formation task (or control task) and the questicnnaire 

were always administered immediately after the WCS1. 

were six test presentation orders: 

that 

self. 

trix 

1.iCS1/questionnaire, control; EPVT-B; block design 

2.PPVT-R; block design; WCST;guestionnaire, control 

3.block design; WCST/guestionnaire, control; PPVT-B 

4.MCS!/questionnaire, control; block design; PPVT-R 

5.PPVT-R; WCS1/questicnnaire, central; block design 

6.block design; PFVT-E; WCST/questionnaire , central 

The test presentaticn orders 1- 6, were presented 

order to consecutive subjects. 'Ib·e order rei:eated 

A 4 (age groups) X 6 (test presentation ordErs) 

was ccnstr ucted. Five children in each age group 

in 

it-

ma-

re-

ceived one of the test presentation orders. The cells of 

the matrix were filled in randomly. Thus, on any given 

testing day children frcm several different grades .ere 

tested. Children were only tested during the 111.crning. 

All of the sutjects were seated at a table next to the 

examine r and told: "I want to know bow children solve Frcb­

lems, so ycu are really belfing me cut by showing me bow you 

solve them . There will be several different things tc de. 



55 

You will be matching scme rictures •ith wcrds, there will te 

block designs tc make and some t hing to do with cards." !hen 

the subject was tested in the particular order assigned to 

him or her. Rhen the WCST was administered the instructions 

were as follows: "I want you to place each one cf Jcur 

cards below t he stimulus card you think it belongs to. Put 

each ca .rd down I will tell you w bet her you are rig ht or 

wrong. Use the clues I give ycu to help you figure oot the 

right way to sort the cards." Masking tape was flaced on 

the tatle in the shafe of a sorting tray. The tape created 

boundaries between the stimulus cards and the sorting cards 

an d between each sorting pile. 

The standard instructions contained in the PPV~-R an u-

al (Dun n t Dunn, 1981) and the WISC-R manual (Wechsler, 

1974) were given to the children. 

The subjects were tested in one session since a Filct 

study conducted on first graders (N=6) did not find anJ evi­

dence of fatigue in a half hour testing sessicn. ThreE of 

these pilot subjects were given tbE first test presentation 

order and three children received the last (number 6) test 

pre se ntation crde r. Their results were comparEd and nc af-

preciatle difference was found. 

The entire testing session took approximatEly 25-35 mi­

nutes for each child. 
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BESULTS 

Means and standard deviaticns were collected on all 

compone nts of the WCST in order to provide normative data. 

The components werE: the number of points 

verbalization questionnaire, the number of 

earned on the 

categcries cb-

tained, total errors, Ferseveritive errcrs, nonperseverative 

errors, unique errors, total correct, lcse-stay errcrs, and 

lose-shift respcnses. After the first category was obtained 

the WCST was scored for perseverative, nonperseverative, and 

unique Errors. A perseverative error was a response which 

was correct in the immediately preceding category. A ncn­

perseverati ve error was an incorrect response which was not 

correct in the preceding category. .A unique error was a re­

sponse which was not basEd on color, fcrm er number. If the 

first response after a category shift was an error it was 

not counted. 'Ihe "total correct n score on th•E iCST rE f e rs 

to the number of correct resfonses made after all 

consecutive correct ones have been subtracted out. 

the six 

'Ihis 

score measures the amount of reinforcement the subjEct needs 

in order to attain the soluticn. 

During the course of t he testing, it appeared that the 

pers everative error score was net measuring rigidity, or the 

inability to shift set, i n he sample of children examined. 
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Typically, the ch ild demcnstrated the abi .lity to sllift to 

new solutions but that did net Ereclude the use of a re­

sponse that was corr-ect in the freceding category. Yet, 

these respcnses were scored as perseverative and were sup­

posed to reflect inability to shift set. In order to assess 

rigidity a nev scoring system was used and the data were 

analysed using post-hoc procedures. Each trial was sccred 

as a "lose-stay" or "lose-sbif t" trial . On lose-stay trials 

the child repeated a response which bad received negative 

feedback on the immediately preceding trial. On lcse-skift 

trials, the child c hanged his or her response after receiv­

ing negative feedback on the immediately preceding trial. 

Lose-stay trials were classified as rigid trials because the 

subject persisted 11i th a response t bat had just te En n e gat­

ed. Lose-shift trials were ccnsidered as flexible trials 

because the subject tried a new response after negative 

f eedback . Nelson (1976) used "lose-stay" trials in her 

analysis of rigidity in brain-damaged patients. 

Means and standard deviaticns are presented at each 

grade level in tables 1, for males , females and for toth 

sexes combined. The boys• and girls' performance was simi­

lar except at the fourth grade level. An examination of !a­

ble 1 reveals that the fourth grade boys in this sa•ple were 

performing on a level si ilar to the first gradErs. 1he 

fourth grade boys obtained twc categcries less than the 

girls, and made more errors. 



TABLE 1 

Normative Data on the Wisccnsin Card Sorting !est 

Categories 
Obtain~d 

Total 
Errors 

Perseverat i VE 

First Graders 

~ALES 
X SD 

FEMALES 
i SD 

EOTH 
l SD 

1.06 2.47 1.11 2.40 1.18 2.53 

43.40 8.89 41.60 9.85 42.50 9.27 

Errors 17.40 8.62 21.00 12.88 19.2C 10.92 
Nonperseverative 
Errors 10.93 4.80 10.80 5.10 10.87 4.87 

Unique 
Errors 7.40 4.69 6.20 5.78 6.80 5.21 

Correct 
Trials 10.40 4.79 11.60 7.11 11.CC 5.99 

Verl:alization 
Score 

Lose-stay 
Errors 

Lose-shift 
Errors 

Categories 
Obtained 

Total 

1.47 1.33 1.70 

16.27 9.76 15.60 

1.36 

13. 50 

1.58 1.33 

15.93 11.58 

28.67 6.27 28.53 11.69 28.6C 9.22 

Second Grad e rs 

MALES f.El!ALES BOTH 
X SD X SD X ~D 

2.07 1.58 3.13 1.81 2.60 1.75 

Errors 45.47 12.31 39.87 13.42 42.67 12.99 
Pe rse verative 

Errors 15.13 8.66 16.13 E.82 15.63 7.68 
Nonperseverative 

Errors 11.60 7.53 12.20 ~.47 11.90 6.47 
Unigue 

Errors 6.67 5.69 5.13 4.14 5.90 4.95 
Correct 
Trials 10.53 6.91 8.67 4.22 9.60 5.70 

Ve rbalization 
Score 2.43 2.40 2.7C 2.09 2.57 2.22 

Lose-s t ay 
Errors 18.20 15.83 17.20 1~.97 17.70 15.63 

Lose-shift 
Errors 28.93 11. 0 3 ~5.13 9.18 27.C3 1C.16 

58 
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Third Graders 

!1A 'LES fE~ALES ECTH 
X SD X SD X SD 

CatEgoriEs 
Obtained 3.53 2. 10 3.87 1.77 3.7( 1 • 9 1 

Total 
Errors 33.80 15.46 33 .20 13.95 33.SC 14.47 

Perseverative 
Errors 14.07 9.45 16.73 1 c. 89 15.4C 10.11 

Nonperseverati ve 
Errors 9.20 6.36 10.40 5.39 9.8( 5.83 

Unique 
Errors 4.40 5.26 4.01 5.03 4.23 5.06 

CorrEct 
Trials 9.67 6.39 7. 8 0 5.94 8.73 6 .14 

Vertalization 
Score 3.10 2.49 3 .30 2.75 3.20 2. 58 

LOSE-stay 
Errors 10.27 8.34 13.60 8.87 11.93 8.63 

Lose-shift 
Errors 26.67 10.41 2 2. 1 3 6.57 24.90 8.74 

Fourth Graders 

~ALES tE!UL!S EO'IB 
X SD X SD X SC 

categories 
Obtained 2.67 1.63 4.20 1.86 3.43 1.89 

Total 
Errors 4C.87 10.87 28.33 16. 92 34. 60 1~.3£ 

Perse vera ti ve 
Errors 17.60 9.80 12. 53 8 .6 2 15.07 9.43 

Nonperseverative 
Errors 10.93 5.56 10.47 6.09 10.70 5.74 

Unique 
Errors 7.07 5.€9 3.40 4 .61 5.23 5.52 

Correct 
Trials 10.93 6.46 7.33 6.35 9. 13 f.5t 

Verbali2ation 
Seo-re 2.03 1.74 3.60 2.41 2.E2 2.21 

Lose-st a 1 
Errors 12.40 7.86 9.27 6.46 10. e 3 1.2: 

Lose-shift 
Errors 31.13 9. 11 23. 2 0 9.31 27. 17 9.91 
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As a measurement of reliability, half the subjects from 

each age group were randcmly s e lected. Their means and 

standard deviations on each component cf the WCST were ccm­

pared to the ether half of the subjects• scores. lhe 

split-half scores are presented ty each age group in Table 

2. A visual examination of the data revealed they are simi­

lar at almost every age level and jCSi component. However, 

cne half of the third graders obtained one more category en 

the WCST than did the other half and cne half of the first 

graders made 10 perseverative errors more than did the ether 

half. 
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TAEL.E 2 

Split-Half Reliability on the Wisccnsin Card sorting '!est 

categories 
.Obtained 

'Iotal 
Errors 

Persev. 
Errors 

Nonpersev. 
Er.rors 

Unique 
Errors 

Correct 
Trials 

Verbaliz .. 
Score 

Lose-stay 
Errors 

lose-shift 
Errors 

First Gradei:s 
1st Half 2nd Balf 

-X SD 

.91 

.x SD 

2.53 1.30 

Second Graders 
1st Halt 2nd Half 

SD 

2.53 1.92 

i SD 

2.67 1.63 2.40 

43. 07 8.95 41.93 9.86 42.13 13.49 43.~C 12.93 

24.13 11.79 14.27 7.48 15.47 7.91 15.EO 7.71 

11.47 4.01 10.27 5.67 11.00 6.39 12.EC 6.65 

7.20 5.33 6.40 5.23 €.07 5.59 5.73 4.41 

10.73 6.20 11.27 5.97 10.40 6.76 8.80 4.51 

1.53 1.44 1.63 1.25 2.83 2.74 2.30 1.59 

17~53 14.C9 14.33 8.60 18.27 15.78 17.13 16.02 

27.60 10.44 29.60 8.07 26.40 10.69 27.(7 9.92 

Third Graders 

1st Half 
X SD 

2nd Half 
X SD 

Fourth Graders 

!st Halt 
X SD 

6nd Half 
X SD 

Categories 
Obtai.ned 3. 20 

Total 
1. 93 4.2C 1.82 3.50 1.91 3. 47 1. 96 

Errors 
ferse v. 
Errors 

37.20 13.25 29.80 15.13 35.64 16.80 33.67 14.98 

15.20 7.81 15.60 12.27 17.21 8.78 13.13 10.19 
NonpersEv. 
Errors 10.67 

Unique 
Erro.rs 4 .4 7 

Correct 
Trials 9.53 

Verbaliz. 
Score 3.10 

Lose-stay 
Errors 12.80 

Lose-shift 
.Errors 27. 13 

7.61 8.93 3.28 12.JE 5.94 9.33 5.49 

4.99 4.00 5.29 5.21 4.51 4.80 6.39 

5.37 7.93 6.91 E.07 5.31 11.01 5.98 

2.69 3.30 2.55 3.14 1.98 2.60 2.49 

,.62 11.07 9.73 12.21 6.94 9.93 7.68 

9.93 22.67 6.99 27.07 9.64 27.0C 10.77 
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The norms collectEd in this study were alsc compared 

with the means and standard deviations (SD) collected in the 

Mitler & Harris (1969) study. Mit ler 6 Harris (19E9) pro-

vide data on kindergarten, first end third grade children 

for .number of categories obtain€d and the total errors made 

on the WCS'I. P irst and t bird grade scores are com pared 1d tll 

first and third grade scores in this study in Table 3. The 

means and sn•s tetweEn the two samples are similar. 

TABLE 3 

Comparison of Normative Data 

First Grade 

Kitler & Harris . Machamer 
X SD X SD 

Categories 
Obtained 2.75 1.67 

'Ictal 
Errors 42.30 10.08 

'lhird Grade 

MitJ,er & Harris 
X SD 

Categories 
ottainEd 3.33 1.19 

'Iotal 
Errors 35.0G 11.63 

2.47 1.11 

42.~0 9.27 

M2,chamer 
X SD 

3.70 1. 91 

33.50 14. 47 

All of the children in this study solved the simple con­

cept formation task with no errcrs . 
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The subjects• scores on the blcck design suttest of the 

WISC-Rand the PPVT-R were comFared tc the norms available 

for the Victcria elementary scbocl populaticn (SpreEn & 

McAllister, 198 1 unpublished study) • In Victoria, the aver­

age scale score on the block design subtest f .or first and 

for third graders is 12. Victoria ncrms are not available 

for second and fourth graders. 

scored at a ccmparable level to 

The children in this sa[fle 

the ncrm . The first grad-

ers• mean was 11 . 3; the second graders• was 11.9; the ttird 

graders' was 12.8; and the fourth graders was 12.6. 

The average standard score in Victoria on the PfVT for 

first graders is 107, and for third graders is 114 (tl:ere 

are no norms av ail able for sec end and fourth graders) • In 

the present sampl€ of first tbrcugh fcurth grade children 

the mean scores obtained were 104.5, 101.2, 104, and 1oe.2, 

respectively (see Tatle 4). the first grade children's av­

erage score was ccmparable to the norm. HowevErr the third 

graders• average sccre fell at the 30th percentile level 

when compared tc the normative data available for Victoria. 

At-test revealed there vas a significant differenc~ between 

the third grade groufs,t{102)=3.125, p<.005 . 
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TABLE 4 

Ccmfarison of PPVT and block design scores 

Machamer Spreen 

PPVT BO FPVT ED 
y SD x sr x SD x s.c 

First 104.5 14.3 11.3 3. 1 1 C7 16.5 12 2.7 

Second 101. 2 16.6 11. 9 3.9 

Third 104.0 13. 1 12.8 2.6 114 15. 2 12 2.8 

Fourth 108. 2 10. 1 12.6 2.6 

A multivariate analysis of variance was confucted en 

the data to determine if ferfcrmance on the WCST imprcve d 

significantly as age increased. The depEndent variatles 

were the number of categories obtained on the WCST and total 

errors aade on the wcs~. 'Ihe overall multivariate test was 

significant fP(6,228)=2.28, p<.037). The individual univar­

iate analyses revealed tbat the number cf categorie s ob­

tained on the WCST increased significantly as age increased 

(F(3,116)=3.E5, p<.C11), and total errors on the WCS'I de-

creased significantly as 

p<.007) (see Figure 1). 

age increased (F(J,116)=4.19, 
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Two one-way analyses of variance (age group with four 

levels) were conducted to determine if perseverati ve errors 

and nonperseverative plus unique errors decreased as the age 

of the subjEct increased. Perseverative errors did not de-

crease significantly as age increased (F(3,116)= 1.2, p>.3). 

Nonperseverative plus unigue errors were not significantly 

different tetweEn age groups (F(3,116)=1.17 p>.3). 

Two post-hoc, one-way (age group, with four levEls) 

analyses of variance WEre ccnducted to discern if lose-stay 

trials decreased or lose-shift trials decreased significant­

ly as age increased. For lose-stay responses there was a 

significant linear trend (F (1,116)=5.2.67, p<.C2). lose­

shift responses did not show a linear trend with age 

(F(l,116)=.684, p>.4) (see Figure 2). 



VI 
L. 

0 
L. 
'-w 

I>< 

30 

2 

26 

24 

22 

20 

18 

16 

14 

12 

10 

8 

6 

4 

2 

------­o--·· 

0 - ----,-
1st 2nd 1 

4th 

Grade 
Figure 2: Average lcse-~tay (LST) ancl lose-shift (L SH ) 

errcrs l:y grade 

67 



68 

A post-hoc 4 x 6 (group by test presentaticn orde r) 

analysis of variance was run tc determine if test presenta­

tion order had an effect on the number of categcries cb­

taine d on the WCST. Neither the main effect of test presen­

tation order (P(8,96)=20.785, p>.5) ncr the group by crd e r 

interaction was significant (F (15, 9€,= 1. 443, p> .1). 

Post-hoc 2 x 4 (sex by group) analyses of variance were 

also run to see if the sexes differed significantly. For 

number of perseverative errors, neither se~ (P(1,112)=.C9e, 

p>. 7) nor the sex by group interaction was significant 

(F (3 , 1 12) = 1 • 2 31 , p). 3) • For numter cf ncnperseverative and 

unique errors neither sex (P(1,112)=.7C7, p>.4) nor the sex 

by group interaction was significant (I (3,112)=.395, p>.7). 

For number of categories, ther e ~as a significant sex effect 

(F (1,112)=6.4~9, p<.013) but there was not a significant sex 

by group interaction (F(3,112)=1.15!:, p>.3). Fer number of 

total errors there was a significant sex effect 

(P(l,112)=4.693, p<.032) but there was not a significant sex 

by group interacticn (.F(3,112)=1.2E6, p>.2). Differences 

between males and females were ccmfared at each grade ii t h 

t-tests for categories attained and total errors made on the 

WCST. since eight t-tests were per.formed the e:1perimentwise 

error was inflated. In orde r to adjust for t his, the alfha 
¼ 

l e vel was changed according to this formula: 1-(1-0(.) t, "t " 

was t he number oft-tests done . ! he adjusted alfha l Evel 



was equal to .006 . 

this level . 
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None of the t-tests were significant at 

Pearscn Product "cment correlaticns were comfuted for 

the f ollowing variables: categories obtained on the WCST 

(categ) , total erro:rs O.D the WCST (terr), lcse-stay score 

(1st) , lose- shift score (lsh), 1,ental age on the FPVT (map) , 

1.ental age on th.e block design subtESt cf the ilSC-B (matd), 

scale score on the block design ( i gbd) , and standard score 

on the PPV'I (iqp) • The correlation matrix is presented in 

Table 5 The nusbEr cf categories cbtained on the wcs~ was 

most highly ccrrelated with the mental age score on the IFVT 

(r=0.298), the mental age score on the block design suttest 

(r=0.272) and ch.rcnolcgical age (r=0 . 251). Total errors 

made on the WCST was also most highly correlated with the 

mental age score on the fPVT (r= -0 . 307), the 11Enta1 age 

score on the block design subtest (r= -0.291) and with 

chronological age (r= - 0 . 263). The total error score &ade 

on the iCST was about equally correlated with the ~ental age 

score on the PPVT (r=-.307) and with the mental age score on 

the block design subtest (r=-.291 ) . !he correlations be-

tween the number of categories cbtained en the WCS! and the 

standard score on the PPVT (r=0.175)* and the scale score on 

the block design subtest (r=0 . 192) are low . Correlations 

between total erro:rs en the WCST and the standard score on 

the PPVT (r=-0 . 185) , and the scale score on the block design 
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subtest (r=-0.2C6) are also low. ThE highest ccrrelaticn 

between performance on the WCST ~otal errors} is with aEn­

tal age score on the PP VT (r= -0. 3 C1) which accounts for 9 

percent of the variance. 
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TAELE 5 

PearEOD Correlation Coefficients 

Age categ 'Ierr IQBD IQP !!A p LS T lSH MAED 

Age 1. 00 0 

Categ .2~1 1. 000 
P=. 0 1 

Terr - .2€3 -.918 1 . ooc 
P=.01 F= . O 1 

IQBD .164 . 192 - .2C6 1.000 
P= . 04 P=.02 F=.01 

lQP . 082 • 17 5 -. 1es .208 1. coo 
P=. 19 P= . 03 P=. 02 P=. 01 

MAP .699 .298 - . 307 . 268 • 157 1 . ooo 
E=. 01 F=. 01 F=. 01 P= . 01 P=.01 

LST -. 215 - . 466 .663 .... 191 -.164 - . 250 1.000 
P=.01 f=.01 P= .. 01 P=.02 P=.OQ P= . 01 

LSH -.05'9 -.~67 .465 -.(12 -. 021 -.066 - . 346 1.000 
P= . 26 P=.01 P=.01 P=. 45 P=. 41 P= . 24 P=.C1 

MABD • 5 81 • 272 - . 291 .868 .222 .545 - . 247 - • C50 1.000 
P=.C1 P=.01 P= . C1 P= . 01 P=.01 P=.01 P= . 01 P=.29 
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DISCUSSION 

Normative data were collected for first through fourth 

grade children on a modified form of the WCST (Mitler & 

Harris, 1969). The predictions that the number of catEgo­

ries obtained on the WCST would increase, and tctal errcrs 

would dEcrease , as the age of the subjects increased were 

confirmed. The hypotheses tba t FEI se verati ve, and .nonper­

se verative plus unique errors would decrease as age in­

cre ased we re net ccnfirm.ed. Lose-stay errors decreased sig­

nificantly with age but the expected decrease in Iese-shift 

errors was not significant. As Fredicted, perfor■ance on 

the WCST (categories obtained and total errors made) was 

significantly ccrrelated with both the mental age score on 

the PPVT-R and the mental age score on the block d,esign sub­

test. However, the prediction that performance on the 

PPVT-R vould be more closely related to perfcr■ ance on tbe 

WCST vas not confirmed. Both meafores were equally corre ­

lated with the WCST variables. The relationshiF bEtveen the 

mental age score on the PPV'I-R and performance on the iCST 

cnly accounted for 9 percent of the variance. 
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llor■ atiwe I!!!! 

The samfle of children who participate d in the study 

were representative of first and third graders in Victcria 

on their average sccre cf the block design subtest of the 

WISC-R. Although the first grade children's average sccre s 

on the PPVT-R were similar to the mean, the third g.rad€rs' 

average score was below the reported mean in Victoria. How­

ever, even if the third graders are not representative for 

FPVT-R ferforaance, it is still quite possible that they are 

:representative for the WCST since correlations tEtWEEn the 

standard score on the PPVT-R and the WCST were uniformly 

low .• 

The means and standard deviaticns (SD) Mi tler & Harris 

(1969) obtained for first and third graders are similar to 

the means and SD's obtained in this study (see ~atle 3). 

Since the norms ccllected in bis study match the means and 

SD's r •eported by Mitler & Harris (1969) and since the sa1tFle 

collected he.re is representative of the Victoria school pop­

ulation as judged by the block de sign subtest (and is not 

greatly discrepant as judged by the PPVT-R), it is protatle 

that these norms are reliable. 

The finding that females performed significantly better 

than males on the iCS~ was net predicted. Although the 

girls performed slightly better than the toys in the first 
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through fourth grades, most of the discrepancf between the 

sexes lies at the fourth grade level. 1he inferior perfor­

mance of the boys is not due to the poor scores cf a few 

members of the group. 1wo-thirds of the fourth grade boys 

solved three or less categories. Only cne toy (cut cf 15) 

obtained all six categories. These results are in marked 

contrast to the fourth grade girls' results. Forti percent 

(6/15) of the girls solved all six categories en thE WCS"f. 

There is little support for the finding cf sei differ-

ences in ccncept attainment in the literature. Pisbkin 

(1972) found that third grade females performed significant­

ly better than males on a concept identification ta~k. How­

ever, this finding was not replicated in a later study 

(Pishkin & Willis, 1974). Other researchers have reported 

no difference between sexes and concept attainment (Heald & 

Marzolf, 1954; Osler 6 .Kofsky, 196~; Wei, €t al., 1971). 

Thus, it is imfrohable that a sex difference eiists on the 

modified form of the WCST. In order to adequately determine 

the reliability of this finding ancthei: study would have to 

be conducted on a larger sample of children. If thE finding 

was replicated in a studj with a larger N, then one could be 

more confident that the result was net due to chance subject 

variability. 
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As the age of the subjects increased, perfcrmance en 

the WCST i ■ fIOVed (i.e. the numb€r of categories obtained 

increased and total errors decreased significantly), indi­

cating that concept attainment ability is improving over the 

age range. This improvement did not appear tote related to 

a decrease in "rigidity" at least as measured by the persev­

erative error score (which did not decrease with age) and 

the nonperseverati ve plus unique error score (which did not 

decrease with age). Bigidity was expected to decrease llith 

age because others have found that the ability to shift to a 

nev sorting dimension improves with age (Heald & Mar2clf, 

1954; In held Er & Piaget, 1964; Reichard et al., 1 g44) and 

the tendency to make perseverative errors decreases with age 

(Osler & Kofsky, 1965, 1966). 

one reason for this finding may he that the p€rsev€ra­

tive error score did not measure "rigidity" or "inacility to 

shift set" in young normal children. If this were the case 

it would still be FOssible that rigidity was, in fact, de­

creasing with age. The lcse-stay sccre was created to at­

t e mpt a different measurement of inflexitle tehavior en the 
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WCST. There was a significant linear trend in lose-stay er­

rors. Thus, it ma1 be that the lcse -stay error score is a 

better measurement of rigidity than is the perseverative er­

ror score. 

The modified form of the WCST did not reveal large qual­

itative changes in performance in ncr ■al children as age in­

creased fro ■ 6 to 9. The pattern of error responses was re­

markably similar acrcss the age range tested. .Eersev·erati ve 

errors (the repetition of a response that was ccrrect in the 

preceding category) cccur most often. Unique :responses ar,e 

rare and occur at the lowest rate. Ncnperseverative errors 

occur more than unique errors and less than FErseverative 

errors. The number of total errors made decreased signifi­

cantly as the age of the child increased but clear differ­

ences in .kind and pattern cf errors could not be found with 

the pr-esent method. 

The WCST 11ay be insensi ti --ve to qualitative changes in 

performance because of th€ way the test is scored. The 

traditional measurement of rigidity on the WCS1 is the per­

severative error score. Yet, as diEcussed earlier, the per­

severative score did not appear tote sensitive tc differ­

ences in "rigidity" observed i .nformally. While the 

perseverative error score was not sensitive to developm~:ntal 

differences between the age groups , the lose-stay score did 

show differences between the age grcups and thus it may be a 
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better measurement of rigidity. It may, tbereforE, be use­

ful to inccrforate the lose-stay error score into the WCST 

for further work with children. 

card sorts on the WCST are only scored color, term, nu~ 

her or unique responses when more detailed infor11a tion about 

what the subject is doing may te needed. For example, a 

child may make a series of con sec uti ve color responses and 

these· would be scored as perseverative (if the child was 

working on the form category) or as lose-stay scores. How­

ever, the child may be systematically checking each dinen­

sion of the color category, i.e. making a blue colcr match, 

then a red one, then a yellow one, and then a green one. 

This information would be important to knew. It is advisa­

ble to be aware of the actual components of the stimulus 

cards the child is sorting either by ■arking them down at 

the time of the testing or by reexa ■ining the cards later. 

With these modifications in scoring 1:rocedure * th,e iCS-1 may 

gain sensitivity in assessing qualitative differences in 

performance. 

Mental age scores on the FP11-R and block design test 

are correlated more highly than chronological age with the 
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number of categories obtained and tctal errors made on the 

WCST. The ccrrelations between MA (on the block design and 

the PPVT-8) and performance on the iCST are significant. 

The difference tetween the HA score en the PPVl-B and on the 

block design subtest is minimal. 'Iberefore, this stud:y dces 

not provide evidence that performance en the WCS'l is related 

more to verbal ability than to ncnverbal ability in normal 

children. ~his finding is not in accordance with Sokclc~•s 

(1969) statement that language is crucial to concept attain­

ment ahilitj. Nor is it ccnscnant with the idea that lan­

guage becomes more important to conceptualization when the 

task is complex. ihe finding that verbal and nonverbal 

abilities are equally correlated with iCST performance sug­

gests that vertal ability is just as important as nonverbal 

ability in saccessful WCST performancE. TbErefore, this 

study's fi.nding is •ore supportive of Inhelder & Piaget's 

(1964) claim that language is needed but is not sufficient 

for concept attainment. 

The WCST did not correlate with intelligence as mea­

sured in this study for normal children. However, it ■ ight 

still be a valuable test to use fer the assess■ent of the 

school age child. Further studies are needed which wculd 

compare the iCST ferfcrmance tc actual school performance. 

These studies should use improved scoring methods lihicb are 

more sensitive to gualitative aspects cf problem solving te­

havior. 
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The WCST may have good clinical usefulness because £cme 

of its sccres are not strongly related to intelligence or 

mental age within the nor1al range. It could then becom~ 

very obvious when a performance falls outside this range. 

FurthermorE, there may be a greater relationship between the 

WCST and intelligence at the lov end of the IQ scale. For 

example, Townes et al. ( 1978) f cund that intelligence was 

related to performance on the matching pictures and category 

subtests of the Reitan-Indiana battery in train-damaged 

children. Those brain-damaged children with higher intelli­

gence did better on the tasks than those with lcwer intelli­

gence. While there was nc clear relationship between intel­

ligence and performance on the tasks for normal children, it 

is possible that such a relationshiF aay exist for subnormal 

children. 

A hrain-oamaged child or a child with learning disabili­

ties may not make the same pattern cf error responses as the 

child without neurolcgical or learring problems. The iCST 

can provide information about the kind of error the child 

makes and aid in an interpretation of the child's lEarning 

difficulties. 

Further investigation is needed to clarify tbe clinical 

utility of the modified fer ■ cf the WCS'I. It is well known 

that the perseverative error score of the traditicnal iCST 
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is se nsi ti ve to frontal lobe <1 a mag e in adults (lHlner, 

1964). It wculd be worthwhile to perform research on the 

modified form cf the WCST with train-damaged and mentally 

retarde d children to dete rmine if and how the modified WCST 

is sensitive to their disabilities. Furthermore, it iould 

be of use to know which ncraal abilities are related to WCST 

performance. 

The results from this study raise several issues which 

should be investigated in future research. 

1. Is the mcdified fora cf the WCST sensitive to brain­

damaged and mentally retarded children's disabilities? 

a. Is there one particular error score on the iCST 

which is more sensitive than others? 

b. Is the lose-stay errcr score a better measurement 

cf "rigidity" in brain-damaged children, or is the fersever­

ative error score a tetter aeasorement? 

2. Is the lose-stay error score a tetter measure ■ent cf 

"rigidity" in ncrmal children? 

3. What other normal abilities are related to iCST fer­

formance? 

The modified WCST is appropriate for ncrmal children 

and it is hoped it will net he tee difficult for abnormal 
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groups cf children. It is probatle that the mcdified fcrm 

of the iCST will be sensitive tc bxain-damage and mEntal re­

tardation since others have found rigid ccnceptualization in 

mentally retarded children (Halpin, 1958) and perseveration 

in brain-damaged c.hildre.n (Chess, 1972). 

The Iese-stay error score needs tc be investigated us­

ing groups of brain-damaged and normal children. A ccmrari­

son could be made between the lose-stay and perseverative 

error scores to determine which one best measurEs "rigidity" 

or the "inability to shift set" in normal children. If it 

is found that children shift set (or try ether respcnses af­

ter a category change) then the perseverative error score 

may best be abandoned. This ccmparison between error sccres 

should also be done using brain-damaged children. It is 

unkno~n whether these children will be able or unablE to 

shift set on the modified term cf the iCST. If they cannot 

shift set (i.e. if they continue to make color resFonses on 

the form category) tben this cculd clearly differentiate 

them from normal children. If they do shift set after a 

category change then the lose-stay score may te a better 

measurement for this group. 

Investigation is nEeded to determine what normal atili­

ties are related to the WCS!. As discussed earlier, mental 

age scores on the EFVT-B and block design subtest were sig­

nificantly ccrrElated with iCST performance. Yet, only nine 
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fercent of the variance could be accounted for in each ccr­

relation . These correlations would protably have teen high­

er if a brcader range cf children had beeD tested. In this 

study , all the children scorea within the ncrmal range en 

the PPVT-R and block design subtest. If mentally retarded 

children had been included in the study it is likely the 

correlations wculd have been higher. However , it is imfor­

tant to know vhat else iCST performance is related tc in 

normal children. 

suc~essful performance on the WCST may te correlated 

with the ability tc attend to the relevant dimension and 

disregard the irrelevant ones. Besearchers have fcund that 

as the child gets elder his or her visual attention beccme s 

more systematic and flexible (Wright & Vlietsta, 1975). 

Furthermore , Pick et al. (1972, 1973, 1974) have pe'tformed a 

series of experiments vhich suggeEt that older children's 

attention is more flexible than younger children's atili­

ties. It is FOssitle that elder children ma.1 be able to 

more thoroughly attend to the relevant attribute on the 

WCST, as well as possibly be able to exhibit more flexible 

attending behavio.r when the sorting concept is switcl:ed. 

Therefore, it may be worthwhile tc measure attention and 

compare it vith WCST perfor ance in children. 

These issues must await future research. 
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APP!IIDll 1 

Dear Parent, 

Your child's schocl bas agreed to participate in a 

study approved by the Victoria School Board. 7he study will 

compare proble ■ solving ability vith other skills. !he 

child vill be given several different kinds of cards and 

asked to sort them according to clues from the experimenter. 

Other tasks include ■atching a 11ord with the picture it best 

describes, and building block designs . 

If you agree to let your child participate in the study 

then his or her name will be put on a list and J!g.I be ran­

domly selected. If your child's na ■ e is randomly selected 

then your child will be tested in the school and it will in­

volve 30 to 40 minutes of his or ber time. Your child's 

the test score name will not be on any of 

subject numbers will be used. 

during the experiment your child 

sheets instead 

Furthermore, if at any time 

wishes to stop particifat-

ing then tbe experimenter will stcf testing immediately. 

The information gathered from this experiment vill frc­

vide knowledge about the normal child's developing skills. 



93 

This information can then be used tc better unde rstand a 

l earning disatlEd child's performance in these areas. 

If you agree to allow your child tc participatE in t b is 

study, please sign below and send the fcrm back to school 

with your child. 

Thank you, 

Jean Machamer 

Boger Graves, Ph.D. 

Child's Nam€: ff ale: Fe aalE: 

Child's Grade: 

Name of Child's Teacher: 

Child's BirthdatE: 

Parental Signature Date 
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IPPEIIDII 2 

Vei;balization _ouestjonnaire 

Subject numter: 

Number of Categories Obtained: 

1. When you put down a card and I said it was right, what 

exactly did you do that was right? 

Color: Form: Number: Color: Form: Number: 

2. What else were JOU doing when I eaid you were right? 

Color: Porm: Number: Color: Form: Num ter: 

3. What else ~ere JOU dcing when I faid you were right? 

Color: Poi:m: Number: Color: Form: Numter: 

4. Was something you matched correctly to in the beginning 

of the test ever right later on in the test? 

Color: Form: Number: Color: Perm: Number: 

5. Did you match the cards by the color on the cards? 

Yes No 
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6. Did you match the cards on anything else? ihat? 

Yes No 

7. Did you match tbe cards by the shapes en the cards? 

Yes No 

8. Did you match the cards on anything else? ihat1 

Yes No 

9. Did you match the cards by the number of figures on the 

cards? 

Yes No 
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