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CHAPTER I 

I NTRODUCTI ON 

In psychology the inves tigat ion of the format ion of 

c once pt s  has long been a part of t he s t udy of what has been 

c alled t he tho ught proce s se s .  The re are , however , very fe w 

s t udie s of e arly c once pt format ion in humans , e spe c ial ly in 

childre n be fore and during the deve lopme nt of spe e c h  pat ­

terns . Mos t  of the s t udie s whic h have de alt wit h t he inve s t i­

gation of c onc e pt format ion have depende d large ly for the ir 

dat a on spe e ch proc e s se s . I t  can, howe ve r ,  be shown t hat 

c onc ept formation exis t s  be fore speech behavior , and that it s 

deve lopment s e e ms t o  be s omewhat paralle l t o  t he de ve l opme nt 

of s pe e c h  in the child. The lite rat ure on this proble m in­

dic ate s a c ons iderable hiat us in this are a o f  inve s t igation 

of conc e pt formation in the very e a rlie s t ye ars of t he hu-

man organism. 

In t he pre s e nt re se arc h  t he approac h chos e n  was that 

of t he inve s t igat ion of t he problem of t he e arl ie s t  appe ar­

ance of a fa irly limit e d  form of c onc ept format ion behavior 

in the human organism, and of trac ing it s deve l opme nt a s  

the organis m mat ure s ,  thus making s ome s ort o f  a be ginning 



in showing how the inte rnal pr oc e s se s  whic h we infe r fr om 

the overt and obs e rvable be hav io r of the organis m fol low 

t he ir mat urat ional pat te rns . 

To c larify a term, t he  pre s e nt s t udy is c onc erne d 

wit h a gro up of be haviors , ob s e rvable and quant ifiable , 

from whic h "c once pt format ion" as s ome s ort of inte rnal, 

pos s ibly c e ntral , s ymbol ic proc e s s  c an be infe rre d. S uc h  

be hav ior will b e  c alle d here "c onc e pt format ion be havior" 

or " c onc e pt be hav ior" . An ans wer t o  t he que s t ion of what 

2 

the inte rnal proc e s s e s  might be , will not be at t empte d here . 

St ate me nt of the Proble m 

Bas ic Pos t ulate . The bas ic as s umpt ion of the pres ent 

s t udy c an be expre s s e d  fa irly c onc is e ly .  The dev elopment 

of c onc e pt be havior in yo ung childre n i s  orderly an d pr o-

gre s s ive large ly al ong mat urat ional l ine s ,  be ing re lat ive ly 

fre e of infl uenc e s  s uc h  as might be expe c te d  fr om diffe re nc e s 

among individuals in environment , int e lle ct ual ab ility,  s e x, 

and s o  forth.  In ot he r wor ds , the c onc ept be havior of a gro up 

of childre n is homogene o us ac ro s s  mat urat ional leve ls _, in 

. 

spite of a good de al of het e rogene ity in the s ub j e c t s  as 

re gards e nv ironment al or pe rs onal factors . 



3 

Foll owing from thi s  as sumpti on, t hen , the bas ic 

varia ble s whic h  we might wa nt to ident i fy in t he pre s ent 

s tudy at this t ime can be l abele d thus : t he inde pendent 

variable i s  the le ve l  of maturat i on of the i ndividual , or 

groups of indiv i dual s under study , and the de pe nde nt vari ­

ab le i s  t he  c onc ept be havior as me asure d by the experiment al 

proce dure . 

Pre dic t i ons . On the bas i s  of thi s pos tul ate s e veral 

predi ct i ons whi ch might be made of the expe ri mental fi ndings 

s e e m  i mme diate ly apparent . The fi rs t predic t i on whi ch c a n be 

made i s  that t he re wi ll probably be a relat ive ly hi gh posi ­

t ive c o rre lat ion bet ween c hronologic al age and me asure s of 

suc ce s s ful c onc e pt be havi or (R
1

) .  The s e c ond pre dic ti on 

whic h c ome s to mind is t hat there will probably be a re la­

t ive ly low but pos sibly pos it ive c orre lat i on be t ween me a­

sure s of suc c e s sful c o ncept behavior and me a s ure s of s o ci o ­

e c onomic s t atus (R2). A third pre dic t ion i s  tha t t he re wi ll 

probably be a re lat i ve l y low but pos si bly pos i t i ve c o rre la­

t io n  bet wee n me as ure s of suc ce s sful c onc ept be havi or an d 

me asure s of int e l lec tual ab i l it i e s  (R3). A fo urt h pre dic ­

t i on i s  t hat the re wi ll pro bably be a re lat ively low but 

pos s i bly pos i t ive correlat i on,  bet ween me as ure s of s ucce s s -



ful c onc ept be havior and measure s of other variables (R ) . 
n 

A fifth predic tion that c an be made is that there will  

probably be signiric ant differences between R1 and R2, 

be tween R1 and R
3

, and between R1 and R
n

. Finally a sixth 

predic tion that c an be made is that there will probably be 

4 

I n  other no s ignific ant dirferertces bet�ee ·n R
2

, R
3 

and R
n

. 

words, t he problem pre sented he re will inves tigate the 

as sumption that the larger portion of the variation in 

c onc ept behavior in a group or young children will be the 

variation presented by the maturation variable as  c ontras t-

ed with the variation presented by other variables which are 

available for measurement . 

Secondary Problem .  In the light or the basic a s s ump-

tion and above predictions, an auxiliary problem that present s 

it self is t hat it seems pos sible t o  lay t he basis for the 

de velopment of a s c ale of pe rformance for young c hildren 

whic h might be used, in a sense, as a kind of test of normal 

maturation. Ins ofar as the maturational factor c an be shown 

t o  acc ount for the larger portion of the variation between 

children in a particular type of behavior labeled "c onc ept 

format ion behavior", it appears therefore that measuring 

this behavior might- provide a more or les s reliable measure 



of deve lopment of at le ast this aspec t of maturation in 

young children.  The primary problem, however, of t he 

study is c oncerned with t he growth and de vel opment of c on­

cept be havior in young children, particularly as revealed 

by t he Hunter-Pasc al Concept Format ion Tes t .  

5 

Organization of the Study . The Hunter- Pasc al Conc e pt 

Formation Tes t (hereafter abbreviate d, H- P Tes t) is a graded 

s e rie s of problems involving both delayed reac tion and alter­

nat ion problems .  The delaye d re ac t ion problem c an be des­

c ribe d as basic ally a s ituation in which the organism, in 

this c ase a c hild, is c onfronted wit h the problem of remem­

bering whic h of s everal differe nt pos s ible re spons e s is the 

c orrec t one and will result in obtaining the reward ob ject,  

in this c as e  a bit of  c andy . The cue for c orrec t  response 

has been given, but is no longer pre sent . Having s een the 

c andy place d behind one of five doors, can the c hil d  rem­

ember which door c once als the c andy? I f  he remembers, can 

he remember over varying spans of time? 

The alternation problem require s the organism to  

make a s equence of  different response s t o  obtain the reward 

obj e c t s  with no diffe rential s timuli pre sent t o  act as cues 

to the c orrec t  response s .  The child must learn the c orre c t  



response in t he sequence, re t ain it, and ut ilize it t o  make 

t he next c orrec t response in the sequence.  Can the child 

learn, with no cues given him, that the c andy he seeks is  

one time c onc ealed behind the left-most  of five doors, and 

the next time behind the right-mos t door? 

Based on c ons iderable experiment ation with the H- P 

Test.< 31 ) a series of problems has been deve l oped us ing 

thre e  de layed reac tion problems,  a trans itional problem 

involving both de lay and alternat ion, a s ingle alternation 

problem, a double alternation problem, and three problems 

involving c ombinations of s ingle and double alternation. 

6 

The pre s ent study make s use of j us t  the firs t five problems . 

The subj ec t s  of the s tudy are seventy chi ldren 

ranging in age from four months t o  sixty-four months , mos t ly 

from s e veral nursery s c hools in the city of Knoxville, 

Tennes see .  They were all tested with the H-P Test  between 

December, 1957 and May, 1958. 

The c hronologic al age ( CA) o� all subj ect s is known, 

and c an be c ompared with their H-P Te s t  performance to  

arrive at  data s howing the relations hip between age and test 

performance .  For thirty of the subject s (Ss) Stanford- Binet 

Intelligence Sc ale res ult s  have been  obt ained and will be 



compared with the H- P Test performance of this group of Ss 

to provide data c oncerning the inte lligenc e variable . The 

c9mparison of the performance on the H-P Test of boys with 

that of girls can provide data on the sex variable . The 

level  of e ducation and the occupations of the fathers of 

all Ss is known and can be compare d with performanc e on the 

H- P Test of the Sa to provide data c oncerning the e ffect 

of these variables on test performance. 

1 



CHAPTER I I  

REVIEW OF THE LITERATURE 

The Delaye d Re action Me thod 

The de laye d re action tec hnique has been an import­

ant t ool in the s tudy of symbolic proc es ses . I ndeed, as 

Munn put s it ( 30 ) ,  "inve s tigations of s ymbolic memory in 

animals and in human infant s not yet pos ses sed of verbal 

re sponses must be c onfine d to the delaye d reac tion pheno­

menon". 

The use of the de laye d reac tion (DR) me thod  t o  s tudy 

s ymbolic proces ses in animals  owes it s inception t o  Carr 

a nd was firs t used by Hunter ( 15 ) under Carr's direc tion 

t o  s tudy rec al l  memory in rat s, dogs ,  racc oons, and c hild­

ren, in a researc h whic h is the forerunner of a large body 

of literature on s tudies in this are a  with animal Sa . 

Hunter first taught his Ss to as s ociate a light with 

food, then the light was turned off s ome sec onds or minutes 

before the response c ould be made. For the S, t he problem 

was t o  remember over the span of t ime, in which of three 

c ompartment s t he  light had been.  Hunter found only one 



rat which c ould delay as much as ten seconds while racc oons 

c ould de lay up to twenty-five seconds . Hunter also found 

9 

that rats and dogs delaye d c orrect ly only when bodily orie nt­

ation in the direc tion of the correc t  door was present, but 

that racc oons and children neede d no such posit ional cues to 

make the �orrect responses .  Mc Cord ( 28 ) arrange d a situa­

t�on which e l iminated the factor of positional cues,  and found 

that rats c ould de lay up to six minute s .  In a study b y  Cowan 

( 7 ) , c ats delayed successfully up to sixteen hours . The 

DR i n  primates has be en studied by such research worke rs as 

Tinke lpaugh ( 41 ) , Harlow ( 12 ) using complexities such 

as the We igl princ iple , and Jac obsen ( 21 ) i n  investigation 

of the results of cortic al ablations . 

With this representative sample of the sort of animal 

research that has made use of the DR method, we c an turn to 

studies directly involving children.  These c an be divided 

into three groups of studies,  the biographic al , the c lini c al, 

and the experimental . As an example of the b iographical, 

Hurlock and Schwartz ( 20 ) summarized the memory data re ­

porte d i n  thirty-six infant's biographies, c it ing examples of 

infants who exhibited responses which were j udged to be 

attempts at loc ating ob j ec ts which had disappe ared for vary-
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i ng lengths of time. Critic isms of s tudie s of this sort c an 

be leve le d  on the basis of these be ing mi xtures of fact and· 

interpre tation, and i nvolving too much anec dotal evidence . 

Buhler's , et al , ( 4) studies can be c ategorize d as c lini­

c al, and inc lude DR re sponses .  For i nstance,  most five month 

old children pass her test of looking for a toy which has 

been remove d.  These studies can be c ritic ize d  on the basi s 

that c areful controls are frequently lacking in the c linic al 

situation, and that this s ituation may permit the S to pick 

up extraneous cues from the examiner to di lute the findings. 

Experimental studies of children in DR s ituations 

again begin with Hunter's original study of rats, dogs, 

rac coons , and children ( 15 ) . He use d  five Ss age d two 

and one half to e ight years old.  The youngest girl re spond­

e d  with cons ide rable ac curacy with de lays of up to fifty 

seconds . Longer de lays le d to re duce d  ac curacy .  The other 

c hildre n,, three of whom we re six ye ars old and the other 

ei ght , could de lay up to five to thirty-e ight minutes.  I n  a 

later study ( 16 ) , Hunter us ed his daughter, Thayer , and 

de termine d  that as e arly as e leven months old ,  on a three 

box problem, she c ould se arc h  for hi dden ob j e cts. At six­

teen months the c hild c ould de lay for fifteen seconds with 

about 75% ac curacy,  while twenty-five seconds of delay re-
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sulted in about 50% accuracy. 

Allen ( 1 ) use d as Ss fifty-two boys and forty-

e i ght gi rls all of about one year old .  He found no signi­

fi cant sex differences using de lays of ten seconds i n  which 

the ac curacy was about 64%, twenty seconds in which the 

ac curac y was about 60� and thirty seconds in which the ac cur­

acy was about 50%. 

Mi ller ( 29 ) was particularly intereste d in the cues 

used by children to remember the posit ion of test obj e cts , 

especial ly t he cues of position and cues of box c harac teris­

t ic s .  H e  used a s  Ss ninety c hi l dren aged 11} t o  162 months 

old ,  and teste d them all wi th a delay of ten seconds. His 

proce dure involve d two boxes with the response possible to 

e ither position or color of t he box. He found that children 

under two ye ars old all responded in terms of posit ion rela­

t ive to the other box. Between the ages of two and three the 

c hildren responded about 80% of the time to position and about 

20% of the t ime to color of the box . With older children the 

color of the box became inc re asingly important. 

Skale t's ( 37 ) study is the first whi c h  offers 

systematic data concerning ability in DR as a func tion of age . 

He r Ss were sixty chi l dren from twenty-four to sixty-six 



months old and she used two methods of experimentation. 

The first involved an animal cracker hi dden under one of 

three plates.  She found the children could de lay from one 

to thirty-four days and that the corre l ation between the 

maximum correc t delay and CA was . 478 . The second proc e­

dure involved the recognit ion of fi gures -- anima ls and 

geometric f i gures,  using de lays of from a few minutes to 

five days. She found that only with the simple and fami­

l i ar figures was there any correc t response and that the 

c orrelation between correct del ay and CA was . 699 . 
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Eme rson ( 10 ) using thirty-two Ss aged twenty-ni ne 

to fifty-nine months old test e d  the effec t on recall of 

disturbances i n  bodily orientat ion. The child was required 

to reproduce a motor performance done by the examiner in 

nine posi t ional situat ions with a five second delay oc curr­

ing i n  each of the situat ions . She found that bodily dis­

orientat ion during de lay greatly decreased ac curacy. She 

found also that the correlation betwe en the average number 

of correc t placements and CA was . 77 while wi th mental age 

(MA) it was . 758. She also found no signifi cant sex differ-

ences. 

Pascal and Stolurow ( 32 ) using twenty-seven mental 
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de fec tive s  ranging in CA from 5-11  to 31- 10 and in MA from 

2- 1 t o  7-1  made a c ompari s on between  pos it ion and object  

cue s  in DR re spons e s . They found that the maximum plac e 

de lay was c orre late d  wi th the CA at . 13 ,  while the c orre ­

lat ion with MA was . 61 .  The corre lat i on be tween the maxi ­

mum form de lay and CA was . 38 ,  while the c orrelation with 

MA was . 88 .  

Collins and Tapp ( 6 ) use d a s e ri e s  of DR s ituati ons 

in a pre liminary s tudy very s imilar to that of the pre sent 

s tudy with the ir group of forty- s ix c hildren age d five month s 

t o  s ixty months , and have de rive d a growth func t i on which 

sugge s t s  the exi s tence of an orderly re lat i onship be twe en 

maturat i on and DR performanc e .  

To summari ze the findings fr om the DR l ite rature on 

studie s of c hildre n, we find that both Allen and Eme rs on 

find no sex diffe re nc e s  in the ab ility to delay . Allen 

e s tabli shed  what appears to be an uppe r limit to  c orre c t  

de lay re spons e s  in one ye ar olds , whi le Eme rs on showe d the 

import ance of c ontrolling for positional cue s . Mi ller stud­

ie d the de terminant s of the cue t o  c orre c t  re sponse  and es­

tablishe d  the re lative importanc e of pos ition and c olor as  

s timulus charac teri s t ic s . The only s tudie s that show a re -
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lat ionship be tween age or maturation,  and ability to de lay 

c orre c tly, are those of Hunter, who had only five Ss; 

Skalet ,  whose youngest S was two; Emerson, whose youngest 

S was twe nty-nine months; Pascal and Stolurow whose Ss 

were mental defe c t ives with lower limits c hronologic ally of 

5-11 and mentally of 2-1, and Collins and Tapp, whqse pre­

liminary study suggests an orderly growth func tion i n  Ss 

c omparable to those of the present study and in a simi lar 

DR situation. 

The Alternation Method 

The alternat ion me thod , commonly the Double Alterna­

tion ( DA ) problem, has also been an important tool in  re­

search into the symbol ic proc esses of both animal and human 

Ss . 

Again beginning with the work of C arr ( 5 ) and 

Hunter  ( 17 ) , a whole body of comparative studies has 

establishe d a c lose re lat ionship betwe e n  DA pe rformance 

and phylogene tic  deve lopment , going up the sc ale from rats 

( 19 ) to rac coons ( 17 ) , to monkeys ( 11 ) , to human 

children and to human adults ( 11 ) . The findings show 

that rats do very poorly i n  DA performanc e, rac coons perform 



at a muc h higher level, and monkeys are far superior to 

these lower mammals .  The DA respons es of human children 

were quite superior to those of infrahuman animals, while 

human adult s ranke d highe s t . 
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Ge llerman ( 11 ) used thirty-eight children with the 

younge s t  aged three in his s tudy comparing monkeys, children 

and adult s,  in a temporal maze situation involving DA for 

children.  The correlation for c hildren between trials to 

learn and CA was .28 . All his Ss of four years old and 

older learned the res ponse, but errors and trials needed to 

learn were muc h greater in children than in adul t s . 

Hunter and Bartlett ( 18 ) in a double-box situation, 

used thirty-one children age d two to six years . Only two of 

his eight three-ye ar-olds s olved the DA problem, while all 

of the e leven four-year-olds suc c eede d. The corre lation 

between CA and trials to learn was .86, and that between 

MA and trials to learn was . 81 .  

Stolurow and Pasc al ( 38 ) using twenty ment al defec­

tive c hildren, found that the minimum MA for solution of 

a DA problem was 5-5 and that the c orrelation be tween Binet 

MA and trials to learn was . 83 .  Corre lation with CA was not 

signific ant. 
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Hodge s ( 14 ) using a five c ard DA s ituation, found 

a corre lation of . 766 be tween CA and DA performanc e in his 

group of two hundre d and forty children six to twelve years 

old. 

Pasc al and Zax ( 34 ) use d  the DA proc e dure to te s t  

c e rebral pal s ie d  children seven t o  twenty ye ars old and 

found a c orrelation of .43 be tween MA and DA performanc e, 

and a corre lation of . 73 between such performance and be­

havioral ratings of ability to le arn, and cooperativene s s . 

Collins and Tapp ( 6 ) reporte d  that no chil d in 

the ir group of forty- six Ss  five months to sixty months ol d, 

could perform the s ingle alternation 
·
problem, a s implific a­

tion of the DA task, in a situation very s imilar to that of 

the pre s e nt problem. 

Summarizing the findings from the literature on the 

use of the alternation me thod in the inve stigation of s ym­

bol ic proc e s s e s  in children, we find that only Collins and 

Tapp us e d  s ingle alternation me thods and also very young 

c hildren. All the other s tudie s cite d use d  DA methods and 

c hil dre n two ye ars and older, but apparently all suc cee de d  

in showing a c le arcut re lationship be tween DA performanc e 

and CA, or at least  MA. 
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Considering the literature of both the DR and alte rna-

tion me thods toge t her, only Collins and Tapp in the ir pre­

liminary s tudy did make an attempt to relate DR to alterna­

tion performance,  in order to e s tablis h  a growth func tion. 

Developmental Studie s of Conc ept Formation 

The literature is re plete with numerous s tudies of 

concept formation in children us ing a wide varie ty of me thods 

and Sa to inve s tigate many kinds of c oncept formation. Sinc e 

it is not our purpose to explore the me aning of the term 

"concept formation" a s ummary of the kinds of deve lopmental 

work that has been  done in this area may provide some under­

s tanding of the bre adth of the re s earch work that has been 

done in the inve s tigation of s ymbolic proce s s es in childre n, 

and e special ly in terms of t he relationship between CA and 

the deve lopment of concept formation. 

I n  the experime ntal literature the ability to learn 

the concept of "triangularity" has been demonstrated in 

infant s at about fifteen months ( 25 ); "roundne s s" in child­

ren at about age three ( 26 ); "big" and "lit tle " in children 

of two years old and "middle size dne s s " in thre e  year olds 

( 13 ) ( 40 ); "today" in children twenty-four months old, 
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"t omo rrow" in children thirty month s old and "ye s te rday" 

in children thi rty- s ix month s old ( 2 ) ; and cause and 

e ffec t  relat i onships in  childre n  of ab out the e ighth or 

ninth ye ar ( 23 ) . The Stanford-Binet  te s t  ( 39 ) demon­

strate s number c oncepts by inc luding the c ount ing of four 

ob j e c ts at the five ye ar level, and c onc epts of "attrac tive ­

ne s s" at the four ye ar, s ix mont h leve l .  

The work of Piaget ( 35 ) has bee n  important i n  be i ng 

the be llwe the r  of a whole group of studie s base d  on what are 

large ly que s t ionnaire techni que s of inve stigat ing childre n' s 

c oncepts , whi ch, whi le s omewhat i rre levant for the pre sent 

study ,  yet illus trate another me thod of studying the deve l­

opment of c onceptualizati on .  Mostly, of c ours e , the Ss of 

such inve st igat ions are of ve rbal age . Chi ldre n' s thinking 

ac c ording t o  Pi age t goe s  through a se rie s of di stinct  stages 

of deve lopme nt , suc c e s s ive and typi c al of diffe rent age s .  

In discus s ing hi s findings i n  re gard to  many di ffe re nt con­

cepts , he de f ine d the suc c e s s ive stage s and t ied them to  

age . The four stage s of  animi sm, for example , are s ai d  to  

oc cur at  about four to  s ix ,  s ix to  seven ,  eight to  ten ,  and 

eleven and olde r .  

Criti c i sms of Piaget's work have been numerous , the 

most  important of which is that there is  little evidence  



of "s tage s'' of deve lopment , but that c once ptual thinking 

s hows a gradual progre s s i on wi th advanc ing age ( 9 ) . 

Welch and Long ( 42 ) have s hown how tbe conc ept ­

ualiz ing abil ity in children seems to evolve from t he 

s imple t o  the mor e c omplex . At about twe nt y- s ix mont hs 

c hildre n can grasp the po int that "men" and "w omen" are 
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al l "pe ople" -- a firs t hie rarchy c onc ept , and i n  a. bout the 

mi ddle of t he fourth ye ar grasp the ideas that "pot at oes"  

are "ve ge tables " ,  "apples" are "fruit" and both "ve ge table s" 

and "fruit" are ":rood" -- a s e c ond hi erarchy c oncept . 

Re ichard , Schne ide r  and Rapaport ( 36 ) found thre e 

leve l s  of c onceptual ab ility among children in s ort ing 

te s t s . A c oncre te s ort ing on the bas is of nones sent ial 

inc ide nt al fe ature s of t he  obj e c t s  was typical of childre n  

up t o  five or s ix ,  a funct ional s ort ing on t he bas is  of 

use or value was more typic al of c hil dren up to  eight or 

ten,  while a c onc eptual s ort ing on t he bas is  of abstrac t  

prope rt ie s or  re lati ons was seen  afte r  about ten ye ars of 

age . 
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Summary of the Literature 

Ari s i ng out of phylogene t ic s tudie s of t he pe r­

formance of animal Sa in the main , the DR me t hod has 

prove d to be an important tool in the inve s t igat ion of 

symbol ic proc e s s es  in  many different kinds of organisms , 

and in  human childre n seems t o  offe r an invaluable me thod 

of inve s t igat ing c onc eptual proc e s s e s  in very young c hild­

ren ,  e ven those  below verbal age s . From t he lite rature we 

find that little work has been done in thi s area wit h very 

young childre n  and that a clear-cut re lationship be tween 

CA  and DR abi l it ie s  is  as  ye t t o  be  e s tabl ishe d. 

The alte rnat ion method t oo , has had a long and honor­

able his t ory as a tool in the inve s t igat ion of the c onc ept­

ualizat i on proce s s , and in the several studie s found has bee n  

t he me dium for the yielding of an or derly growth funct ion 

s howing a di stinct re lation betwee n the development of c on­

ceptual izing ab ilit ie s and CA . The se studie s usual ly in­

volve Ss or verbal age s . The use of both methods for the 

derivat ion of a growth func t i on whic h inc lude s both the 

preve rbal and t he earlie r ve rbal ye ars of maturat ion or the 

child se ems t o  be a logical s tep . The lite rature reveals , 

furthermore , that lit tle work has bee n done in t he area of 
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re lating alte rnation abilitie s with othe r  abilities s uch as 

DR in orde r t o  derive such an orderly and continous growth 

function . 

The literature of deve lopmental s tudies ot c once pt 

formation is voluminous , e special ly experime ntal studies in 

the are a  of de mons t rating the age leve ls at whic h specific 

"c oncepts" fall int o place . A study of the literature re­

veals , however , t hat a gap exists  at t he  lowes t  leve ls of 

the earlie s t  ye ars of life and that the exis tence of the 

earliest conceptualization abilitie s whic h might evolve 

int o the se more s pecific and c omplex "c oncepts " has ye t t o  

be inves tigated sys tematically and deve l opment ally . The 

truly de ve lopmental s tudies of c onceptual ability have 

depende d large ly on verbal methods and thus again yield 

little data c oncerning earlier developme ntal t rends . 

Thus , while c onceptualization and the de velopment of 

c oncept forma tion are conside re d to be highly important in 

the s tudy of symbolic proces ses , little has been done in a 

s ys tematic and quantitative way to  inve s tigate the growth 

and development of c onc eptualiz at ion during the first  four 

or five ye ars of life . The pre sent s tudy is a move toward 

tilling t his gap . 



CHAPTER III 

PROCEDURE 

Experimental Design 

The H-P Test was administered to seventy children 

ranging in age from four months to sixty-four months . The 

testing took place mostly in several nursery schools in the 

Knoxville area. Data were obtained on the chronological 

age and sex of the Ss, as well as data on the father con­

sisting of the highest grade in school he completed and 

his occupation . For thirty Ss Stanford-Binet Intelligence 

Scale results were obtained . 

Using the various available measures of performance 

on the H-P Test, the effect of the following variables was 

investigated: chronological age; intelligence; sex; 

educational level or the father; and occupational level 

of the father . 

Selection of the Subjects 

The major criterion for the selection of Ss was 

chronological age . As the experimenter (E) visited the 



23 

various nursery schools from which the S population was 

drawn, it was witb the aim or achieving as broad e. range 

ot CA as possible within the selected range or four months 

to sixty-four months . The number of Ss available for test­

ing in each age le vel det ermined the choice or s. 

The aim of a�bieving a spread of Ss across the 

selected age range was achieved with some fair degree of 

success . Table I summarizes the number of Ss in each age 

level. It will be noted that in each age group there are 

from two to six Ss, averaging 3. 7 Ss per age level .  

Some attention was pa�d to selection of Ss by sex, 

in order to try to achieve some measure of balance betwe en 

the sexes . or the final experimental sample, twenty-nine 

are females, and forty-one ere males. 

All but five of the children were pupils at four 

nursery schools in Knoxville, Tennessee. These are private 

institutions , located in middle-class neighborhoods , whose 

pupils seem to be drawn from a fairly wide range of socio­

economic levels , but with the larger proportion from upper 

levels . Three Ss were tested in a dey-care home, a category 

of nursery established tor the care of children under two 

years old. Two children were seen in their homes . 

No child was chosen as. a S unless judged es "normal" 



TABLE I 

DISTRIBUTION OF Ss ACCORDING TO CHRONOLOGICAL AGE 

Age in Age in 
Months Number Months Numbe r 

4- 10 2 38 -40 4 

11- 13 4 41-43 5 

14-16 5 44-46 2 

17 -19 5 47 -49 4 

20- 22 3 50-52 2 

23- 25 4 53-55 3 

26- 28 4 56-58 6 

29-31 2 59-61 4 

32-34 3 62-64 2 

35-37 6 
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meaning usually exhibiting no obvious behavioral or physical 

deviancies, or whose behavior for the day was termed deviant. 

These judgments were made by their teachers (or parents in 

the case of the two seen at home) . No child was tested 

within one hour after having had food. All Ss were of the 

white race. Appendix A presents the personal data obtained 

on each S and rather . 

The Hunter-Pascal Concept Formation Test 

Apparatus. The H-P Test ( 31 ) utilizes an apparatus 

similar to that which has been used on prior occasion to 

investigate DA behavior by Pascal ( 33 ). A diagram of the 

apparatus is to be found in Appendix B. Basically it con­

sists of a vertical white surface containing five identical 

black doors which ere hinged at the top to open upward and 

away from the S upon light pressure of a finger. Behind 

t he door of E's choice 8 bit of candy was concealed. As a 

control measure, in order to position the candy in 8 similar 

manner for each trial a 4t by 18 inch base was built into 

the apparatus. This base contained, centered behind each 

door, a circular well 1 3/4 inches in diameter, with sides 

curved down to a depth of t of an inch . Because of tbe 



spherical shape or the well, the candy wss always found 

within e small area in the center of the well, and thus 

always in a similar position relative to the door . 

The Reward. Because of different levels of the Ss' 

sophistication regarding candy, different treatments were 

applied to Ss according to age. Many of the very younger 
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Ss seemed to know nothing about candy, end had to be taught 

to appreciate the taste. For this purpose, corn candy was 

utilized, E holding a piece of this confection in his. fin­

gers and passing the tip of the triangularly-shaped candy 

across the lips and tongue of the S until some response was 

noted which suggested acceptance of the flavor qualities. 

For these Ss an entire piece of corn candy was used in the 

test proper because the size end. bright colors of orange, 

yellow and white permitted easy visibility . On obtaining 

the candy as a reward, S was permitted to lick the piece of 

corn candy . A fresh piece of candy was used for each trial . 

These Ss range in age up to about fifteen months. 

For Ss up to about twenty-seven months in age, corn 

candy cut into bits approximately . 2  to . 3  inches in diameter 

was used, while for older Ss a harder candy was used, con­

sisting or small, pastel-colored ovoids measuring approxi-
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mately . 3  inches in the longest dimension by approximately 

. 2  inches. This differentiation was established because it 

was found that younger Ss would not accept the harder candy 

because or difficulty in mastication . 

Because or the small size or the candies used, satia­

tion effects were never a problem apparently, even in Ss who 

received as many as forty pieces of candy during the test. 

A final extra piece or candy or two was eagerly accepted and 

consumed by all. 

The Tasks. The tasks, or problems of tbe H-P Test 

consist or a series or nine graded problems involving both 

delayed reaction and alternation procedures. Five were used 

in this study. 

Task I. Immediate Reaction . In this task the S sees 

the placement or the reward behind a predetermined door and 

is immediately allowed to search . Although labeled "immedi­

ate reaction", the task does involve a delay or very short 

duration. 

Task II. Delayed Reaction ( Short) . In this task tbe 

S sees the placement of the reward behind a pr_edeterm.ined 

door, is turned around bodily through 360 degrees, and then 

allowed to search. In turning the S, E grasped S by the 
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shoulders and rotated him slowly, so that the delay involved 

approximately fifteen seconds . 

Task III. Delayed Reaction (Long). In this task the 

S sees the placement of the reward behind a predetermined 

door . The S is then seated with back to the apparatus, and 

read to for one minute . He is then turned to the apparatus 

and allowed to search. 

Teak IV. Delayed Reaction (Cued Single Alternation). 

In this task, the � sees the placement or a red poker chip 

in front of the middle door . His back is then turned to the 

apparatus . During this delay interval, the reward is placed 

behind one of the end doors while the poker chip is moved to 

a position in front of this same door . The S is then turned 

to the apparatus and allowed to search for the reward. On 

the next trial, the reward is placed in a similar manner 

behind the other end door, producing en alternation sequence 

together with a delay interval, forming a transitional prob­

lem between DR end alternation . 

Task V. Single Alternation . Up to this point, S and 

E are seated together in front of tbe apparatus . For this 

task, E takes hi.s place behind the appa.ratu.a while S remains 

in front of the apparatus . E places the reward behind the 
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end d o o r s  a l t e rna t e l y w i thout S be ing aware of where t h e  re ­

w a rd i s  pu t. He is then a l low e d  t o  s e a rc h .  

Ten tri a l s  are a l lowe d on a ny ta s k .  Fa i lure on t h e 

t e n  tria ls i s  c ons id er e d  fa i lure of the t a s k .  It S, h ow ­

e v er , pe rforms c orre c tly o n  t he t en t h  t r i a l  o r  any t a sk , h e  

i s  g iv e n  an a d d i ti ona l tria l .  I f  he s o lve s t h e  e le v en th 

t r i a l  cor re c t ly ,  i t  i s  cons ider e d  tha t he ha s s o lv e d  t he 

t a sk . 

Th e Tra ns i t i ona l T a sk .  Or igina l ly t he s e r i e s or 

ta s ks inc lud e d  I ,  I I , I II a nd V. On t e s t ing Ss duri ng pilo t 

s tudie s ,  i t  s oon be c ame appa rent t ha t  the gap be twe en t he 

long DR t a s k  a nd the s ing le a l t e rna t i on t a s k  s e eme d t oo 

gre a t .  Th e Pr e s enta t i on Sco r e s  a c hieve d ind ic a te d  no d i f­

feren t ia t i on be twe e n  Ss in t he a ge rang e  ot twenty- e i ght 

mont h s  to s ix t y- four month s . I n order to bri d g e  t h i s  gap, 

t he tra ns i t iona l t a s k  w a s d e ve lope d . 

Fif t e en Ss , h a v ing be en t e s t e d  w i t h  Tas ks I ,  I I , I I I  

and V or t he HPCFT by t he wri t e r ,  E1, w e re re t e s t e d  s ub s e ­

quent t o  the c re a t i on o f  t he t ra ns i t i ona l ta sk , by a n  

a s s ociat e expe r iment e r , E2, u s i ng t he s e quenc e , Ta s ks I ,  I I , 

I I I , IV e n d V .  The me d ian t e s t - re t e s t int erva l wa s s ixty­

to ur days a nd t he ra nge from t h irty-e i ght to s e venty-n ine 
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da ys . 

Be c aus e of the sma l l number o f  S s , t he Sp earme n rank 

c orre la t ion c o e ffic ient wa s u s e d  to de t ermine the c orre la ­

t ion be tween tbe te s t  and the re tes t .  Ta ble II s umma ri z e s  

the c orre la t ion coe ffic ient s obta ine d .  I t w i l l  be note d 

tba t  the va lue s a re in every c a s e  high and po s i t ive , and 

tha t t be s e  va lues are e ll s i gnificant a t  beyond the .0 1 

level . The va lue obta ine d for t he re la t ionship betwe en tbe 

d i s tributions of Pre s entat ion Sc ore s on t he te s t s  and the 

d i s tribut ion of Pre s enta t ion Sc ore s  on the re t e s t  is  . 839, 

s ugge st ing t ha t  the re la t ions hip is re la t ive ly c l o s e . The 

trans it iona l ta s k  wa s then ma de a regular pa rt of t he s e ­

quenc e o r  ta s ks . 

Pro c e dure o f  Te s t ing. On ent ering the te sting room,  

S s  we re s e a t e d  comfo rt a bly in c h ild- s ize c ha irs s o  that  t hey 

fa c e d  the a ppa ra tus a t  a bout eye - level . Very young S s  were 

he ld on the l a p  or e i t he r  the E, or an a t tenda nt or mo the r . 

The orde r of administra t ion fo llowed wit h  e a ch S wa s 

Ta sk  I, II, III, IV and V c ons e c ut ive ly to the po int whe re 

S fa iled a ta sk. Te s t ing s t oppe d when a S fa i le d  t he ten 

tria ls of a t a s k .  Te s t ing wa s a l so d i s c ont inue d in any ta s k  

i f  S ma de no re s pons e o f  a t t emp t ing d o o r  entrie s w ith in a 



TABLE II 

INTERCORRELATIONS BETWEEN DISTRIBUTIONS OF 
PRESENTATION SCORES AND AGE IN THE 

TEST-RETEST USED IN DEVELOPING 
THE TRANSITIONAL TASK, IV 

Correlations (rs ) 

Age1 and PS1 
= .84 

Correlation be tween :  Age2 and PS2 
= 

. 794 

PS1 and PS2 
= . 839 

Age1 and PS1 , tested by E1 
Age2 and PS2 , tested by E2 

31  

p 

<. Ol 

<. Ol  

<.01 



32 

pe riod of three minutes, and S was counted as having failed 

that task. This occurre d in seven cases. 

Careful precautions were taken to guard against 

visual, auditory and temporal cues to the solution of the 

tasks. The soundless manipulation of the reward was prac­

ticed; between each present at ion the gesture of moving the 

reward from one side of the apparatus to the other was 

accomplished regardless of the final position of the reward; 

timing of intervals was made as uniform as possible; varia­

tions in the tone of voice used by E were eliminated as much 

as possible. 

Complet e directions for administration ot the test 

are to be found in Appendix c. 

Quantitative Measures 

On record she ets constructed for the purpose, the S's 

door entries were re corded for each presentation, from door 

one on E's left to door five on the right . A copy of the 

record shee ts is to be found in Appendix D. From these tab­

ulations the quantitative me asures were derived. 

The Presen tation Score . This score { PS) consists of 

the tot al number of correct responses of S prior to the 
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c r it e r i on tria l s . The c r i t e r i on for s uc c e s s  on e a c h  ta s k  

i s  two c o ns e c ut ive e rror le s s  tria ls . T h e  number o f  pre ­

s ent a t i ons is t e n  for Ta s k  I .  Fa i lure on e l l t e n  tria l s  

a d d s  t e n  t o  a � ' s  PS . S imi la r ly wi th T a s ks I I , I I I  and IV . 

On Ta s k  V the re a re ten t r i a l s  w i t h  two pre s ent a t i ons p e r  

tria l .  Fa i lure on a l l tri a l s  a d d s  twe n t y  t o  a S 1 s  PS . 

I n  order to a l low for t he po s s ibi l i ty of t h e  ne e d  or 

t h e  s ix th t a s k ,  a DA t a s k  w it h  forty pre s ent a ti ons , a t ot a l  

P S  w a s us e d  wit h a max imum o f  100 ins te a d o f  the s t a nd a r d  

H - P  Te s t  max imum of 290 . Fa i lure of Ta s k  V ind ic a te s  a PS 

of a t  le a s t s ixty . Fa i lure of Ta s k  IV ind ic a te s  a PS of a t  

lea s t  s e v ent y .  Fa i lure o f  Ta s k  I I I  ind ic a t e s a P S  o f  a t  

lea s t  e i ghty . Fa i lure of Ta s k  I I  ind ic a te s  a PS of a t  l e a s t  

nine t y .  Fa i lure o f  Ta s k  I i n d ic a te s  a PS of 100 . 

Th e T ot a l  Erro rs Sc ore . T h i s  s c ore ( TE ) i s  t he t o t a l  

o r  a l l t he e rrors o n  a l l  the t a s ks a t temp t e d  u p  t o  t he 

c r i t e ri on for s uc c e s s .  A n  e rror i s  a n  inc orre c t  d oor entry . 

In the c a s e  of a S pa s s ing the t e n t h  tria l o f  a given ta s k  

a nd fa i l ing the e le ve nth , t he e le venth i s  d i s c a rd e d  i n  the 

s c o r ing • 

. The Error Index . Thi s s c ore (EI ) wa s d e v i s e d  by 

La r s e n  ( 24 ) end wa s int end e d  a s  e leve l ing de v i c e  a c ro s s  



t he ra nge o f  Ss in ord er  to equa l i z e  t he tota l numbe r of 

errors ma de  by the number of opportuni t ie s  to  ma ke e rror s . 

For t h i s  purpo s e  TE wa s d i vided by the number o f  pre s enta ­

t i ons pro ffe re d to  the po int or fa ilure . 
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The Pe a s -Fa i l Sc ore . Th is  s c ore  re pre s ent s t he 

mea sur e  of s uc c e s s  in s o lut ion of the problem pre s ented by 

e a c h  ta s k .  Here , the highe s t  ta s k  pa s s e d  is c ons idere d a 

mea s ure of the S • s  Pa s s-Fa i l Sc ore . To repea t ,  t he cri ­

t e rion of suc c e s s , or  pa s s ing any ta sk  is a c hievemen t of two 

suc c es s ive e rrorle s s  tria ls . 

The us e of a t ime sc ore wa s no t c ons id ered be c a us e of 

fa c t ors or E ' s dexteri ty and Ss ' va riabil ity . Previous 

exper ience with  t ime s c ores  in s imi lar s i tua t ions ( 14 ) 

prove s t hem unproduc tive . 

The raw sc ore s  of ea c h  of the a bov e quant i ta t ive 

mea sure s for e a c h  S e re t o  be found in Append ix E .  

The Int e lligenc e Tes t 

S t e nford-Bine t Inte ll igenc e Te s t  re sult s we re a va i l­

a b le for th irty Ss , twe lve of whom are from the t e s t -re te s t  

popula t i on. The t e s t  re sult s were obta ine d by membe rs of a 

univer s i t y  c la s s in me ntal  te s t ing a s  part of the i r  c la s s  
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w ork . In e ve ry e s s e , the s t a nd a rd i z e d  te s t ing p ro c e d ure , a s  

out l ine d  in t he manue l ( 39 ) , we s r i g i d ly a d he r e d  t o . N o  

a bb re v i a t e d t e s t  p r o c e dure s w e re u t i l i z e d . 

Ta ble I I I  p re s ent s t he me a ns , me d ia n s  a nd ra nge s o f  

t he me nta l a ge s  ( MA )  and int e l l igenc e quo t i e n t s ( IQ ) t h e t 

we r e  o b t a i ne d .  I t  w i l l  be no t e d  t ha t  a fa i r ly w i d e  ra nge of 

MA a nd IQ leve l s  is repre s en t e d . 

The raw s c o re s o b t a ine d by t he t h irt y S s  a re t o  be 

f ound in A p p e n d ix F. 

The Educ a ti ona l a nd Oc c upa t i ona l Le v e l s  

T h e  d a ta o n  t he h i ghe s t  gra d e  i n  s c ho o l  c omp le t e d  by 

t h e  fa t he r , a s  w � l l  a s  the ra t he r ' s  o c c upa t i on ,  we r e  obt a in­

e d  from an info rma nt in t he S ' s  h ome in e v e ry e a s e , mo s t  

u s ua l ly t he mo t he r . P e re nt he t ic a l ly ,  the bir t h  d a t e  of the 

S wa s c he e ke d  at t he s ame t ime . 

T he da t e  on the h i ghe s t  gra d e  i n  s c ho o l  c omp le t e d  by 

t he fa t her were c la s s if i e d  into s ix c a t e go r i e s : t ho s e  wh o s e 

highe s t  gra d e  c omp le t e d  w e s t h e  e i g h t h  gra de o r  be low ;  s ome 

high s c h o o l , re fe rr ing to t ho s e  wh o s e h i ghe s t  gra d e  c omp l e t e d  

wa s t he nint h ,  t e n th o r  e le venth ; h i gh s c hoo l gra dua t e s , r e ­

fe rr ing t o  t ho s e  w ho s e h ig he s t  gra d e  c omp l e t e d  w a s  t he 



TABLE III 

MEANS, MEDIANS AND RANGES OF MENTAL AGES AND 
INTELLIGENCE QUOTIENTS OBTAINED 

Me asure MA IQ 

Me an 4-3 . 5  115 . 64 

Me d i an 4-5 . 5  118 

Range 2-3 t o  .5-10 90 to 135 

36 
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twe lf th ; s ome c o l le ge , re ferring t o  tho s e  wh o s e  h i ghe s t  

gra d e  c omp le t e d wa s the fre shman , s ophomor e or junior ye a r s ; 

c o llege gra dua t e s , re ferr ing t o  thos e wh o ha d c omp le t e d  

the ir wo rk f o r  a c o llege d e gre e a n d  tho s e  w i thin one mont h 

o f  gra dua t ion ; and gra d ua t e w or k ,  re fe rring t o  tho s e  who ha d 

c omp le t e d  a t  le a s t  one yea r o r  gra dua te s tudy . Ta ble IV pre ­

s ent s t he numb e r  and perc enta ge o f  fa the rs in ea c h  e duc a ­

t i ona l c e t e gory . 

The o c cupa t i ona l da ta obta ine d w ere c la s s i f ie d int o 

s e ven lev e ls , fo l low ing the pa t tern us e d  in t he Minne s o ta 

S c a l e  o f  Pa t e rna l O c c upa t i ons ( 3 ) . The s e  leve ls or 

c la s s e s  a r e : I ,  pro fe s s i ona l o c c upa t i ons ; II, s emi­

profe s s i ona l and ma na geria l o c c upa t i ons ; III, c le r i c a l ,  

s ki l le d  t ra d e s , and re t s i l  bus ine s s  o c c upa t ions ; IV, fa rme r s ; 

V, s emi - s ki l le d o c c upa t i ons , minor c ler ic a l  po s i t i ons , and 

minor bus ine s s ;  VI , s l ight ly s ki lle d  tra d e s  and o c c upa t i ons 

re quir ing l i t t le t ra ining or a b i l i t y ; VII ., da y la borers or 

a l l c la s s e s  inc lud ing agr i c ul ture . Tabl e V pre s en t s  the 

d i s t r i bu t i on o f  o c c upa t i ona l levels of the fa t her s of t he  Ss 

a c c or d i ng t o  t h i s c la s s ifi c a t ion , a s  w e ll as  t h e perc enta ge 

d i s tr i bu t i on of o c c upa t i ona l leve l s  among tbe popula t i on or 

emp loye d ma le s in t he Un i t e d  S ta t e s  in t he 1940 c ens us ( 3 ) . 



TABLE IV 

EDUCATIONAL LEVEL OF FATHERS 
OF SUBJECTS 

Leve l of 
Educ ati on Number 

8th grade and be low 3 

Some high s chool 8 

High s chool graduate 21 

Some c ollege 18 

C ollege graduate 15 

One yr . graduat e work and up 5 

3 8 

Perc entage 

4. 3� 

11 . 4  

30 . 0  

25 . 7  

21 . 4  

7 . 2 



TABLE V 

DISTRIBUTION OF OCCUPATI ONAL LEVELS OF FATHERS OF �s , 
C OMPARED WITH DISTRIBUTION OF OCCUPATI ONAL 

LEVELS OF EMPLOYED MALES IN TEE U.  S .  

Fathers of Ss  Employe d U. S .  
Oc cupat ional 

Leve ls Numbe r Pe rc e nt Percent 

I 10 14. 3� 2 . 7% 

II 15 21 . 4  7 . 2  

I II 26 37 . 2  14 . 1  

IV 1 1 . 4 15 . 2 

v 11 15 . 7  23 . 9  

VI 6 8 . 6  14. 6  

VII 1 1 . 4  22. 3 

39 

Males 
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I t w i ll be no t e d  t ha t  t he d i s tribut ion of o c c upa t iona l 

le ve ls in the fa t he rs o f  the Ss is he evy a t  t he upper leve ls 

a nd l i ght  at the lower levels , compa red with  tbe d i s tr ibu­

t ion of oc cupa t iona l  le ve ls in the gene ra l popula t ion . This  

s ugge s t s tha t t he bulk o f  the S popula t i on come s  from upper 

s o c io-economic levels , a l though t he range inc ludes  e l l of 

t he seven levels . The raw da te on educ a t iona l and o c c upa ­

t iona l  leve ls  a re to be found in Append ix A .  

S ta t i s t ic a l  Ana lys i s  

T h e  trea tment of e a c h  quant i ta t ive me a s ure re ta ine d 

tor ana lys is , for ea c h  of the va riable s und er s tudy , gener­

a l ly ma de us e of c orre la .t i one l . me t hods  wh ere pos s ible . Non­

pa rametric  me thod s were us e d  where p o s s ib l e  for convenienc e 

in computa t i on. T a bular repre s ent a t ion of t he d i s tr ibut ione 

of Ss a c c ord ing to va ri ous me a sur es  of the da ta wa s ut il iz e d  

to  suppl ement the s ta t is t�c a l  ana lys is . Gra phic repre s enta ­

t i on wa s us e d  whenever app l ic a ble . 



CHA PTER IV 

RESULTS 

The Age V e r i a b le 

The Pre s ent a t i on S c ore . Figure 1 p re s en t s t h e  d i s ­

t r i bu t i on o f  t h e  Pre s en t a t ion S c ore s o f  the s e venty ind i ­

v i d ua l S s  p lot t e d a c c or d i n g t o  CA . I t w i l l  be no t e d  t ha t  

t h e  d is t r i but i on progre s s e s  fe irl1 re gular l 1  from t he h i gh 

s c o re s t o  the l ower s c or e s ,  a nd fr om the yo unge r  a ge le ve l s  

t o  th e o ld er . Be c a u s e  o f  t he e v i dent c urv i l ine a r i ty o f  t he 

d i s t r i bu t i on , t he c orre la t i on ra t i o , e t a , wa s c ompute d w h i c h  

1ie ld e d  a va lue of . 918 , w h i c h  i s  s ignific a nt w e l l  be yond 

the . 01 l e v e l . A Pe a r s on produ c t -mome nt c o rre la t i on c o ­

e ff i c i e nt wa s a l s o  c ompu t e d  for t h is d i s t r i bu t i on .  T h e  

va l ue o r  th i s  c o e ff i c ient i s  . 876 ., wh i c h  i s  s i gnific a nt 

we l l  be yond t h e  . 01  leve l .  An F t e s t  for the s i gnif i c a nc e  

of t he d i ffe renc e be tw e en t h e  c orre la t i on ra t i o  a nd t he 

Pe e r s on produc t -mome nt c o rre la t io n  c oe ff i c i e nt wa s c omput e d  

a nd yie ld e d  a n  F va lue o f  ) . 65 �hi c h  i s  s igni fic a nt a t  a bout 

t he . 02 le v e l . T h i s  s ug ge s t s  t ha t t h e re is a s t ro ng tend ­

e nc y  f o r  t h e  d i s t r i bu t i on t o  b e  t ruly c urv i l ine a r .  



60 - •• • •• • 
• • • 

• •  
• • • • • • 

• • 

65 - • 
• • 

• • • 
• 

70 - • • • 
•• 

• • • 
• • • 

• 

75 - • • • • 
• • 

Pre s. • • 
• 

Score 80 - • • •• • 
• 

• • 
• • 

85 - • 

90 - • • • •  • 
• 

• •  • 

95 -

100 � · • 1 t 

0 12 18 24 30 36 42 48 � 60 (;b 

Age in Months 

Figure 1 .  Presentation Sc ore s as a !'unction ot 

chronologic al age . 



The h i gh va lue s obta ine d fo r the s e  two c o rre la t i on 

coe ffic ient s s trongly c onf irm the ba s ic hypothe s i s or t h i s  

s tudy , t he c los e re la t i ons hip be twe en a ge a nd the ba s i c 

mea sure of performa nc e on the H-P Te s t ,  the Pre s ent a t i on 

Sc or e .  Ta ble VI pre s ent s the se corre la t ions and the i r  

a s soc ia t e d  le ve ls of s igni fi ca nce . 

Figure 2 pre s ent s  graph i c a l ly t he me d ians of the PS 

d i s tri buti ons a c ros s t he range of the age s repre sent e d  by 

tbe S s .  The me dian point s ha ve be en c onne c t ed  in or der t o  

por tra y  the fa ir ly �oo th curve o r  t h e  re la t i ons hip tha t 

43 

ha s evo lv e d  in the c ourse  or th i s  s tudy . Ta ble VI I pre s ent s 

t he me ans , me d ia ns and ra nge s of the PS or e a c h  group or �s 

wit h in ea ch  a ge c a t egory.  I t  w i l l  be no t e d  t ha t the avera ge 

ra nge i s  10 . 4  PS point s , and tha t t h i s  ave ra ge · s eems to be 

typic al  of every a ge group but one . 

The Tota l Errors Soore . Table VI II pre sents  the d i s ­

tributi on or S s  who ma de va rious e rror s c ore s groupe d a c c ord­

ing t o  PS . In this  ta ble s e vera l deviant c a s e s  are imme d i ­

a t e ly appa rent . 

C orre la t i on coeffi c i ent s for the re la t ions hip be tween 

TE and PS were c omput ed . T he c orre la t i on ra t i o  ob ta ine d be­

tween TE and PS i s  . 749 , wh i c h  is s i gnificant be yond the . 0 1 



TABLE VI 

CORRELATION COEFFICIENTS AND THEIR ASSOCIATED 
LEVELS OF SIGNIFICANCE , FOR THE RELATION­

SHI P BETWEEN PRESENTAT ION SCORES 

Correlat ion 
Coeffic ient 

AND CHRONOLOGICAL AGE 

Value F p 

eta  . 918 35 . 89 < . 001 

r 

Signi ficance of the 
diffe renc e betwe e n  
e t a  and r 

. 876 . < . 01 

3 . 65 . 02 
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55 
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65 

70 

Pre s .  75 

Sc ore 
80 

85 

90 

95 

100 

4-12 19-24 31-36 43-48 55-60 
13-18 25-30 37-42 49-54 61-66 

Age in Months 

Fi gure 2 .  Medi an Pre sentati on Sc ore s . 



Age 

TABLE VII 

MEANS , MEDIANS AND RANGES OF PRESENTATION 
SCORES BY CHRONOLOGICAL AGE 

Pre sentat i on Sc ore s  

i n  Months Number Mean Me dian 

4- 12 5 9Q.. 80 92 

13- 18 9 88 . 22 90 

19- 24 8 8 1 . 00 81  

25-30 7 79 . 14 7 6  

3 1-36 7 74. 00 75 

37-42 9 69 . 89 71  

43-48 8 64. 87 63 

49-54 4 64. 25 63 . 5  

55-60 11 63 . 63 62 

61-66 2 63 . 00 62 • .5 
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Range 

90- 100 

80-92 

75-8 6 

72-8 2 

65-77 

63 -74 

61-72  

60-70 

60-71  

60- 66 



Pre s . 
Sc ore 

96-100 

91-95 

86-90 

8 1-85 

76-80 

71-75 

66-70 

61-65 

56- 60 

TABLE VIII 

DISTRIBUTION OF Ss ACCORDING TO TOTAL 
ERRORS A}ID PRESENTATI ON SC ORES 

Tot al Errors 

10-19 30-39 50-59 70-79 
0-9 20- 29 40-49 60- 69 

2 

4 

3 2 1 1 

2 2 1 

2 4 4 

1 5 2 

3 1 3 1 

1 4 6 3 

2 3 
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90-99 
80-8 9 

1 
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le vel . The Pee rs on produc t-mome nt c orre la t ion c oeff i c ient 

is . 618 , wh ich i s  s ignif icant be yond the . 0 1  leve l .  The 

va lue or the se  c orre la t ion c oe ffic ient s s ugge s t s tha t c on­

s id era ble rele t ionship · exi s t s be tween the PS and the numbe r 

of  errors ma de  by the S s . An  F t e s t  for the s i gnif ic a nc e  

of the d iffe renc e be twe en e t a  and r yie ld e d  a n  F va lue of 

2 . 466 whi ch is s ignif ic ant a t  grea t er t han t he . 05 leve l ,  

t hus s ugges ting tha t t he rela t ions hip be twe e n  TE end PS is  

po s s i bly line a r .  

Table I X  pre s ent s the d i s t ribut i ons of the S s  making 

va ri ous e rror s c or e s  tabula te d a c c ording t o  t he ir a ge in 

months . C ons idera ble va riab i l ity is no t e d  when c ompa ring 

this  table with Ta ble VI II . 

C orre la t ion c o effic ients  for the rela t i onship be tween 

TE and CA were c omput ed . The c o rre la ti on ra t io obta ine d i s  

. 676 , w hich  i s  s ignif ic ant be yond t he . 0 1 level . The Pea rs on 

produc t-moment c or re la t i on c oe ffic ient i s  . 60 7 ,  which i s  

s ignif ic ant beyond t h e  . 0 1 leve l .  The va lue o f  the s e c orre ­

la t i on c o e ffi cient s sugge s t s  tha t there is  a mod era te rela ­

t ions hip be twe en a ge and t he numbe r or error s ma de  by the S s .  

An F t e s t for the s ignific anc e  of t h e  d ifferenc e be twe en e ta 

a nd r yi e ld ed an F va lue or 10 . 66 wh ich is  s ignific ant we ll 



Age 
in 
Months 

4-12 

13- 18 

19- 24 

25-30 

31-36 

37-42 

43 -48 

49-54 

55- 60 

60 up 

TABLE IX 

DISTRIBUT ION OF Ss ACCORDING TO TOTAL 
ERRORS AND CHRONOLOGICAL AGE 

Total Errors 

10- 19 30-39 50-59 70-79 
0-9 20-29 40-49 60- 69 

2 3 

4 4 1 

3 2 1 1 1 

1 4 2 

2 4 1 

3 3 1 1 

1 2 4 1 

2 1 1 

1 1 6 1 2 

1 1 

49 

90- 99 
80-89 

1 



be yond the . 0 1 leve l ,  sugge s t i ng tha t  the re la t i ons h ip be ­

t w e e n  TE a nd CA i s  p o s s ibly l ine a r .  

50 

The Error Ind ex. The Error Ind i c e s  were int end e d a s  

a le vel ing dev i c e  t o  equa li z e  t h e e rror s c ore s ma de by t h e 

various S s  a c ro s s  t he ir opp o r t uni t i e s  t o  ma ke error s . Table 

X pre s e nt s the t a bula t ions of t he d i s t r i but i on o f  Ss  o b ta in­

ing va ri ous EI s c or e s  c la s s if ie d a c c or d i ng to the TE t h a t 

e a ch S ma de . I t i s  imme d ia te ly apparent from c omp a r ing 

Ta ble X w i th t he d i s tr ibut i ons pre s ent e d  in Ta ble s IX a nd 

VI I I  tha t t he ge ne ra l  s hape of the d is t r ibu t i ons i s  fa i rly 

s imi lar . Appa rent ly t he EI opera t e s  large ly as a re duc t i on 

in s e a le and s e ems t o  a d d re la t i ve ly l i t t le t o  the knowle dge 

ga ine d a bout t he pro duc t ion o r  e rror s ma de by the S s . C o r­

re la t i on c o e ffi c i e nt s were c omp ut e d  fo r the re la t i ons hip 

be twe e n  t he d i s t r i but ion of EI and the d i s t r i but i on of TE .  

The c orre la t ion ra t i o obta ine d i s  . 692, whi c h  i s  s igni r i c a n t  

be yond t h e  .01  le ve l .  The Pe a r s on pr oduc t -mome nt c o rre la ­

t i on c o erf i c i ent s i s  . 599, which i s  s ignific a nt beyond the 

. 0 1  le ve l .  Th i s  s ug ge s t s  t ha t t here is c ons idera ble re la ­

t i ons hip be twe e n  the EI a nd TE. An F te s t  for the s igni f i ­

c a nc e  of t h e  d iffe renc e be twe en e ta and r yie ld e d  a n  F va lue 

of 2. 896 whi c h  i s  s ignific a nt a t  jus t gre a te r  than the .05 



Total 
Errors 

0-9 

10-19 

20-29 

30-39 

40-49 

50-59 

60 up 

TABLE X 

DISTRIBUTION OF �s ACCORDING TO ERROR 
INDICES AND TOTAL ERRORS 

Error I ndex 

5-9 15- 19 25- 29 35-39 
0-4 10-14 20- 24 30-34 

2 

1 6 4 

2 5 1 4 1 

3 5 3 1 

3 6 1 

1 4 4 

1 3 1 
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45-49 
40-44 

1 

1 
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l e ve l ,  and sugge s t s t ha t  the re la t i ons h i p  be twe en EI e nd TE 

i s  p o s s i bly l ine a r .  Ta ble XI s umma ri z e s t he c orre la t ion c o ­

e f fic ien t s  ob ta ine d for the re la t i ons h i p s  be twe e n  PS , TE and 

EI . 

Errors in t be Fa i l ing Ta s k .  Dur ing the c ours e  o f  t he 

ana lys is o f  the da ta on the number of error s ma d e  by ea c h  S 

i t  imme d ia t e l y  be c ame apparent tha t a numbe r of Ss ma d e  fewer 

errors in the la s t  part of t he ta s k  w h i c h  they a t t emp t e d  but 

fa ile d , a s  c ompa r e d  w i th the firs t p a r t  of tha t s ame t a s k .  

This sugge s t e d  t h e  hypo the s i s tha t a l t hough the s e  same S s  

fa i le d t o  pa s s  t he t a s k  a c c ord i ng t o  the e s t a bl i s he d  c ri­

t e r i on ,  a ppa re nt ly s ome lea rning o c c u rre d . In or der t o  

inve s t iga t e  t h i s  h yp o t he s is the numb e r  o f  error s e a c h  S 

ma de in the ta s k  he fa i l e d  wa s tabula t e d . 

The d i s tribut ion of the number of S s  a c h i e v ing 

va r i o u s  number s of e rror s in the f i rs t and in the s e c ond 

ha lv e s  ot the fa i l ing ta s k  i s  t a bu l a t e d  aga ins t PS and 

a ga ins t CA in T able s XI I , XI I I , XIV a nd XV . C ompa r i s on o f  

the t a bula t i on s  pre s ent e d  i n  t he s e ta ble s sugge s t s  t ha t 

t he re is a t end ency for the d i s tr i but i ons t o  mov e  t oward t he 

lett , i . e . , in the d irec t i on o f  le s s  error s ,  in t h e  s e c ond 

ha lf of the fa i l ing ta s k .  Th i s  t end enc y s e ems to bold up 



TABLE XI 

C ORRELATION COEFFICIENTS AND THEIR ASSOCIATED LEVELS 
OF SIGNIFICANCE FOR THE RELATIONSHIPS BETWEEN 

TOTAL ERRORS , ERROR INDICES , CHRONOLOGICAL 
AGE AND PRESENTATION SCORES 

Correlation Coe rr-

between:  icient Value F p 

eta . 749 9 .797 < • Ol 
TE and PS 

r . 662 <. Ol 

Significance of diffe rence 
between eta  and r 2 . 466 > . o5 

eta  . 676 5 . 40 <. Ol 
TE and CA 

r . 607 < . Ol 

Significance of diffe rence 
between  eta  and r 10 . 666 <. ol 

eta .6924 9 . 65 < · Ol 
EI and TE 

r .599 < . Ol 

Significance of dif'f'ere nce 
between eta and r 2 . 8 96 >· 05 
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Pre s . 
So ore 

96-100 

91- 95 

8 6-90 

8 1-85 

76-80 

71-75 

66-70 

61-65 

56-60 

TABLE XII 

DISTRIBUTION OF �s AC CORDING TO NUMBER OF ERRORS 
I N  THE FIRST HALF OF FAILING TASK 

AND PRESENTATI ON SCORES 

Number of Errors 

5-9 15-19 25- 29 35-39 

54 

0-4 10- 14 20-24 30-34 40-44 Me di ans 

2 
4 .5  

1 3 

4 2 1 7 . 

4 1 6 .  

2' 5 1 2 13 . 

1 1 4 2 13 . 

2 1 5 1 23 . 

1 1 2 6 4 26 . 5  

1 1 1 2 24. 



Pre s . 
Sc ore 

96- 100 

91-95 

8 6-90 

81-85 

76-80 

7 1-75 

66-70 

61-6.5 

56- 60 

TABLE XIII 

DISTRIBUTION OF Ss ACCORDING TO NUMBER OF 
ERRORS I N  THE SECOND HALF OF FAILING 

TASK AND PRESENTAT ION SCORES 

Number of Errors 

5-9 15- 19 25- 29 35-39  

55 

0-4 10- 14 20- 24 30-34 40-44 Me di ans 

2 
5 .  

3 1 

2 3 1 1 11 .  

3 2 8 .  

3 1 10 . 5  

·1 3 1 3 11 . 

1 2' 3 2 1 16 . 

1 2 3 .5 3 22 . 

5 16 . 



Age i n  
Months 

0-12 

13-18 

19- 24 

25-30 

31-36 

37 -42 

43-48 

49-54 

55- 60 

61 up 

TABLE XIV 

DISTRIBUTI ON OF Ss ACCORDING TO NUMBER OF ERRORS 
IN  THE FIRST HALF OF FAILING TASK 

AND CHRONOLOGICAL AGE 

Number of Errors 

5-9 15-19 25- 29 35-39 
0-4 10-14 20- 24 30-34 40-44 Me di ans 

2 3 5 . 

6 2 1 6 .  

4 1 1 1 1 9 . 5 

1 3 2 1 13 .  

J. 2 1 1 15 . 

5 1 1 1 1 13 .  

1 3 2 2 25 . 

1 1 1 1 17 . 

1 2 3 4 1 23 .  

1 1 20 . 5 



Age in 
Months 

0- 12 

13- 18 

19-24 

25-30 

3 1-36 

37-42 

43-48 

49-.54 

55-60 

61 up 

TABLE XV 

DISTRIBUTION OF Ss ACCORDING TO NUMBER OF ERRORS 
IN  THE SECOND HALF OF FAILING TASK 

AND CHRONOLOGICAL AGE 

Number of Errors 

5-9 15-19 25- 29 35-39 

51 

0-4 10-14 20- 24 30-34 40-44 Me dians 

2 3 5 .  

2 5 1 1 13 . 

2 1 4 1 15 . 

1 3 3 8 .  

1 4 1 1 12 . 

1 4 1 1 1 1 14. 

1 2 2 3 16 . 

1 2 1 16 . 

3 5 2 1 18 . 

1 1 17 • .5 



sa 
whe ther errors ere p lot ted  a ga ins t PS , or aga ins t CA . 

Medians tor the va rious d i s tributions ere pre s ent ed  

graphic a lly in  Figure s 3 end 4.  The me dian po int s are  c on­

ne c t e d  to  produc e grap hic c urves . C ompari son of tbe c urve s 

repre s ent ing the medians o f  t he error s in the f i rs t  ha lf of 

the fa i ling ta s k ,  and the med ians of  the error s in the 

s e co nd ha lf of the fe l ling t a sk p lot ted  aga ins t bo th PS e nd 

CA , pre s ent s  e very int e re s t ing finding .  Apparent ly the 

number of error s made by t he younger Ss is ma rkedly le s s  in 

the firs t ha lf of the ir fa iling ta s k ,  as c ompared  wit h the  

number o f  error s ma de  in the s e c ond ha lt . 

C ontra s te d  wit h t his  is  t he performanc e exhi bit e d by 

the old er S s . Here the numbe r of erro rs ma de in the firs t 

ha lf of t he fa iling ta s k  seems t o  exc e e d  t he number of er­

ror s ma de in the s e c ond ha lf of  the ta iling ta sk.  Apparent­

ly , the old er Ss exh ib i t e d  s ome fa c i lity in lea rning the 

ta s k , in sp i t e  of the te e t  tha t  t hey fa i le d  to pa s s  the ta s k  

a c c ording to tbe es tablishe d  criterion .  On t he other han d ,  

the younger S s  ma de an inc rea s i ng number of e rrors a s  t hey 

progre s s e d  througb tbe fa iling task end thus seem to demon­

s t ra te  s ome fa c t or whic h appe ars to a c t  like " fa t igue . "  

The me dians o f  the diatri but ions of t he error s found 



Me di an 

Errors 

27 

21 

18 

15 

12 
" ' 

I ' 

I 
I 

I 

I 
I 

1\ 
I \ 

I \ 
\ 

\ 
\ 

9 I 

6 

3 

I 
I 

First Hal f 
- - - Sec ond Halt 

91-100 81-85 71-75 61-65 
86-90 76-80 66-70 56-60 

Pre s e ntat i on Sc ore s 

Fi gure J .  Me di ans of di s tri buti ons of e rrors 
in the fi rs t and sec ond halve s or the tai ling 
task ac c ording t o  Pre sentat i on Sc ore s . 
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Me di an 

Errors 

27 

24 

21 

18 

1$ 

12 

9 

6 

3 

I 

I 

I 

I I 
I 

,... - ­� 

Fi rs t H alf 
- - - Se c ond Half 

0-12 20-� 31-36 43-48 55-60 

60 

13-18 25-30 37-42 49-54 61 up 

Age in Months 

Fi gure 4. Me di ans of di s tributi ons of e rrors in 
the firs t and s e c ond halves or the fai ling task 
ac c ording to chronologic al age . 
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i n  the f i r s t ha lf o f  the fa i l ing ta s k  were pa ire d w i t h  the 

me d ians of t he d is t ribut i ons of the error s in the s e c o n d  

ha lf , gro upe d a c c o rd ing t o  both PS and CA . Div id ing t he 

d i s t r ibu t i ons of the p a ir s  o f  t he me d ia ns into thre e groups , 

a group o f  s ix low me d ian pa i r s , s ix mi d d le me d ian pa i rs and 

s ix h i gh me d ian pa ir s , prov id e d  a ba s is for c ompa r i s on by 

t he binomi a l e xpans i on ( 22 ) . 

In t he s ix l ow me d i a n  pa irs wh i c h  repre sent t he young­

e s t  S s , f iv e  ind ic a t e more e rror s in th e s e c ond ha lf of the 

fa i l ing t a sk t ha n  in the firs t ha lf . T he r e  is one t i e .  By 

the binomi a l  expans i on th is  i s  an e ven t t ha t  can oc cur w i th 

a proba b i l i ty of . 057 , s ugge s t ing t ha t  t he t end enc y for the 

younge s t  S s  to  ma ke mo re error s in the s e cond ha lf of the 

fa i l in g ta s k  approa c h ed a s igni fic ant va lue . In t he mid d le 

s ix pa ir s  of me d ians , f ive out of s ix d emons tra te t he e ffec t 

ot le s s  e rror s in the s e c ond ha lf of t he fa i l ing t a s k .  One 

pa ir of me d ia ns d emo ns tra t e s  t he effe c t ot mo re error s  in 

the s e cond ha lf . By the binomia l expans i on th is  is an event 

t ha t  c an oc c ur w i th a proba b i l i ty of . 10 9 ,  whi c h  s ugge s t s  

t h a t  t he t endenc y t o  ma ke le s s  e rror s in t he s e c ond ha lf of 

t he fa i l ing ta s k  in t he mi d d le -mo s t group of S s  is  not a 

s ignif ic a nt one . Of the s ix h igh pa irs of me d i ans , wh i ch 
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repres ent the old e s t  group or S s , a l l s ix pa irs of me d ia ns 

s h ow the e ffe ct  of le ss  
'
erro rs in the s e c ond ha lf or the 

fa iling ta s k  a s  c ompa red  with  the firs t ha lf or the fa iling 

ta s k. By t he binomia l expans i on,  th is is en eve nt whic h c a n  

o c c ur wi th a proba b i l i ty o f  . 0 16 , whi c h  s ugge s t s  tha t t hi s  

effec t i s  h i gh ly s ignif icant , i n  this group o f  S s . 

C orre la t i on coeffic i ent s were c omputed for the re la ­

t ions hip be twe en errors in the fir s t ha lf e nd error s  in the 

s e cond ha lt of t he fa i l ing t a s k .  The c orre la ti on ra t i o  ob­

ta ine d  is . 722 , which i s  s i gni fic a nt be yond the . 0 1  leve l .  

The Pe erson produc t-moment c orre la tion coe ffic ient i s  . 855 , 

wh ich is s ignific ant at beyond the . 0 1  le vel.  The s e  va lue s 

sugge s t  tha t  a high line a r re la t i ons hip exis t s . An F t e s t  

for the s ignific anc e  o f  the differenc e be twe en e ta and r 

yie ld e d  a n  F va l ue ot -3 . 174 wh ich i s  s ignific a nt a t  t he . 04 
level , s ugge s t ing that t he re is a good po s s ibility tha t t he 

re la t i ons h ip is linea r .  Table XVI s ummariz e s  the corre la ­

t ion coe ffic i ent s obta ine d for the re la tionship be tween 

error s in the firs t ha lf and error s  in the s e cond ha lf or 

the fa i l ing ta s k .  

The P a s s -Fa i l  S c o re .  Ta ble XVI I pre s ent s the d i s ­

tribut ion o t  t h e  S s  a c c ord ing to  the  highe s t  t a s k  pa s s e d , 



TABLE XVI 

CORRELATION COEFFICIENTS FOR THE RELATIONSHIP 
BETWEEN ERRORS IN THE FIRST HALF AND 

ERRORS IN THE SECOND HALF 

C orrelat i on 
Coef.ficient 

OF THE FAILING TASK 

Value F p 

e t a  . 722 

r . 855 

7 . 23 < . Ol 

< . Ol 

Signific anc e of diffe rence 
between eta  and r -3 . 174 
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Age i n  
Months 

4-12 

13-18 

19-24 

25-30 

31-36 

37-42 

43-48 

49-54 

55- 60 

61-66 

TABLE XVII 

DISTRIBUTION OF Ss ACCORDING TO HIGHEST 
TASK PASSED AND C HRONOLOGICAL AGE 

Highe s t  Task Pas s e d  
Number 
of Ss 0 I I I  III 

5 2 3 

9 7 2 

8 7 1 

7 2 5 

7 6 

9 6 

8 1 

4 1 

11 1 

2 

64 

IV v 

1 

3 

7 

3 

10 

2 
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groupe d by age in mont h s . Some overla p  is not e d  be tw een t he 

d i s t r ibut i ons or t he S s  who s e  highe s t  ta s k  pa s s e d  wa s I I  e nd 

tho s e  wh o s e highe s t  ta s k  pa s s e d  wa s I I I . C ons id era ble ov e r­

lap is  not e d  in t h e d i s tri but ions o f  t he S s  who s e  h i ghe s t  

ta s k  pa s s e d  wa s I I I end tho s e  wh o s e h ighe s t  t a s k  pa s s e d  wa s 

I V .  

Ta ble XVI I I  pre s ent s the me ans , me d i a ns and ra nge s o f  

t he e ge i n  months of the S s  a c c ord ing to h i ghe s t  t a s k  

pa s s e d . 

Fi gur e 5 pre s ent s graph i c a l ly t he range s and the 

me d ians of t he d is t r ibut ions of a ge s  a c c ording to t he h igh­

e s t  ta s ks pa s s e d . The re la t i ve ly sma l l  amount of ove r lap 

be twe en T a s ks I end I I , end be tween II a nd I I I is po rtraye d . 

The re la t i ve ly l a rge amount o r  ove r lap be twe en Ta s ks I I I  a nd 

IV c a n  a ls o  be no te d . 

C orre la t ion c oe ffic i ent s for the re la t i onsh ip be tw e e n  

CA e n d  h i ghe s t  ta s k  pa s s e d  w e r e  c omput e d . The c o rre la t ion 

ra t i o ob ta ine d is . 941, w hi c h  is s ignific ant we l l  be yond tbe 

. 0 1  l eve l . The Pea rson pro duc t -moment c or re la t i on e o ­

e ffic i ent is . 889 , which i s  s i gnif i c a nt well be yond the . 01 

level . T he s e  h i gh va lue s s u gge s t  t ha t  the re la t i ons hip be ­

tween CA and hi ghe s t  ta s k  pa s s e d  i s  very c lo s e .  An F t e s t 

for t he s ignif i c a nc e  of t he d i fferenc e  be twe en e ta and r 
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TABLE XVI II 

MEANS , MEDIANS AND RANGES OF DISTRIBUTIONS OF Ss ' 
CHRONOLOGICAL AGES , ACCORDING 

0 

Me an Age 6 

Median Age 6 

Range of Age s 4-8 

TO HIGHEST TASK PASSED 

I 

12 . 91 

11-18 

Highe s t  Tas k  Pas s e d  

I I  III 

22 . 36 36 . 65 

22 35 . 5  

17 -30 27-58 

IV v 

51 . 54 0 

54 0 

36-64 0 



Age 
i n  

Months 

70 

60 

50 

40 

30 

20 

10 

0 

I II III IV 

Hi ghe s t  Task Pas s e d  

Fi gure 5 .  Range s and me di ans or the 
age di s tributi ons ac c ordi ng to the 
highe s t  task pas s e d. 
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yi e ld e d  an F va lue or . 647 wh i c h  i s  no t s i gni f i c a nt , sug­

ge s t i ng the p o s s ibi l i ty tha t the re la t ions hip i s  l ine a r .  

68 

Be c a us e or the c urv i l ine a r  na ture o f  the ba s i e d is ­

tr ibuti on o f  CA and PS , the e nt ire a g e d i s tribut i on wa s 

d iv id e d  into two group s by t he me d i an of t h i rty- f i ve a nd 

one -ha lf mon th s .  Ta ble XIX pre s ent s the me a n  a ge in mont h s  

o f  the d i s t r i but i ons t ha t  re s u l t  from t h i s  d i c ho t omy . I n  

t h e  younge r a ge group a re round th irty- one S s  who s e  h i ghe s t 

ta s k  p a s s e d  wa s I , II end I I I . In the o ld er a ge group are 

t h ir t y- se v e n  S s  who s e  h i ghe s t  t a s k  pa s s e d  wa s I I I  end IV . 

C o rre la t i on c o e rt ic ient s ,  rphi/p b i  max ( 8 ) , we re 

c ompute d  for the interc orre la t ions be twe en t he s e  d i s t r i bu­

t i ons e nd a re pre s ent e d  in Ta ble XX. The c orre la t ion c o ­

e ffic i ent s b e twe en t he h i ghe s t  ta s ks pa s s e d  by t he younge r 

S s  a re a l l ve ry sme ll , sugge s t ing t ha t there i s  l i t t le 

re la t i onsh i p  be twe en p e rfo �an c e  on the s e  ta s ks . In t he 

o lder a ge gr oup the c orre la t i on be twe en perfo rma nc e  on Ta s k  

I I I  and t ha t on T a s k  IV i s  s omewha t h ighe r .  None o f  the s e  

c orre la t i on c oe ffi c i en t s  approa c he s  s i gnif ic a nc e .  

Ag a in , b e c aus e  of the c urv i l inea r na ture of t be ba s i c 

re la t i ons hip be twe en CA a nd PS , the ent ire PS d is tribu t i on 

wa s d i c hot omi z e d by the gra nd mean of 73 . 54, exc lud ing the 



Younge r Sa 

Older Ss 

TABLE XIX 

MEAN AGE IN MONTHS OF Ss DIVIDED INTO 
OLDER AND YOUNGER AGE GROUPS , 

ACCORDING TO HIGHEST 
TASK PASSED 

Highe s t Task Pas s e d  

I II I II 

Number 10 11 10 

Me an Age 21 . 8 2 31 . 2 

Number 11 

Me an Age 41 . 8 9 

69 

IV 

26 

51 . 54 



TABLE XX 

I NTERCORRELATIONS BETWEEN THE DISTRIBUTI ONS 
OF Ss ARRANGED BY AGE I N  MONTHS , AND THE 

HI GHEST TASK PASSED , AND DICHOTOMIZED 
INTO YOUNGER AND OLDER AGE GROUPS 

rphi/phi 

rphi/phl 

Younger Age 

max be tween :  

Older Age 

max between:  

Group 

I and II  

I and I I I  

I I  and I II 

Group 

I II and IV 

= . 045 

- . 050 -

- . 067 -

- . 406 -

10 
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two younge s t  Ss  who pa s s e d  no ta s ks . Ta ble XXI pre s ent s the 

mean PS of t he Ss d ivided  into h i gher and lower PS groups 

and c la s s if i e d  a c c ord ing to the hi ghe s t  t a s k  pa s s ed . In t he 

group w i t h  higher PS e re found the thirty- t h ree Ss  who s e  

highe s t  ta s ks pa s sed  we re I ,  II end I I I . I n  the group with 

lower PS ere found t hirty-five �s who se highes t ta s ks pa s s ed 

were III and IV . 

C orre la t ion coeffic ient s ,  rphi/phi max • were c omputed  

for the  int e rc orre la t ions be twe en the s e  d is tributi ons and 

a re pre s ent e d in Ta ble XXII . All four of t he c orre la t ion 

c oe ffic ients pre s ent ed  e re sma ll a nd c onfirm the le e k  of 

re la t ions hip be tween performanc e on one ta s k  as  c ompare d to 

performan ce  on a nother . None of the corre la tion c oeffi­

c ient s pre sent e d approa c h  s ignificance . ·No c orre la t ion 

c oeffic ien ts were comput e d  for ta s ks which no S in any group 

pa s s e d .  

The Int e lligenc e Va ria ble 

For t h irt y of the Ss St anford-B ine t Inte lligenc e 

Sca le result s we re ava ilable . Ta ble XXII I  present s  t he d i s ­

tribut ion o f  the Ss a c c ord ing to MA ,  CA and PS . The Ss  

ra nge in  age from twenty- seven months to  fif ty-nine months , 



TABLE XXI 

MEAN PRESENTATION SCORES OF Ss DIVIDED I NTO 
HIGHER AND LOWER PRESENTATION SCORE 

GROUPS , ACCORDING TO HIGHEST 
TASK PASSED 

Highe s t  Task Pas sed  

I I I  I II 

Number 10 11 12 
Higher PS 

Mean PS 90 . 7  8 1 . 55 75 . 17 

Number 9 
Lower PS 

Mean PS 7 1 . 56 
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IV 

26 

63 . 44 



TABLE XXII 

INTERCORRELATIONS BETWEEN THE DISTRIBUTIONS OF Sa 
ARRANGED BY PRESENTATION SC ORES , AND THE 

HIGHEST TASK PASSED , AND DICHOTOMIZED 
I NTO HIGHER AND LOWER PRESENTATION 

SCORE GROUPS 

Lower Pre sentati on Sc ore 

rphi/phl max between : I and II : - . 061 

I and III - - . 019 

II and III = . 0416 

Higher  Pre sentation Sc ore 

rphi/phi max betwee n: III and IV = . 1005 
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Age in 
Months 

21-30 

31-40 

41-50 

51- 60 

PS 

8 1-85 

76-80 

71-75 

66-70 

61-65 

56-60 

TABLE XXIII 

DISTRIBUTI ONS OF Ss ACCORDING TO MENTAL AGE , 
CHRONOLOGICAL AGE AND PRESENTATI ON SCORE 

MA 

2-0 to 3-0 to 4-0 to 5-0 to 
Number 2- 11 3-11 4-11 5-11 

5 5 

9 1 6 2 

6 4 2 

10 2 8 

2 1 1 

3 2 1 

6 4 2 

10 1 6 3 

8 2 1 5 

1 1 

74 
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a nd in MA from two years , three months to  five yea rs , s ix 

mont hs . From the t a bula t ion of MA a ga ins t PS it i s  ev id ent 

tha t the d i s t r ibu t i on of S s  pre s ent s  no rea d i ly re c ogniz­

a ble pa ttern. 

Ta ble XXIV pre s ents  the d is tribut i on of S s  a c c ord ing 

to  IQ,  CA end PS . The IQ ra nge is from 90 t o  135. From the 

t a bula t i on of IQ a ga ins t  PS , a ga in no rea d i ly d i s c ernible 

p a tte rn i s  ev id ent . 

Be cause of the sca t t ered na t ure of t he s e  d is tribu­

t ions , Spearman rank c orre la t ion c oeffic ient s ,  which require 

mak ing no a s s ump t i on regard ing the na t ure of t he under lying 

d i s tribut ion , we re comput e d  for inte rc orre la t ions . Ta ble 

XXV pre sent s the int e re orre la t i ons of t be d i s t ribut ions of 

CA , PS , IQ a nd MA , a s  we ll a s  the proba bi lity le ve l s  with 

whic h they approa c h  s igni ficanc e .  

The c orre la tion be twe en t he d i s tr ibut i on o f  PS end 

tha t of IQ is - . 188 , and yields  a probabi lity va lue gre a t er 

than . 05 and ia thus no t s i gnifi c a nt . Thi s  sugge s t s  tha t 

the rela t i ons hip be twe en IQ and PS is low and supp ort s  the 

pre d i c t ion ma de  previous ly of t h i s  re la t i ons hip . The c or­

re la t ion c oe ffic i ent ob taine d be tw een CA end IQ i s  . 002 , 

and is no t s ignifi c a nt . This  s ugge s t s  tha t t he IQ s prea d  



TABLE XXIV 

DISTRIBUTIONS OF Ss ACCORDING TO I Q ,  CHRONOLOGICAL 
AGE AND PRESENTATION SCORE 

IQ, 
Age in 

76 

Months 90-99 100-109 110-119 120-129 130-139 

21-30 1 1 2 1 

31-40 2 3 3 1 

41-50 1 2 2 1 

51- 60 1 3 3 2 1 

!.§ 
81-85 2 

7 6-80 1 1 1 

71-75 1 1 3 1 

66-70 3 3 1 3 

61 - 65 1 1 3 3 

56- 60 1 



TABLE XXV 

INTERCORRELATIONS OF DISTRIBUTI ONS OF CHRONOLOGICAL 
AGES , PRESENTATION SC ORES , INTELLIGENCE 

QUOT IENTS , AND ME NTAL AGES 

Corre lati ons { rs ) 

CA PS _!g_ 
PS . 651 

_!g_ . 002 - . 188 

MA . 912  . 543 . 308 

p 

PS < . 01 

_!g_ > - 05 > . o5 

MA < . O l  < . O l  . 05 

11 
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wa s re la t i ve ly ev en a c ro s s the ra ng e  of CA . The c orre la ­

t i on be tw een P S  and MA i s  s omewha t higher , r 8 = . 543, a nd i s  

s igni f i c a nt be yond t he . 0 1 level , s ugge s ti ng tha t  the re i s  a 

mod e ra t e  re l a t i ons h ip be tween MA and PS . The c orre la t i on 

c oe f fic i en t  ob ta ine d be tw een PS end CA in t he s e  �s i s  . 651, 

e nd is s ignif ic a nt be yond the . 0 1  level . Th i s  s ug ge s t s s ome 

tend ency to s upport the orig inal hypo the s i s of the c l o s e 

re la t i onship be twe en t he s e  two va r i able s . T he c orre la t i on 

be twe en MA a nd CA i s  h i gh , r
s 

= . 912, a nd i s  s igni f i c ant we ll 

be yond the . 0 1 leve l , w h i le the c o rre la t ion be twe en MA e nd 

IQ i s  much low e r , rs = . 308, ye t s i gnific a nt a t  the . 05 

le vel , sug ge s t i ng a c los e re la t i ons hip be twe e n  MA and CA 

and a mod era t e  re l a t i ons h ip be twe en MA e nd IQ . 

The Sex Va r i a ble 

Ta ble XXVI pre s en t s  t he me a ns , me d ians and ra nge s of 

PS a c c or d i ng to CA e nd s ex . For ty- one ma le s and twe nt y-n ine 

rema le s  form t he t o ta l  e xp e r iment a l  s a mp le . From the t a bu­

la t i on it is e v id ent t here a re very few la rge d iffe renc e s  

be twe en t h e s e  mea sure s of t he d i s tri but i ons o f  t he PS a c ro s s  

t he ma l e - fema le d i c ho t omy . In c ompar ing the me ans or the PS 

d is t r ibut i ons of t he ma le Ss w i t h t hos e of the PS d i s tr ibu-



Age in 
Months 

4- 12 

13-18 

19-24 

25-30 

31-36 

37-42 

43-48 

49-54 

55- 60 

61  up 

TABLE XXVI 

MEANS , MEDIANS AND RANGE OF PRESENTATION 
SCORES BY CHRONOLOGICAL AGE AND SEX 

Number Me an Me di an Range 

M F M F M F M 

3 2 9 6 . 7 92 95 92 90-100 

4 5 8 7 . 8  88 . 6  90 90 81-90 

6 2 80 . 3 8 3 80 . 5 83  75-83 

3 4 7 6 . 3  15 . 3  80 15 . 5  73-8 2 

4 3 75 . 8  70 . 7  75 . 5  73 75-77 

4 5 68 . 8  71 68 . 5  7 2  67-71  

7 1 64. q_ 68 63 68 61-7 2 

1 3 60 66 60 65 60 

7 4 63 65 . 2  63 65 . 5  60- 71  

2 63 63 60- 66 
- -

41 29 
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F 

92 

80-92 

80-86 

7 2-78 

65-77 

63-75 

68 

63-70 

60-70 
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t i ons or the fema le Ss , an Frange ( 22 ) va lue wa s obta ine d  

of  . 634 whic h  is no t s igni fic ant . Thi s  s ugge s t s tha t the 

d i ffe renc e s  be tween sexe s  i s  re la ti ve ly ins igni ficant .  

A c orrele t i on coe ffi c ient , rphi/ph i max , wa s obta ined  

for the re la t i onsh ip be tween PS  and sex. The va lue of  this  

coe ffic ie nt is . 019 , whi c h  i s  sma l l ,  s ugge s ting tha t there 

is li t t le or no re la t ionship be twe en s ex and PS . A corre la ­

t i on c o e tfic ien� , rphi/pbi max' wa s ob ta ine d  tor tbe re la ­

t ions hip be tween sex and TE . T he va lue or this  co effic ient 

is  - . 035 , wh i ch is a ga in very sma ll ,  s ugge s t ing t he a lmos t 

t otal  la c k  of  re la t i ons hip be tween s ex and t he ma king of 

e rror s . 

C orre la t i on c oe ffic i ent s were c omputed for t he re la ­

t i onsh ip be twe en PS and CA for girls a lone . The c orre la t ion 

ra t io obt a i ne d  i s  . 914, which i s  s ignific ant we ll  beyond the 

. 0 1  leve l . The Pea rs on produc t-moment corre la t i on coeffi­

c ient is . 88 1 ,  which is  s i gni ficant we ll beyond the . 0 1  

level . An F t e s t .  for the s ignific anc e  of the d ifference  be ­

twe en e ta and r yie lde d  an F va lue of  10 . 14 wh ich is  s ig­

nifi c a nt be yond the . 01 level . The se three va lue s a re a l l 

very s imi lar to tho se  obta ine d in c omput ing c orrela t ion c o ­

e ffic ient s for the re la ti onship be tween PS end CA over tbe 



ent ir e exp e rimen ta l  group , a nd the s a me c onc l us ions c a n be 

drawn rega rd ing the c lo s e ne s s  or t he re la t i ons h ip be twe e n 

CA a n d PS . 
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S imi la rly w i th ma l e S s , t he c o rre la t i on ra t i o  for t he 

re la t i onsh i p  be twe en PS a nd CA i s  . 866 e nd i s  s i gni f i c ant 

b e yond the . 0 1 leve l .  The Pe a r s on pro d uc t -moment c orre la ­

t i on c o e ffi c ient tor the s am e  d i s tribut i o n i s  . 899 wh ic h is 

s ignif ic ant beyon d the . 0 1  leve l .  An F te s t  for t he s i g­

n if ic a nc e  of the d i ffe renc e be twe e n  e ta e nd r yie ld e d  en F 

va l ue of - . 913 3 which i s  no t s igni f ic a nt . Aga in , t he v a l ue s 

ob t a i ne d  tor t he re la t i ons h ip be twe en PS and CA for ma le Ss 

a lone is remini s c ent of t ho s e o b t a ine d for t he e nt ir e 

p o pula t i on ,  and l e e d s  t o  s imi la r c o nc lus i ons of the c lo s e  

re la t i ons h i p  b e tw e en t h e s e  two d i s tribut i ons . 

T o  t e s t  the hypo the s i s  tha t t he s e two s e t s  or c orre ­

la t ion c o e ff i c i ent s d iffe r s ignific ant ly , z t ra ns forma t i ons 

we re c omput e d . F or the te s t  o f  t he s ign i fic a nc e o f  t he 

d ifferenc e be tween t he e t aM and e ta
F 

a z va lue w a s o b ta ine d 

o r  . 0 94 .  T h i s  va lue repre s e nt s only a very sma l l  d e v ia t i on 

from the me a n  of t he gene ra l po pula t i on a nd sugge s t s tha t 

t he d iffe r enc e be twe en t he two c orre la t i on ra t io s  i s  h i gh ly 

ins igni fic a nt . T o  t e s t the hyp o the s i s or t he. s igni f i c a nc e  
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or the d ifferenc e  be tween rM and rF a z va lue wa s ob ta ine d 

of . 035.  This  va lue a ga in repres ent s a very smal l dev ia t ion 

from the me an or t he ge nera l popula t ion and thus sugge s t s  

t ha t  the d i fferenc e s  be tween the two corre la tion c o e ffic ients 

is h i gh ly ins ignific ant . Ta ble XXVII s umma rize s the se  

c orrela t ion c o e ffic ient s . 

The Educ a t ion Va ria ble 

Ta ble XXVI I I  depic ts  the d i stribut ion of Ss a c c ord ing 

to the highe s t  gra de in school comp le ted by the fa the r, e nd 

the PS of t he Ss . The d i s tr ibut ion of highes t gra d e s  of 

s c hoo l ba s be en div id e d  into s ix ca tegor ie s . Twe nty-one 

fa th ers e re high s chool  gra d u a t e s , and the ma jor i ty ,  thirt y­

e ight , he ve had at le e s t  some c o lle ge work . Appa rent ly the 

d is tri but i on a s  tabula t e d  i s  fa irly wide ly d i s pe r s e d  and 

the re se ems to be no dis c e rnible pa t tern evid ent . 

The Pea rson produc t-moment c orre la t i on c oeffic i ent 

for this re l a t ionsh ip i s  . 084 , wh ich i s  not s i gnif ic ant . 

This s ug ge s t s tha t t here is  ve ry l i t t le re la t i onsh ip be tween 

PS and the e duc a t iona l le ve l of the fa the r s  of the Ss . 



TABLE XXVII 

CORRELATION COEFFI CIENTS OBTAINED FOR RELATIONSHIPS 
BETWEEN SEX AND PRESENTATION SC ORES , TOTAL 

ERRORS AND CHRONOLOGICAL AGE 

rph1/ph1 maxps and sex = 
. 0194 

rphi/phi maxTE and sex 
= . 035 

etaps and CA = . 8 66 
Male 

Ss r PS and CA 
= . 8 99 

Female 
e taps and CA 

= . 914 

Sa r PS and CA = . 88 1  

Significanc e o f  di fference 
be twe en etaM and etaF 

Signific anc e of diffe rence 
be twe en rM and rF 

F = 10 . 296 p 

p 

F -

12 . 673 p -

p 

z = . 095 

z = . 035 

: < . Ol 

- < . Ol  -

= < . Ol 

= < . Ol  
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Pre s .  
Sc ore 

96-100 

91-95 

8 6-90 

81-85 

7 6-80 

71-75 

66-70 

61- 65 

56-60 

Totals : 

TABLE XXVIII 

DISTRIBUTION OF Ss ACCORDING TO HIGHEST 
GRADE IN SCHOOL C OMPLETED BY FATHER 

AND PRESENTATION SCORE 

Educ at ional Leve l 
• 

. • 'd � . 'd � a:s 0 ell cD � � 
,..... . � 0 0 
Cl) ti:: c (.) 

,.0 • 

G) . (J) � c8 s {/) s � 0 . 0 0 co rl) tJ:l ell 0 

1 1 

1 1 2 

1 3 3 

1 2 2 

1 5 3 1 

1 2 4 2 4 

1 1 2 3 

1 7 4 2 

1 2 

3 8 21 18 15 
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• 

'd a:s 
M c 

1 

2 
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The Occupa ti ona l Va ria ble 

Ta ble XXIX dep ic ts  the d is tribut ion or the Ss in ea ch 

occupa ti ona l le Te l ,  c la s s ifie d a cc ord ing to the oc cupa tions 

of the ir fa ther s a nd PS . From the t abula tion it is seen 

tha t a la rge propor t ion ot  the te ther s fa l l  under the C la s s  

III  oc cupa t iona l le ve l ,  the ca tegory of c ler ic a l  workers , 

s kille d  tra d es end re ta il  bus ines s .  Only one farmer end . one 

day  laborer e re found in the ta bulat ion.  

A Pears on produc t-moment corre lation co efficient for  

the  re la t ions hip be twe en the PS or  the S s  and the oc cupa ­

t iona l le vel or the ra ther is - . 125 which ia no t s ignific ant. 

This s l ight ly ne ga t ive va lue tor the re la t ionsh ip be tween 

the se two va ria ble s sugge s ts the conc lus ion that the re la ­

t ionship is ne gligible . Ta ble XXX summariz e s  this  corre la ­

t ion c oe ffic ient a s  we ll a s  tha t  re la ted  to the e duc a t ion 

va ria b le .  

Differenc e s  be tween the Obta ine d  C orre la tions 

To te st  the hypo thes is tha t the re are s i gnific ant 

d i ffe renc e s be tween the ma jor c orre la t ion c oeffi c i ents  ob• 

tained in the s tudy , a series  or z transforma ti ons were 



TABLE XXIX 

DISTRI BUT ION OF Ss I N  EACH OCCUPAT IONAL LEVEL GROUP 
AC CORDING TO OCCUPATION OF FATHER 

AND PRESENTATION SCORE 

Oc cupat ional Leve l 
Pre s . 
Sc ore I II  III IV v VI 

96-100 2 

91-95 2 1 1 

8 6-90 1 2 3 1 

81 -85 2 2 1 

76-80 1 2 5 1 1 

71-75 1 3 6 2 2 

66-70 2 1 2 2 1 

61- 65 2 2 5 4 1 

56- 60 1 1 2 1 

Totals : 10 15 26 1 11 6 
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TABLE XXX 

CORRELATION COEFFI CIENTS OF THE RELAT IONSHI PS BETWEEN 
EDUCATIONAL AND OCCUPATI ONAL LEVELS OF FATHERS , 

AND PRESENTATION SCORES 

Correl ati on 
Coeffic ient 

rPS and e duc at i onal leve l 

r
PS and oc c upat ional le ve l 

Value p 

. 084 > . 05 

- . 125 
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computed . The s e  are summa rized in Ta ble XXXI ,  toge ther with 

the ir a s s oc ia te d le ve ls or s i gnif ic anc e .  I t  wi ll be no ted  

tha t the firs t four z va lue s  are highly s ignific ant , sug­

ge st ing tha t  there a re ma rked  diffe renc es be twe en the 

c orre la tion c oe ffic ients re pre s ent e d .  The fina l five z 

va lue s a re sme l l  and are ins ignific ant , sugge s ting t ha t  the 

diffe renc es  be tween these  c orre la tion c oeffic ients  repre ­

s ent ed  ere rela t ive lJ sma ll . 



TABLE XXXI 

DIFFERENCES BETWEEN THE OBTAINED 
CORRELATION COEFFICIENTS 

Si gnifi e anc e of 
di fferenc e  be tween:  

rCA , PS 

r
CA , PS 

rCA , PS 

rCA , PS 

rPS , IQ 

r
PS , IQ 

r
PS , IQ 

r 
PS , s ex 

r 
PS , s ex 

and r PS , e duc . 

and r PS , oc cup .  

and rPS , IQ 

and rPS , s ex 

and r 
PS , e duc . 

and r PS , oc cup .  

and r 
PS , sex 

and r 
PS , e duc . 

and r PS , occ up .  

leve l 

leve l 

leve l 

level  

level 

level  

z 

7 - 37 

8 . 58 

6 . 79 

7 - 74 

1 . 20 

1 . 39 

1 . 21 

. 37 

. 84 

89 

p 

< . 001 

< . 001 

< . 001 

<. 00 1 

> · 05 

>·. 05 

> . o5 

> - 05 

> · 05 



CHAPTER V 

DI SCUSSI ON 

The p re s e nt s tudy s ought t o  c on£ 1rm the as s umpt i on 

t hat c onc e pt format i on behav i or i s  large ly a func t i on of 

c hronol o gi c al age in pre - s c hoo l  c hi ldre n .  To t hi s  e nd a 

te s t  of c onc ept format i on b a s e d  up on c l as s i c  me thods us e d  

i n  re s e arch i n  thi s are a was employe d .  

The b a s ic as s umpt i on around whi c h  t he s t udy was 

organi z e d was c onf irme d ,  an d a hi gh p o s i t ive c o rre l ati on 

was f ound be twe e n  CA and c onc ept format i on be havi or . 

Thi s hi gh p o s i t ive c orre l at i on was found on almos t all 

t he t e s t  me as ure s us e d ,  in t he Pre s e nt at i on Sc o re ,  in th e 

numb e r  or e rrors , and i n  the numb e r of t a s k s  pas s e d .  Sev ­

e ral vari ab le s  we re found t o  have re lat ive ly lit t le re la­

t i ons hip wi t h  c onc e pt f ormat i on be havi or . The s e  we re , i n­

t e l l i ge nc e  as me asure d  by a s t andard i nte l l i ge nc e s c al e , 

s e x ,  and fat he r ' s e duc at i onal and oc c upat i onal leve l s . 

The pre dic t i ons made i n  t he int r oduc t o ry c hapt e r  

have ne arly a l l  b e e n  c onfi rme d by the re sult s o f  t he s tudy . 

The c o rre lati on be twe e n  c onc e pt be havi o r  and CA was found 

t o  be hi gh and po s i t ive as pre di c t e d . The c orre lati on 



be tween  c once pt behavi or and s oc i o-e c onomic s tatus as 

measured by the e duc at i onal and oc cupati onal leve l s  or 
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the fathers of the Ss was found to be low as pre dicted ,  but 

s lightly ne gat ive . The c orrelati on be tween  c onc ept be havi or 

and inte lligence was found to be low as pre dic te d,  but s li ­

ghtly ne gat ive . The re lati ons hip  be twee n c onc ept behav ior 

and a third variable , sex ,  was found to  be low and pos it ive 

as pre dicte d.  Furthe r ,  the diffe re nc e s  be tween t he s e  c o r­

re lat i ons was found t o  be s ignific ant at hi gh le vels , a s  

pre dic te d, i . e . , a highly s i gni fic ant di ffe re nc e was found 

be tween  the c orre lat ion of c oncept be havi or and CA as c om­

pared with the c orre lati on of c onc ept behavior and the other 

variable s inve s t igate d. No s i gnificant di ffe renc e s  were 

found be tween  t he c orre lations of c onc ept be havior and 

s oc i o-ec onomic s t atus , inte lli gence , or s ex ,  as predic ted.  

The mode rate c o rre lat ion found between MA and PS 

appears t o  be a funct ion of the fact that both MA and PS 

are highly c orrelate d with CA . The mode rate c orrelati on 

that is found be tween  TE and PS , seems aga in to be a func ­

t i on of the age variable , in s o  far as olde r c hildren suc ­

c e e d  at mo re tasks than younge r children and thus have more 

opportunitie s to make e rrors . 
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At thi s point , the us e of e rro r sc ore s s e ems t o  add 

re l at ive ly l it tle to  t he di sc riminat ory value of t he H- P 

Te s t  as c ompare d t o  the PS . The EI , i n  part icular , s eems 

to  add l i t t le more than a re duc t i on in s c ale . The re i s , 

howe ve r ,  c ons ide rable re s e arc h value in e rror s c ore s . The 

de tec ti on of di ffe rential be havi or on t he fai ling t ask  i n  

younge r and older Ss in the expe riment al s ample ,  c ame from 

study of t he e rro r pat te rns . 

Again , exami nat i on o r  errors i n  t he fa iling task of 

t he s e ve n  Ss who we re s c ore d "no re spons e wit hin three min­

ute s "  as c ompare d with the failing task of othe r  .§.s re ve ale d 

an inte re st ing fact . I n  the thi rty- two t ri als of t he fai l­

i ng t a s k  pe rforme d by the no- re spons e chi l dren,  the re was 

but one errorle s s  tri al although the expe c te d freque nc y i s  

6 . 4  errorle s s  trial s . Thi rte e n  othe r  S s  of t he same age 

leve l s  produce d twenty- one e rr orle s s  t ri als of an expe c t e d  

twe nt y- s i x .  The se dat a yie l de d a Chi Square o r  5 . 5  which i s  

s i gnific ant at the . 02 le ve l ,  sugge s t ing a c ons i de rable di f­

fere nce  in pe rformance , with impli cati ons for t he  furt he r 

inve s t igat i on of thi s aspe ct of H- P Te st  performanc e in te rms 

of s c he dule s of re inforc ement . It seems pos s ible that the 

"no re s pons e " Ss we re ope rat ing,  i n  the failing tas k ,  on an 
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ape ri odi c re i nforc eme nt s c he dule diffe re nt than that or 

the i r age -mat e s . Anothe r  poi nt to cons ide r  about this 

behavi or is that t he s i gnific anc e of t he Chi Square value 

lends support to  the a pri o ri de c is i on t o  count "no re sponse 

wi thin t hre e  mi nute s "  as a bona fi de fai lure . Appare nt ly 

t he c e s s at ion of re s ponse is a genuine re sponse t o  the dif-

fi culty of the task an d  not a supe rfic ial los s of inte re s t .  

The use o f  the hi ghe s t  task pas s e d  as a sc ore s e ems 

al s o  we ak in dis cr iminat ing among Ss , as c ompare d wi th PS . 

The de gree of ove rl ap s e e n  in Fi gure 5 t e s t i fi e s  t o  thi s 

point . 

Two aspe c t s  of the s tudy whi ch might be cons ide re d 

replic at ive in the i r  e ffe c t s  in supporting t he as sumpt i ons 

made , are the t e s t- rete s t  s ituati on c arri e d  out by E and 
-1 

!2 , and t he male -female dichot omy. Both of the s e  fe ature s 

of t he  s tudy yie lde d  hi gh pos i t i ve c orre lations sugge s ting 

c o nsi de rable s upport for t he bas ic  as sumpti on of t he c l ose  

re lati ons hip betwe e n  concept be havi or and CA. 

The fac t that ne arl y  all the Ss i n  t he s ample we re 

pupi ls in nurs ery s c hools i s  a point to c ons ide r  in te rms 

of the effe c t  on th e  re sults  found . I n  gene ral , the re sults  

appe ar to be remarkably homoge ne ous , and it s e ems pos s ible 

tha t th i s  may be a reflec ti on of the homoge ne ity of t he 
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experiment al s ample . Duri ng the cours e o£ t he t e s t ing in  

the nurs e ry school s  it was not e d  t ha t  t he chil dren re ce ive 

c ons i de rable training and st imul ati on. One import ant aspe c t  

is  an emphas is  o n  s oc ial i z at i on, s o  t hat the s e c hi l dre n 

seeme d  t o  be re lat ively com£ort able in  re lati ons hi ps wi th 

othe rs . Appare ntly thi s had a favorable effe c t  on te st  

rapport , a nd se rve d to promot e te s ting .  Ve ry seldom was 

a pupil of the nurs e ry s c hools found to  be di fficul t  t o  

work wi th. Anothe r point i s  that c ons ide rable £ormali z e d  

training an d  e duc ati on t ake s place i n  the se nurs e ry s c hool s , 

le ading to what may be a le arning " s e t " ,  whi c h  agai n might 

have t he  e ffe c t  of fac ili t at ing homo ge ne ity.  Compari s on 

of the H-P Te s t  pe rformanc e of chi ldren wit h no nurs e ry 

school expe rienc e  wi th that of nurs e ry s c hool pupils might 

provi de s ome exper ime nt al evi de nc e  re garding the s e  variable s .  

The effe c t  of t he me asuring ins trume nt , the H- P te st , 

as a fac tor in fac i l i t at ing suc h  homoge ne ity c annot be di s ­

c ounte d.  Compari son of H- P Te s t  pe rformanc e in  a broadly 

he te roge ne ous s ample of Ss wi th t hat of a homogene ous s ample 

like tta t or t ·re pre s ent s tudy c an provi de evidence re gard­

ing t his  point . 

I t  seems unl ike ly t ha t  t he diffe rent ial tre atme nt s 
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ac c orde d  the Ss as re gar ds t he rewar d, ha d any gre at e ffe c t  

on the te s t  pe rf ormanc e . I t  w ould s e e m  l og i c al t ha t  any 

d iffe re nt i al tre atme nt woul d have t he e ffe c t  of pr oduc ing 

s ome de gre e of he te roge ne it y, whi c h  i s  no t ve ry evi de nt in 

t he s e dat a .  What e ffec t ac tual l y  exi s t s , is an expe riment ­

al que s t i on .  

Some qua l i f i c a t i on re garding t he f indings c o nc e rning 

t he inte llige nc e  vari able are in orde r bec aus e of t he  re la­

t i ve inexpe r ie nc e  of t he  examine rs . As members of a be gin­

ning c l as s i n  me nt al t e s t i ng ,  t he re i s  re as on to expe c t  

s ome de gre e  of unre l i abi l it y  i n  the s e  re sult s .  As a p oi nt 

i n  t he i r favor , howe ve r, the c a s e  of S f o rty- e i ght c an 

be c i te d ,  t o  whom t he inte ll ige nce t e s t  was admi ni s t e re d  

by two di ffe re nt examine rs on two s e pa rat e oc c a s i ons wi th 

a hi gh de gre e of agre eme nt . The fir s t  e xamine r ob t a ine d 

an I Q  of 1 10 whi le t he  s e c ond ,  four days late r ,  ob t aine d  

a n  I Q  o f  106 .  The fac t or of in�xpe ri e nc e  c annot b e  mi n­

i mi z e d ,  howeve r ,  and the s e  dat a are t o  be c ons i de re d s ug­

ge s t i ve ,  rat he r  than c onc lus i ve . 

Although t he EI as a le ve l i ng dev i c e  was re lat ive ly 

unsuc ce s s ful , t he e s tabl i s hme nt of a s c o re whic h would pe r ­

m it c ompar i s on of te s t  pe rf o rmance of indi v i dua ls of di f-



terent age le ve ls  seems de s i rable . As it stands , to 

make such a c omparis on involve s s ome s ort of cumbe rs ome 

c omparis on be tween e stimate s of performance re l at ive t o  

that of others of t he same age levels . What i s  wante d i s  

a quot ient ,  s ome thing similar to those use d  in s everal 

of the popular intelligence scale s . 

Some tentat ive ide as on such a s c o re s e em in  orde r .  

The number of  t rials pos s ible t o  any S in  any task pas se d  

i s  ten,  exc ludi ng the first  trial . Arbi t rari ly setting 

the mid-point of the se tri als e qual to 100 , c an provi de 

a scale or ten e qual- appe aring inte rvals of ten point s  

96 

each, ranging from fifty-five at trial e leven  to 145 at 

trial two . The pe rformanc e of each S ,  on eac h  task pas sed ,  

c an be  grade d or scale d on  this  arbitrary sc ale , i . e . , a 

S who pas s e d  Task I wit h two e rro rle s s  trials  rece ive s a 

sc ore or 145 on that task,  if he pas s e d  Task II by t he 

fourt h trial woul d be s c ore d 125 on Task II , and if  he pas s ­

e d  Task III b y  the e ighth trial would be sc ore d  8 5  on Task  

I II . Adding the se  sc ore s  and divi ding by an arbit rary num­

be r c alle d "the numbe r of tasks should have pas se d" , would 

provide a quot ie nt which would pe rmit c omparing performance s  

o n  the bas i s  of t he  rati o o f  ac tual pe rformance t o  expe c t e d  
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pe rformance . I n  the example , i f  "the number of tasks should 

have pas s e d'' we re three , the re sult ing quotie nt woul d be 118 .  

Thi s s e ems t o  be the s o rt of sc ore t hat is require d.  It  

s houl d be  not e d  t hat suc h a quotie nt i s  bas e d  on  two as sump­

ti ons . One is the s e t t i ng of the arbit rary s c ale at the 

task mi d-po int as out l ine d  above , and t he  othe r  i s  t he  

as sumpt ion underlying t m  ''numbe r of  t asks s houl d have pas s ­

e d" .  Although the s e  two aspects are he re de s c ribe d as 

arbitrary ,  in prac t ice the s e  s houl d be bas e d  on expe rimenta­

t i on t o  de t e rmine wha t value s t o  as s i gn .  

Cons ide rat ion of  t he findings of this s tudy sugge s t  

other impli c ati ons fo r furthe r re se arch.  Bec aus e o f  the 

re lat ive ly small number o f  §s at e ac h  age leve l ,  the se 

findings c an be c ons i de re d  t o  be only s ugge s t ive of norma­

t i ve info rmat ion on the H- P Te s t  be havior of no rmal pre ­

s chool chi l dren . The findings are further re st ric te d  b y  the 

limit at ions of t he  expe r ime nt al s ample i n  terms of ge ogra­

phic ar e a , rac e , and s oc i o-ec onomic s t atus . The use o f  

large r s t rati fie d s ample s ,  c ons idering the s e and othe r vari­

able s ,  would provi de H- P Te s t  no rms mo re repre sent at ive of 

the gene ral populat i on of normal pre- school chi l dre n.  

From thi s s te p ,  it  seems logi cal t o  make the next 
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step  of c omparing H- P Tes t  perfo rmance of non-normal child­

re n with that of normal children to  e s tablish  patterns of 

deviancy,  and to aid in furthe r s tudy of thought proc e s se s . 

Anothe r problem tha t pre sents  it self is  that of c omp aring t he 

H- P Te s t  pe rformance of twins , ident ic al and fraternal , as 

we ll as the performance of sibl ings , to provide information 

on ge ne tic fac tors in thought proc e s s e s . Still anothe r 

problem is  t he  study of t he  effe c t  of re te s t ing Ss over 

varying spans of time to  prov ide s ome information on H- P 

Te s t  re liability,  recall , and E rel iability . 



CHAPTER VI 

SUMMARY AND CONCLUSIONS 

Seve nty normal pre - sc hool childre n  were s e le c te d for 

t he pre s ent study . The age range or t he  sub j e c t s  was four 

months to s ixty- four mont hs . Al l but five we re pupils of 

four nurs e ry schools in  Knoxvi lle , Te nne s s e e . Thre e we re 

seen iri a day-c are home and two we re s e e n  at home . All Ss 

we re of t he whi te race . No S wa s s e lecte d wit hin one hour 

afte r having had food. 

Dat a on the chronologic al age and sex of e aeh S was 

obt aine d ,  as we ll as information on t he  e duc a tion and oc cupa­

t i on of the fathe r of each s .  For t hi rty S s  St anford-Bine t  
- -

Intellige nce  Sc ale re sults  we re obtaine d .  

The Hunter- Pascal Conc ept Fo rmat ion Te s t  was admini s-

ta re d  to eac h  S by the expe rime nte r .  The te st  c ons i s t s  of 

nine grade d proble ms or tasks embodying t he  pr inc iple s of 

de laye d re ac t ion, s ingle alternation, an d  double al te rna­

tion .  Fi ve of the s e  we re us e d  in thi s s tudy , an imme diate 

re ac t ion task whi c h  involve s a very short de lay, a short 

de laye d re ac t ion t ask whic h involve s a de lay of approxi -

mate ly fifteen sec onds , a long de lay t ask which involve s  a 
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de lay of one mi nute ,  a c ue d  s ingle alt e rnat i on t a s k  whi ch 

c omb ine s a de lay wit h alte rnat i on,  and a s ingle alte rnati on 

task. 

The Ss we re te s te d  ac c ording t o  s t andardi ze d pro­

ce dure s , us ing small pie c e s  of c andy as a reward. Perfor­

manc e was re c or de d  for e ach of four quant itat ive indi c e s : 

Pre sentat ion Sc ore , Tot al Errors Sc ore , Error I ndex Score , 

and Hi ghe s t  Tas k Pas s e d. The Pre sentat i on Sc ore wa s found 

to be the most  di s c riminat ive . 

Performanc e on e ach me asure was analyze d t o  de termi ne 

the effe c t s of the vari abl e s  of chronologic al age , intel li ­

ge nce , and sex of the Ss , and e duc at i onal and oc cupat i onal 

leve ls  of the fathe rs of e ac h  S ,  and t he re lati onships exi st­

ing betwe e n  the s e vari able s . 

The ana lys i s  was ac c ompl i s he d  by c orre lati onal tech­

nique s in  t he mai n, t oge t he r  wit h tabular and graphic pre ­

s e nt at i on. 

The fi ndings support the foll owi ng c onc lus ions ab out 

thi s re lat ive ly homogene ous s ample of pre - s c hool c hildren:  

1 .  The re i s  a c lose re lat i onship be tween c hronologi­

c al age and c onc e pt forma t i on be havior as me asure d by the 

H-P Te s t .  
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2 .  The re i s  l i t t le re lat i ons hi p b e twe e n  c onc ept 

format i on be havi or and t he variable s o f  s e x ,  i nt e l l i ge nc e , 

and s oc i o- e c onomi c s t atus a s  me a s ure d by the fat he r ' s e d­

uc at i on and oc c upat i on .  

3 .  Chrono l og i c a l  age s e e ms t o  b e  t he mo s t  imp o rt ­

ant de t e rminant i n  c o nc e p t  format ion be havi o r .  

4. The de ve l opme nt o f  c o nc e pt for mat i on be hav i o r  i n  

p re - s c ho ol c hi l dre n i s  o rde rly and progre s s i ve along matura­

t i o nal l i ne s .  

S ome c onc lus i ons ab out t he  H- P Te s t  a re warrant e d :  

1 .  The t e s t  offe rs a val i d  me t hod o f  i nve s t i gat i ng 

c onc e pt ual proc e s s e s  of pre - s cho o l  c h i l dre n ,  e s p e c i a l l y  i n  

t he  s t udy o f  t be  de ve l opme nt o f  s uch pro c e s s e s . 

2 .  The t e s t  offe r s  c ons i de rab le p o s s ib i l i t i e s  for 

re s e arc h i nt o  a numb e r of as pe c t s  re l a t e d t o  th e le arni ng 

pr ob lems involve d i n  the c onc e ptual p r o c e s s . 

3 .  Ch i l dre n s ixty-f our mont hs ol d and younge r s e em 

unab le t o  s olve t he s i ngle alt e rnat i on t a s k  of the H- P Te s t . 

4. The t e s t  ho l ds p r omi s e  of de ve l opme nt int o a 

vali d me t ho d  of c l inic all y  appra i s ing c onceptual ab i l i t i e s  

i n  young chi l dre n .  
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8 1  s AGE AND SEX ; FATHER' S HIGHEST GRADE COMPLETED 
I N  SCHOOL , OCCUPATION, AND OCCUPATI ON LEVEL 
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Educati onal and Occupati onal Data on Father 

Highe st  Occupa-
Sub- Grade tional 
j e c t  Age Sex Complete d Occupati on Leve l 

1 4 M 15 Student , I ndus t .  Mgmt . II 

2 8 M 16 Student ,  Agric .  II  

3 11 F 4 Farmer IV 

4 12 M 16 Student , Bus . Adm. II 

5 12 F 16 Student , Indust .  Mgm.t .  II 

6 13 M 15 Student , Acc ounting II 

7 14 F 12 Cleric al Worker III 

8 15 F 10 Kni tting Machine Operat or VI 

9 15 M 14 Sale sman, Surgi cal Supplies I II 

10 16 F 16 Student ,  Phys . Ed . II 

11 16 M 14 Sale sman, Whole sale Drugs I II 

12 17 F 12 TV Cameraman III 

13 18 F 16 E1ec . Engi neer  I 

14 18 M 13 Sale sman, Adverti s i ng III 



APPENDIX A ( c ontinue d ) 
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Educ at ional and Oc cupati onal Data on Fathe r 

Hi ghe s t  Oc cupa-
Sub- Grade ti onal 
j e c t  Age Sex Comple ted Oc cupat ion Leve l 

15 19 M 16 Stude nt ,  Engineering I 

16 19 F 16 Sale sman III 

17 20 M 12 Cleri c al Worke r III 

18 21 F 13 Stude nt ,  Educ ati on II  

19 22 M 11 Machi ne Ope rat or , Me t als v 

20 23 M 16 Stude nt , Ge rman I 

21 23 M 15 Draft sman III 

22 24 M 11 Army, Pvt . VI 

23 25 M 16 Stude nt , Me d .  I 

24 27 F 10 Polic eman v 

25 28 F 12 Cleri c al Worker I II 

26 28 F 13 Sale sman , Insuranc e III 

27 28 F 8 Marble Worke r VI 

28 29 M 12 Sale sman, Whole s ale Food III 
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Educational and Occupati onal Data on Father 

Highe st Oc cupa-
Sub- Grade ti onal 
j e c t  Age Sex Comple te d Oc cupati on Leve l 

29 30 M 12 Sale sman , Insurance I II 

30 32  F 12 Sale sman, Advertis ing III 

31  32  F 14 Mgr . ,  Boat Service I II 

32 34 M 15 Of'ficer , Army Artillery II 

33 35 M 16 Student , Agric .  II 

34 35 M 12 Sale sman , Whole sale Drugs I II 

35 36 M 12 Pi ano Tune r v 

36 36 F 16 Student , Ge ology I 

37 37 M 12 Ac countant I II 

38 37 F 18 College Instruc tor I 

39 38 F 12 Aut o Me chanic v 

40 39 M 14 Sale sman, Auto Supplie s I II 

41 39 F 16 Music i an I I  

42 40 M 14 Boi le r Ope rator v 
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S 1 s AGE AND SEX; FATHER' S  HIGHEST GRADE C OMPLETED 
I N  SC HOOL , OCCUPATION, AND OCCUPATION LEVEL 
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Educ ati onal and Oc cupati onal Dat a  on Fathe r 

Hi ghe s t  Oc cupa-
Sub- Grade t i onal 
j e c t  Age Sex Comple ted Oc cupat i on Le ve l 

43 41 F 16 Mi ni ng Engineer I 

44 41 F 11 Machine Ope rat or, Plas t i c s  VI 

45 41 M 18 Ent omologist  I 

46 43 M 15 As s t . Mgr . , C ar Re ntal III 

47 44 M 16 Fe de ral Age nt II 

48 45 M 14 Student , Bus . Ad.m. I I  

49 46 M 12 Kni tting Mac hine Ope rat or VI 

50 47 M 13 Stude nt , Ele c . Eng . I I  

51  48 M 12 Sale sman, Whole s ale Hdware I II 

52 48 M 12 Chemi c al Operat or v 

53 48 F 15 C leri c al Worker I II 

54 50 F 12 Grocery & Hardware Clerk v 

55 52 F 12 Cake Bake r v 

56 54 F 11 I ron Worker v 
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Educ ati onal and Occupat i onal Dat a on Fathe r  

Highe s t  Oc cupa-
Sub- Grade t i onal 
j e c t  Age Sex C omple ted Oc cupat i on Leve l 

57 54 M 19 Phys ici an I 

58 55 M 15 Student , Pre -Me di c al II  

59 56 F 11 Army, Pvt . VI 

60 57 F 11 Me chanic v 

61 58 M 16 Prop . , Re tai l  Bus ine s s  I II 

62 58 M 15 Sale sman, Iron Works I II 

63 58 F 8 Mine r ,  Dri lle r VII 

64 58 M 12 Tax Ins pec t or III 

65 59 M 12 Tax Ins pe c t or III 

66  59 M 12 Pos tal C lerk v 

67 59 M 12 Draft sman I II 

68 59  F 12 Sale sman I II 

69 62 M 19 Ac c ount ant , C PA I 

70 64 M 18 Ag . Ed. Spe c i ali s t  I I  
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D D D D D  

In outside dimensi ons the apparatus i s  18 
inche s long by 12 i nche s high by 4 inche s 
dee p ,  wi th wi ngs Bi inche s wi de . The 
doors are 2i by 3i by 3/4 inche s .  The 
door entri e s  are s li ght ly smaller than 
the se dimensi ons . 
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DI RECTI ONS FOR ADMINI STERI NG THE HUNTER-PASCAL 
C ONCEPT FORMATI ON TEST 

1 .  The apparatus i s  plac e d  ne ar the e dge of a l ow 

11 7 

table or bench. The � i s  s e ate d c om£ortab ly s o  that he i s  

oppos ite the mi ddle door , and wi thi n easy reach of the 

apparatus . For Tasks I ,  II , III and I V ,  E s i t s  wi th the 

S in front ot the apparatus . 

2 .  E s ays , " Thi s is  my candy house . I c all it a 

candy house because li ttle boys and gi rls ge t lot s of candy 

from behind the se doora . Se e the little doors ? Go ahe ad, 

try to open them. " The S is enc ourage d to open and shut all 

the doors s eve ral time s to fami li ari ze hims e lf wi th the 

me chanic s of the apparatus . I f  the child wi she s t o  look 

around at the back of the apparatus , thi s i s  permi tted. 

A piece of c andy i s  the n  offere d t o  the 2 and he i s  e n-

c ourage d t o  e at it innn.e di ate ly . E asks , "Do you want anothe r 

pie c e ? Le t ' s s e e  if you can remember where i t  i s , i f  I put 

i t  behi nd thi s door . " E plac e s  c andy behind the pre de termin-

e d  door , t
.
aking c are that the s •  s att e nti on i s  he ld and that 

he i s  vi sually followi ng the candy until the door c lose s 

ove r it . E s ays , "Go ahe ad, find the candy11 , and e nc ourage s 
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DIRECTI ONS FOR ADMI NI STERING T HE  HUNTER- PASCAL 
CONCEPT FORMATION TEST 

the S t o  re ac h for the door and obtain and eat the candy. 

3 .  For Task II , the chai r i s  pulle d back a few 

118 

inc he s  so that the chi ld can s tand in front of the apparatus . 

The candy i s  place d whi le the S watche s . Imme diately the 

door close s , the S is graspe d by the s houlde rs and rotated 

s lowly through 360 degree s so that the rotati on c onsume s 

approximately fifteen sec onds . E says , "Find the candy" . 

4. For Task III , the S again watche s  whi le the c andy 

i s  plac e d, then i s  turne d s o  hi s back is towards the appara-

tus . The chi ld i s  then re ad to from s ome standard book of 

nurse ry rhyme s . At the end of one minute , the child i s  turned 

t oward the apparatus and all owe d to se arch, E s aying , "Find 

the c andy" . 

5 . For Task IV , S watche s whi le a re d poke r chip i s  

placed i n  front o r  the mi ddle door, then i s  turne d s o  his 

back  is towards the apparatus . While E holds the S 1 s head 

with hi s right hand, to pre vent visual cue s , wi th hi s left 

hand the E plac e s  the candy behind the pre de termine d door , 

then move s the poke r c hip in front of that door . E re lease s  
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C ONCE PT FORMATI ON TEST 
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hi s gras p , and turns S t oward t he apparatus , s ayi ng ,  "Find 

t he c andy . " 

6 .  For Task V ,  t he § move s ar ound be hind t he appara-

tus whi le t he S rema i ns s e at e d  in front of t he apparatus and 

we ll withi n  re ach of i t . E s ays , " Now I am going t o  hi de 

t hi s  pi e c e  of c andy b e hi nd one of t he s e do or s , and I want you 

t o  l o ok for it as fas t as you c an .  See i f  you c an f i nd the 

c andy t he f irs t door you ope n .  As s o on as you f ind the 

c andy you c an e at i t .  Are you re ady? Shut your e ye s  

t i ght . "  E plac e s t he reward behi nd t he pre de t e rmi ne d do or , 

t hen s ays , "All ri ght . Ope n your eye s . Fi nd the c andy . " 

1 .  Pre c aut i ons are t ake n t o  avoi d giv ing cue s t o  

S re garding t he  placeme nt o f  t he reward . The do or e ntri e s  

are rec orde d  by numbe r i n  t he s pac e prov ide d  on t he re c ord 

s he e t s . 

Cons ide rable e nc ourageme nt i s  requi re d  t o  ge t s ome 

c hi l dre n s t arte d on t he t e s t . The s e  di re c t i ons are t o  be 

adhe re d  to as a ge ne ra l out l i ne , rathe r  than r i gi dly .  For 

ve ry young Sa ve ry l i t tle ve rbal i zati on on the part of the 
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DI RECTI ONS FOR ADMINI STERING THE HUNTER- PASCAL 
CONCEPT FORMATION TEST 
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E i s  require d ,  while s hy Ss re quire c ons ide rable e nc ourage -

me nt and friendline s s . A lit t le e ffort expende d in making 

the te s t  procedure a fas t-moving game seems t o  be extreme ly 

bene fic ial for promoting te st  pe rformance . 
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HUNTER - PASCAL C ONCEPT FORMATI ON TEST REC ORD B .  D .  KAl MAN 

Name • 

I 

Sex Raee 

Place 

Year Mo . J)ay 

Date 

BiE1¥e , 
I Age 

C omment s 

I 

I 

I - I MMEDI ATE REACTI ON 

T E # Door Doors Opene d 

1 1 2 : 

2 1 

3 3 

4 4 
5 5 

6 3 

7 5 
8 2 

I 

9 4 
10 1 

' 11 3 I 

II - DELAYED REACTI ON ( SHORT ) 

T 
# 

1 

2 

3 

4 

5 
: 6  

7 

8 

9 

. 10 

11 I 

. Door 
I 

3 
5 

4 
1 

3 

4 

3 
2 

5 

2 

4 

I 
I Doors 

I 

I 

I 

. 
I 

Opene d E 

--

I I I  - DELAYED REACTI ON ( LONG ) 

T 
I # Door 1 Doors Opene d E 

I 

1 3 

2 2 
I 

r 3 4 

4 5 I 

5 1 I 

6 3 

7 I 2 

8 4 
; 

5 9 
I 

10 2 
'
11 I 1 

I 

I 
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IV - DELAYED REACTI ON ( CUED ) V - SI NGLE ALTERNATI ON 

T 
# Door Doors Opene d E 

T 
II Door Doors Opene d E 

-- -

1 5 1 
2 1 · 1  5 

--

3 5 1 
I 4 1 2 5 

5 5 1 
6 1 3 5 --

7 5 1 
I 

8 1 4 5 
9 5 I 1 

10 1 5 I 5 I 

I I 5 11 1 
6 

5 
1 

7 5 
1 

8 
5 
1 

: 9 5 
1 I 

10 5 I 

1 I 
I 

: 11 5 j 
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Sub- Pre s . 
j e e t  Sc ore 

1 100 

2 100 

3 92 

4 90 

5 92 

6 90 

7 92 

8 90 

9 90 

10 91 

11 90 

12  80 

13 90 

14 8 1  

APPENDIX E 

RAW SCORES OBTAINED BY SUBJECTS 
ON H- P TEST 

Highe s t 
Ta sk Total Error 

Pas s e d  Errors Index 

0 0 0 

0 0 0 

I 12 1 

I 14 1 . 4  

I 16 1 . 3  

I 14 1 . 4 

I 11 . 9  

I 16 1 . 6  

I 20 2 . 0 

I 19 1 . 7  

I 22 2 . 2  

II  20 2 . 5  

I 41 4 . 1 

II 22 2 . 0  
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Errors 
Fai l ing Task 

Firs t Se c ond 
Half Half 

0 0 

0 0 

5 5 

5 9 

6 8 

5 9 

5 5 

5 11 

7 13 

4 14 

12 10 

13 13 

18 23 

6 15 



Sub - Pre s .  
j ec t  Sc ore 

15 83  

16  86  

17 75 

18 80 

19 8 1  

20 80 

21 83 

22 80 

23 8 2  

24 75 

25 7 6  

26 78 

27 7 2  

28 80  
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RAW SCORES OBTA INED BY SUBJE CTS 
ON H- P TEST 

Highe s t  
Task Total Error 

Pas s e d  Errors Index 

II 39 3 . 0  

II  56  4. 6  

III 46 3 . 0  

I I  15 1 . 5  

II 21 3 . 0  

II 15 1 . 5  

II 14 1 . 1  

II 22 2 . 2  

II 15 1 . 3  

I II 27 1 . 8  

I II 34 2 . 1 

I II 39 2 . 2 

I II 21 1 . 8  

II 28 2 . 8  

Errors 
Fai l ing Task 

First  Sec ond 
Half Half 

7 15 

29 29 

22 16 

9 6 

15 15 

7 8 

5 7 

10 12 

6 8 

18 4-

13 13 

20 10 

12 7 

17 11 



Sub- Pres . 
j ec t  Sc ore 

29 73 

30 77 

31 73 

32  7 6  

33 75 

34 75 ·  

35 77 

36 65 

37 67 

38 74 

39 71  

40 71 

41 72 

42 67 
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RAW SC ORES OBTAINED BY SUBJECTS 
ON H-P TEST 

Highe s t  
Task Tot al Error 

Pas sed Erro rs Index 

III 24 1 . 8  

III 31 1 . 8  

I II 37 2 . 8  

III 25 1 . 6  

I II 30 2 . 0  

III 29 2 . 1  

III 39 2 . 2 

IV 59 2 . 4  

I V  60 2 . 3  

III 34 2 . 4  

I II 33 2 . 8  

III  21  1 . 2 

I II 30 2 . 5  

IV 96 3 . 7  

Errors 
Fail ing Task  

Firs t Sec ond 
Half Half 

12 8 

14 9 

19 16 

10 10 

13 13 

15 10 

20 1 2  

25 27 

24 2 2  

12 14 

13 18 

10 9 

18 10 

39 44 



Sub - Pre s . 
j ec t  Sc ore 

43 63 

44 74 

45 70 

46 63 

47 72 

48 67 

49 64 

50 62 

51 61 

52 62 

53 68 

54 64 

55 70 

56 63 

128 

APPENDIX E { c ont i nue d )  

RAW SC ORES OBTA INED BY SUBJE CTS 
ON H- P TEST 

Highe s t  
Tas k Total E rror 

Pas se d Errors I nde x 

IV 59 2 . 7  

I I I 28 2 . 0  

I II 24 2 . 2  

IV 51 2 . 3  

III 22 1 . 8 

IV 45 1 . 7  

IV 60 2 . 5 

IV 42 1 . 9 

IV 57 2 . 7  

IV 53 2 . 5 

IV 51 1 . 9 

IV 27 1 . 1  

I II 26 2 . 6  

IV 57 2 . 5 

Erro rs 
Fa i l i ng Ta s k  

Fi r s t  Sec ond 
Half Hal f 

31 26 

13 10 

12 12 

34 12 

8 12 

23 5 

26 24 

24 16 

31 24 

27 20 

23 16 

8 4 

10 16 

27 23 



Sub- Pre s . 
j e ct Sc ore 

. 57 60 

58 63 

59 66  

60 60 

61  71  

62  63 

63 70 

64 60 

65 61 

66 63 

67 60 

68 64 

69 66  

70 60 
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RAW SCORES OBTAINED BY SUBJECTS 
ON H-P TEST 

Highe s t 
Task Tot al Error 

Pas sed  Errors Index 

IV 40 2 . 1  

IV 44 2 . 0  

IV 54 2 . 2  

IV 30 1 . 5  

IV 49 1 . 6 

IV 64 2 . 9  

I II 27 2 . 7  

IV 43 2 . 2  

IV 42 2 . 1 

IV  60 2 . 6 

IV 46 2 . 3  

IV  47 2 . 0  

IV  55 2 . 1  

IV 32 1 . 6  

Errors 
Failing Task 

Firs t Sec ond 
Half Half 

24 16 

25 10 

23 19 

14 1 6  

22 13 

28 27 

15 12  

27 16  

22 19 

32  24 

28 18 

19 21 

24 20 

17 15 
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Sub-
ject  

24 

27" 

29 

30 

36 

37 

38 

42 

45 

48 

53 

55 

56 

58 

59 

APPENDIX F 

RAW SCORES ACHIEVED ON THE STANFORD-BI NET 
I NTELLIGENCE SCALE 

Age MA IQ 

27 2-8 114 

28 2- 10 110 

30 2-9 106 

32  2- 11 109 

36 3-9  118 

37 3-6 105 

37 3-11 118 

40 4-6 135 

41 4-4 118 

45 " 4-5 108 

48 5-1 124 

52 5-9 . 2 130 

54 5-6 125 

55 5-3 109 

56 4-8 100 
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PS 

75 

72  

73  

77  

65 

67 

74 

67 

70 

67 

68 

70 

63 

64 

66 



Sub -
j e c t  

60 

64 

65 

a 

b 

c 

d 

e 

r 

g 

h 

1 

j 

k 

1 

APPENDI X F ( c ont inued )  

RAW SC ORES ACHI EVED O N  THE STANFORD-BINET 
I NTELLI GENCE SCALE 

Age MA IQ, 

57 4-8 . 4  98 

58 5-4 108 

59 5-5 110 

28 2- 11 121 

30 2-3 90 

32 3-4 125 

36 3-8 122 

39  3-11 121 

40 4- 2 119 

42 4-9 133 

49 4- 10 116 

50 5-3 124 

55 5-10 125 

59 5-2 119 

59 5-6 112 
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PS 

61 

60 

61 

78  

71 

71 

84 

64 

68 

70 

79 

83 

65 

69 

63  
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