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CHAPTER I

INTRODUCTION

In psychology the investigation of the formation of
concepts has long been a part of the study of what has been
called the thought processes., There are, however, very few
studies of early concept formation in humans, especially in
children before and during the development of speech pat-
terns, Most of the studies which have dealt with the investi-
gation of concept formation have depended largely for their
data on speech processes., It can, however, be shown that
concept formation exists before speech behavior, and that 1its
development seems to be somewhat parallel to the development
of speech in the child. The literature on this problem in-
dicates a considerable hiatus in this area of investigation
of concept formation in the very earliest years of the hu-
man organism,

In the present research the approach chosen was that
of the investigation of the problem of the earliest appear-
ance of a fairly limited form of concept formation behavior
in the human organism, and of tracing its development as

the organism matures, thus making some sort of a beginning



in showing how the internal processes which we infer from
the overt and observable behavior of the organism follow
their maturational patterns.

To clarify a term, the present study is concerned
with a group of behaviors, observable and quantifiable,
from which "concept formation" as some sort of internal,
possibly central, symbolic process can be inferred. Such
behavior will be called here "concept formation behavior"
or "concept behavior"., An answer to the question of what

the internal processes might be, will not be attempted here.

Statement of the Problem

Basic Postulate. The basic assumption of the present

study can be expressed fairly concisely. The development

of concept behavior in young children 1s orderly and pro-
gressive largely along maturational lines, being relatively
free of influences such as might be expected from differences
among individuals in environment, intellectual ability, sex,
and so forth. In other words, the concept behavior of a group
of children is homogeneous across maturational levels, in
spite of a good deal of héterogeneity in the subjects as

regards environmental or personal factors.



Following from this assumption, then, the basic
variables which we might want to identify in the present
study at this time can be labeled thus: the independent
variable 1s the level of maturation of the individual, or
groups of individuals under study, and the dependent vari-
able 1s the concept behavior as measured by the experimental
procedure,

Predictions. On the basis of this postulate several

predictions which might be made of the experimental findings
seem immediately apparent. The first prediction which can be
made 1s that there will probably be a relatively high posi-
tive correlation between chronological age and measures of
successful concept behavior (Rl). The second prediction
which comes to mind is that there will probably be a rela-
tively low but possibly positive correlation between mea-
sures of successful concept behavior and measures of soclo-
economic status (RZ)' A third prediction is that there will
probably be a relatively low but possibly positive correla-
tion between measures of successful concept behavior and
measures of intellectual abilities (R3). A fourth predic-
tion is that there will probably be a relatively low but

possibly positive correlation, between measures of success-



ful concept behavior and measures of other variables (Rn).
A fifth prediction that can be made is that there will
probably be significant differences between Rl and R2,

between Rl and R3, and between Rl and Rn. Finally a sixth
prediction that can be made 1s that there will probably be

no significant differerices between R2, R_ and Rn. In other

3
words, the problem presented here will investigate the
assumption that the larger portion of the variation in
concept behavior in a group of young children will be the
variation presented by the maturation variable as contrast-
ed with the variation presented by other variables which are

available for measurement.

Secondary Problem. 1In the light of the basic assump-

tion and above predictions, an auxiliary problem that presents
i1tself i1s that i1t seems possible to lay the basis for the
development of a scale of performance for young children
which might be used, in a sense, as a kind of test of normal
maturation. Insofar as the maturational factor can be shown
to account for the larger portion of the variation between
children in a particular type of behavior labeled "concept
formation behavior", it appears therefore that measuring

this behavior might provide a more or less reliable measure



of development of at least this aspect of maturation in
young children. The primary problem, however, of the
study 1s concerned with the growth and development of con-
cept behavior in young children, particularly as revealed
by the Hunter-Pascal Concept Formation Test.

Organization of the Study. The Hunter-Pascal Concept

Formation Test (hereafter abbreviated, H-P Test) is a graded
series of problems involving both delayed reaction and alter-
nation problems. The delayed reaction problem can be des-
cribed as basically a situation in which the organism, in
this case a child, is confronted with the problem of remem-
bering which of several different possible responses 1is the
correct one and will result in obtaining the reward object,
In this case a bit of candy. The cue for correct response
has been given, but 1s no longer present. Having seen the
candy placed behind one of five doors, can the child rem-
ember which door conceals the candy? If he remembers, can
he remember over varylng spans of time?

The alternation problem requires the organism to
make a sequence of different responses to obtain the reward
objects with no differential stimull present to act as cues

to the correct responses. The child must learn the correct
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response in the sequence, retain it, and utilize it to make
the next correct response in the sequence. Can the child
learn, with no cues given him, that the candy he seeks 1is
one time concealed behind the left-most of five doors, and
the next time behind the right-most door?

Based on considerable experimentation with the H-P
Test ( 31 ) a series of problems has been developed using
three delayed reaction problems, a transitional problem
involving both delay and alternation, a single alternation
problem, a double alternation problem, and three problems
involving combinations of single and double alternation.

The present study makes use of just the first five problems.
The subjects of the study are seventy children
ranging in age from four months to sixty-four months, mostly

from several nursery schools in the city of Knoxville,
Tennessee., They were all tested with the H-P Test between
December, 1957 and May, 1958.

The chronological age (CA) of all subjects is known,
and can be compared with their H-P Test performance to
arrive at data showling the relationship between age and test
performance. For thirty of the subjects (§s) Stanford-Binet

Intelligence Scale results have been obtalned and will be



compared with the H-P Test performance of this group of Ss
to provide data concerning the intelligence variable. The
comparison of the performance on the H-P Test of boys with
that of girls can provide data on the sex variable. The
level of education and the occupations of the fathers of
all Ss 1is known and can be compared with performance on the
H-P Test of the Ss to provide data concerning the effect

of these variables on test performance,

ap



CHAPTER II

REVIEW OF THE LITERATURE

The Delayed Reaction Method

The delayed reaction technique has been an import-
ant tool in the study of symbolic processes. Indeed, as
Munn puts it ( 30 ), "investigations of symbolic memory in
animals and in human infants not yet possessed of verbal
responses must be confined to the delayed reaction pheno-
menon".

The use of the delayed reaction (DR) method to study
symbolic processes in animals owes 1ts inception to Carr
and was first used by Hunter ( 15 ) under Carr's direction
to study recall memory in rats, dogs, raccoons, and child-
ren, in a research which 1s the forerunner of a large body
of literature on studies 1in thls area with animal Ss.

Hunter first taught his Ss to associate a 1light with
food, then the 1light was turned off some seconds or minutes
before the response could be made. For the S, the problem
was to remember over the span of time, in which of three

compartments the light had been. Hunter found only one
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rat which could delay as much as ten seconds while raccoons
could delay up to twenty-five seconds. Hunter also found
that rats and dogs delayed correctly only when bodily orient-
ation in the direction of the correct door was present, but
that raccoons and children needed no such positional cues to
make the correct responses. McCord ( 28 ) arranged a situa-
tion which eliminated the factor of positional cues, and found
that rats could delay up to six minutes. In a study by Cowan
(7 ), cats delayed successfully up to sixteen hours. The

DR in primates has been studied by such research workers as
Tinkelpaugh ( 41 ), Harlow ( 12 ) using complexities such

as the Weigl principle, and Jacobsen ( 21 ) in investigation
of the results of cortical ablations.

With this represegtative sample of the sort of animal
research that has made use of the DR method, we can turn to
studies directly involving children. These can be divided
into three groups of studies, the biographical, the clinical,
and the experimental., As an example of the biographical,
Hurlock and Schwartz ( 20 ) summarized the memory data re-
ported in thirty-six infant's biographies, citing examples of
infants who exhibited responses which were judged to be

attempts at locating objects which had disappeared for vary-
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ing lengths of time, Criticisms of studies of this sort can
be leveled on the basis of these being mixtures of fact and-
interpretation, and involving too much anecdotal evidence.
Buhler's, et al, ( L4 ) studies can be categorized as clini-
cal, and include DR responses. For instance, most five month
0ld children pass her test of looking for a toy which has
been removed. These studles can be criticized on the basis
that careful controls are frequently lacking in the clinical
situation, and that this situation may permit the S to pick
up extraneous cues from the examiner to dilute the findings,

Experimental studies of children in DR situations
again begin with Hunter's original study of rats, dogs,
raccoons, and children ( 15 ). He used five Ss aged two
and one half to eight years old. The youngest girl respond-
ed with considerable accuracy with delays of up to fifty
seconds. Longer delays led to reduced accuracy. The other
children, three of whom were six years old and the other
elght, could delay up to five to thirty-eight minutes. 1In a
later study ( 16 ), Hunter used his daughter, Thayer, and
determined that as early as eleven months o0ld, on a three
box problem, she could search for hidden objects. At six-
teen months the child could delay for fifteen seconds with

about 754 accuracy, while twenty-five seconds of delay re-
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sulted in about 50% accuracy.

Allen ( 1 ) used as Ss fifty-two boys and forty-
eight girls all of about one year old. He found no signi-
ficant sex differences using delays of ten seconds in which
the accuracy was about 64%, twenty seconds in which the
accuracy was about 60% and thirty seconds in which the accur-
acy was about 50%.

Miller ( 29 ) was particularly interested in the cues
used by children to remember the position of test objects,
especially the cues of position and cues of box characteris-
tics. He used as Ss ninety children aged 113 to 162 months
old, and tested them all with a delay of ten seconds. His
procedure involved two boxes with the response possible to
either position or color of the box. He found that children
under two years old all responded in terms of position rela-
tive to the other box. Between the ages of two and three the
children responded about 80% of the time to position and about
20% of the time to color of the box. With older children the
color of the box became increasingly important,

Skalet's ( 37 ) study is the first which offers
systematic data concerning ability in DR as a function of age.

Her Ss were sixty children from twenty-four to sixty-six
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months old and she used two methods of experimentation.
The first involved an animal cracker hidden under one of
three plates. She found the children could delay from one
to thirty-four days and that the correlation between the
maximum correct delay and CA was .)J/78. The second proce-
dure involved the recognition of figures -- animals and
geometric figures, using delays of from a few minutes to
five days. She found that only with the simple and fami-
liar figures was there any correct response and that the
correlation between correct delay and CA was ,699.

Emerson ( 10 ) using thirty-two Ss aged twenty-nine
to fifty-nine months o0ld tested the effect on recall of
disturbances in bodily orientation. The child was required
to reproduce a motor performance done by the examiner in
nine positional situations with a five second delay occurr-
ing in each of the situations. She found that bodily dis-
orientation during delay greatly decreased accuracy. She
found also that the correlation between the average number
of correct placements and CA was .77 while with mental age
(MA) it was .758. She also found no significant sex differ-
ences,

Pascal and Stolurow ( 32 ) using twenty-seven mental
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defectives ranging in CA from 5-11 to 31-10 and in MA from
2-1 to 7-1 made a comparison between position and object
cues iIn DR responses. They found that the maximum place
delay was correlated with the CA at .13, while the corre-
lation with MA was ,6l. The correlation between the maxi-
mum form delay and CA was .38, while the correlation with
MA was ,88.

Collins and Tapp ( 6 ) used a series of DR situations
in a preliminary study very similar to that of the present
study with their group of forty-six children aged five months
to sixty months, and have derived a growth function which
suggests the existence of an orderly relationship between
maturation and DR performance.

To summarize the findings from the DR literature on
studies of children, we find that both Allen and Emerson
find no sex differences in the ability to delay. Allen
established what appears to be an upper limit to correct
delay responses in one year olds, while Emerson showed the
importance of controlling for positional cues, Miller stud-
ied the determinants of the cue to correct response and es-
tablished the relative importance of position and color as

stimulus characteristics. The only studies that show a re-
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lationship between age or maturation, and ability to delay
correctly, are those of Hunter, who had only five Ss;
Skalet, whose youngest S was two; Emerson, whose youngest
S was twenty-nine months; Pascal and Stolurow whose Ss
were mental defectives with lower 1imits chronologically of
5-11 and mentally of 2-1, and Collins and Tapp, whose pre-
liminary study suggests an orderly growth function in Ss
comparable to those of the present study and in a similar

DR situation.

The Alternation Method

The alternation method, commonly the Double Alterna-
tion (DA) problem, has also been an important tool in re-
search into the symbolic processes of both animal and human
Ss.

Again beginning with the work of Carr ( 5 ) and
Hunter ( 17 ), a whole body of comparative studies has
established a close relationship between DA performance
and phylogenetic development, going up the scale from rats
( 19 ) to raccoons ( 17 ), to monkeys ( 11 ), to human

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

that rats do very poorly in DA performance, raccoons perform
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at a much higher level, and monkeys are far superior to
these lower mammals. The DA responses of human children
were quite superior to those of infrahuman animals, while
human adults ranked highest.

Gellerman ( 11 ) used thirty-eight children with the
youngest aged three in his study comparing monkeys, children
and adults, in a temporal maze situation involving DA for
children. The correlation for children between trials to
learn and CA was ,28. All his Ss of four years old and
older learned the response, but errors and trials needed to
learn were much greater in children than in adults.

Hunter and Bartlett ( 18 ) in a double-box situation,
used thirty-one children aged two to six years. Only two of
his eight three-year-olds solved the DA problem, while all
of the eleven four-year-olds succeeded. The correlation
between CA and trials to learn was .86, and that between
MA and trials to learn was .81.

Stolurow and Pascal ( 38 ) using twenty mental defec-
tive children, found that the minimum MA for solution of
a DA problem was 5-5 and that the correlation between Binet
MA and trials to learn was .83. Correlation with CA was not

significant.
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Hodges ( 14 ) using a five card DA situation, found
a correlation of ,.766 between CA and DA performance in his
group of two hundred and forty children six to twelve years
old.

Pascal and Zax ( 34 ) used the DA procedure to test
cerebral palsied children seven to twenty years old and
found a correlation of .43 between MA and DA performance,
and a correlation of .73 between such performance and be-
havioral ratings of ability to learn, and cooperativeness,

Collins and Tapp ( 6 ) reported that no child in
their group of forty-six Ss five months to sixty months old,
could perform the single alternation problem, a simplifica-
tion of the DA task, in a situation very similar to that of
the present problem.

Summarizing the findings from the literature on the
use of the alternation method in the investigation of sym-
bolic processes in children, we find that only Collins and
Tapp used single alternation methods and also very young
children. All the other studies cited used DA methods and
children two years and older, but apparently all succeeded
in showing a clearcut relationship between DA performance

and CA, or at least MA.
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Considering the literature of both the DR and alterna-
tion methods together, only Collins and Tapp in their pre-
liminary study did make an attempt to relate DR to alterna-

tion performance, in order to establish a growth function.

Developmental Studies of Concept Formation

The literature is replete with numerous studies of
concept formation in children using a wide variety of methods
and Ss to investigate many kinds of concept formation. Since
it 1s not our purpose to explore the meaning of the term
"concept formation" a summary of the kinds of developmental
work that has been done in this area may provide some under-
standing of the breadth of the research work that has been
done in the investigation of symbolic processes in children,
and especially in terms of the relationship between CA and
the development of concept formation.

In the experimental literature the ability to learn
the concept of "triangularity" has been demonstrated in
infants at about fifteen months ( 25 ); "roundness" in child-
ren at about age three ( 26 ); "big" and "1little" in children
of two years old and "middlesizedness" in three year olds

(13 ) ( 4O ); "today" in children twenty-four months old,



18
"tomorrow" in children thirty months old and "yesterday"
in children thirty-six months old ( 2 ); and cause and
effect relationships in children of about the eighth or
ninth year ( 23 ). The Stanford-Binet test ( 39 ) demon-
strates number concepts by including the counting of four
objects at the five year level, and concepts of "attractive-
ness" at the four year, six month level.

The work of Piaget ( 35 ) has been important in being
the bellwether of a whole group of studies based on what are
largely questionnaire techniques of investigating children's
concepts, which, while somewhat irrelevant for the present
study, yet 1llustrate another method of studying the devel-
opment of conceptualization. Mostly, of course, the Ss of
such investigations are of verbal age. Children's thinking
according to Pilaget goes through a series of distinct stages
of development, successive and typlcal of different ages.

In discussing his findings in regard to many different con-
cepts, he defined the successive stages and tied them to
age. The four stages of animism, for example, are said to

occur at about four to six, six to seven, eight to ten, and

eleven and older.

Criticisms of Plaget's work have been numerous, the

most Iimportant of which 1Is that there 1s little evidence
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of "stages" of development, but that conceptual thinking
shows a gradual progression with advancing age ( 9 ).

Welch and Long ( 42 ) have shown how the concept-
ualizing ability in children seems to evolve from the
simple to the more complex. At about twenty-six months
children can grasp the point that "men" and "women" are
all "people" -- a first hierarchy concept, and in about the
middle of the fourth year grasp the ideas that "potatoes"
are "vegetables", "apples" are "fruit" and both "vegetables"
and "fruit" are "food" -- a second hierarchy concept.

Reichard, Schneider and Rapaport ( 36 ) found three
levels of conceptual ability among children in sorting
tests. A concrete sorting on the basis of nonessential
incidental features of the objects was typical of children
up to five or six, a functional sorting on the basis of
use or value was more typical of children up to eight or
ten, while a conceptual sorting on the basis of abstract
properties or relations was seen after about ten years of

age.
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Summary of the Literature

Arising out of phylogenetic studies of the per-
formance of animal Ss in the main, the DR method has
proved to be an important tool in the investigation of
symbolic processes in many different kinds of organisms,
and in human children seems to offer an invaluable method
of investigating conceptual processes in very young child-
ren, even those below verbal ages. TFrom the literature we
find that 1little work has been done in this area with very
young children and that a clear-cut relationship between
CA and DR abilities 1s as yet to be established.

The alternation method too, has had a long and honor-
able history as a tool in the investigation of the concept-
uvalization process, and in the several studies found has been
the medium for the ylelding of an orderly growth function
showing a distinet relation between the development of con-
ceptualizing abilities and CA. These studies usually in-
volve Ss of verbal ages. The use of both methods for the
derivation of a growth function which includes both the
preverbal and the earlier verbal years of maturation of the
child seems to be a logical step. The literature reveals,

furthermore, that little work has been done in the area of
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relating alternation abilities with other abilities such as
DR in order to derive such an orderly and continous growth
function.

The literature of developmental studies of concept
formation 1s voluminous, especilally experimental studies in
the area of demonstrating the age levels at which specific
"concepts" fall into place. A study of the literature re-
veals, however, that a gap exists at the lowest levels of
the earliest years of 1life and that the existence of the
earliest conceptualization abilities which might evolve
into these more specific and complex "concepts" has yet to
be iInvestigated systematically and developmentally. The
truly developmental studies of conceptual ability have
depended largely on verbal methods and thus again yleld
little data concerning earlier developmental trends.

Thus, while conceptualization and the development of
concept formation are considered to be highly important in
the study of symbolic processes, little has been done in a
systematic and quantitative way to investigate the growth
and development of conceptualizatlon during the first four
or five years of life. The present study is a move toward

filling this 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 of 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
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various nursery schools from which the S population was
drawn, it was with the aim of achieving as broad a range
of CA es possible within the selected range of four months
to sixty-four months. The number of Ss avallable for test-
ing in each age level determined the cholce of S.

The aim of achieving a spread of Ss across the
selected age range was achieved with some fair degree of
success. Table I summarlzes the number of Ss in each age
level. It will be noted that in each age group there are
from two to six Ss, averaglng 3.7 Ss per age level.

Some attention was pald to selection of Ss by sex,
in order to try to achleve some measure of balance between
the sexes. Of the final experimental sample, twenty-nine
are females, and forty-one sre 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
puéils seem to be drawn from a falrly wide range of socloe-
economic levels, but with the larger proportion from upper
levels. Three Ss were tested in a day-care home, a category
of nursery established for the care of children under two
years old. Two children were seen in their homes.

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



TABLE I

DISTRIBUTION OF Ss ACCORDING TO CHRONOLOGICAL AGE

Age 1in Age in
Months Number Months Number
4-10 2 38-40 L
11-13 N 41-43 5
14-16 5 hh-46 2
17-19 5 47-49 b
20-22 3 50-52 2
23-25 L 53-55 3
26-28 4 56-58 6
29-31 2 59-61 4
32-34 3 62-6l 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 father,

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 contalning five identical
black doors which sre hinged at the top to open upward and
away from the S upon light pressure of a finger. Behind
the door of E's choice a bit of candy was concealed. As a
control measure, in order to position the candy in s similar
manner for each trial a 4% by 18 inch base was built into
the apparatus., This base contained, centered behind each
door, a circular well 1 3/l inches in diameter, with sides

curved down to a depth of % of an inch. Because of the
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spherical shape of the well, the candy was always found
within a2 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
Ss seemed to know nothing about candy, and had to be taught
to appreciate the taste. For this purpose, corn candy was
utilized, E holding a plece 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 plece of corn candy was used in the
test proper because the size and bright colors of orange,
yellow and white permitted easy visibility. On obtaining
the candy as a reward, S was permitted to lick the plece of
corn candy. A fresh plece 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 of 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 of difficulty in mastication.

Because of the small size of the candies used, satla-
tion effects were never a problem apparently, even in Ss who
received as many as forty pleces of candy during the test.

A final extra plece of candy or two was eagerly accepted and
consumed by all.

The Tasks. The tasks, or problems of the H-P Test
consist of a series of nine graded problems involving both
delayed reaction and alternation procedures. Five were used
in this study.

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

the placement of the reward behind s predetermined door and
is immediately allowed to search., Although labeled "immedi-
ate reaction", the task does involve a delay of very short
duration.

Task II, Delayed Reaction (Short). In this task the

S sees the placement of the reward behind a predetermined
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

spproximately fifteen seconds.

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

S sees the placement of the reward behind a predetermined
door, The S 1s then seated with back to the apparatus, and
read to for one minute. He is then turned to the apparatus
and allowed to search.

Tesk IV, Delayed Reaction (Cued Single Alternation).

In this task, the S sees the placement of 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 1s then turned
to the apparatus and asllowed to search for the reward. On
the next trial, the reward is placed in a simlilar manner
behind the other end door, producing an alternation sequence
together with a delay interval, forming a transitionsl prob-
lem between DR snd alternation,

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

E are seated together in front of the apparatus. For this
task, E takes his place behind the apparatus while S remains

in front of the apparatus. E places the reward behind the
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end doors alternately without S being awsre of where the re-
ward is put., He 1s then allowed to search.

Ten triels are allowed on any task, Failure on the
ten trials is considered failure of the task. If S, how-
ever, performs correctly on the tenth trial of any task, he
is given an additional trial. If he solves the eleventh
trial correctly, it is considered that he has solved the
task,

The Transitional Task. Originally the series of

tasks included I, II, III and V. On testing Ss during pilot
studies, it soon became apparent that the gap between the
long DR task and the single alternation task seemed too
great. The Presentation Scores achieved indicated no dif-
ferentiation between Ss in the age range of twenty-eight
months to sixty-four months. In order to bridge this gap,
the transitional task was developed.

Fifteen S8s, having been tested with Tesks I, II, III
and V of the HPCFT by the writer, El’ were retested subse-
quent to the creation of the transitional task, by an
associste experimenter, E,, using the sequence, Tasks &, L
ITII, IV sand V. The median test-retest interval was sixty-

four days and the range from thirty-eight to seventy-nine
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days.

Because of the small number of Ss, the Spearmsn rank
correlation coefficient was used to determine the correla-
tion between the test and the retest. Table II summarizes
the correlation coefficients obtained. It will be noted
that the values are in every case high and positive, and
that these values are all significant at beyond the .0l
level., The value obtained for the relationship between the
distributions of Presentation Scores on the tests and the
distribution of Presentation Scores on the retest is .839,
suggesting that the relationship 1s relatively close. The
transitional task was then mede a regulsr part of the se-
quence of tasks,

Procedure of Testing. On entering the testing room,

Ss were seated comfortably in chlld-size chairs so that they

faced the apparatus at about eye-level. Very young Ss were

held on the lap of either the E, or an attendent or mother.
The order of administration followed with each S was

Tesk I, II, III, IV and V consecutively to the point where

S falled a task. Testling stopped when a S falled the ten

trisls of s task., Testing was also discontinued in any task

if S mede no response of attempting door entries within a



31

TABLE II

INTERCORRELATIONS BETWEEN DISTRIBUTIONS OF
PRESENTATION SCORES AND AGE IN THE
TEST-RETEST USED IN DEVELOPING
THE TRANSITIONAL TASK, IV

W

Correlations (rs)

P
Age, and PS, = 8L <.01

Correlation between: Age, and PS, = 794 <.01
PS, and PS, = .839 <.01

Age, and PSl, tested by E

Age, and PSZ’ tested by E
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period of three minutes, and S was counted as having failed
that task. This occurred in seven cases.,

Careful precautions were taken to guard sgainst
visusl, auditory and temporal cues to the solution of the
tasks. The soundless manipulation of the reward was prac-
ticed; between each presentation 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 maede as uniform as possible; varia-
tions in the tone of voice used by E were eliminated as much
as possible.

Complete directions for administration of the test

are to be found in Appendix C.

Quantitative Measures

On record sheets constructed for the purpose, the S's
door entries were recorded for each presentation, from door
one on E's left to door five on the right. A copy of the
record sheets 1s to be found in Appendix D. From these tab-
ulations the quantitative measures were derived.

The Presentstion Score. This score (PS) consists of

the total number of correct responses of S prior to the
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criterion trials. The criterion for success on each task
is two consecutive errorless trials. The number of pre-
sentations is ten for Task I. Feilure on all ten trials
adds ten to a S8's PS., Similarly with Tasks II, III and IV.
On Task V there are ten trials with two presentations per
trial. Fegllure on all trlals adds twenty to a S's PS,

In order to allow for the possibility of the need of
the sixth task, a DA task with forty presentstions, a total
PS was used with a maximum of 100 instead of the standard
H-P Test maximum of 290, Fallure of Task V indicates a PS
of at least sixty. Fallure of Task IV indicates a PS of at
least seventy. Fallure of Tesk III indicates a PS8 of at
least eighty., Fellure of Task II indicates a PS of at leest
ninety. Fallure of Task I indicates a PS of 100.

The Total Errors Score. This score (TE) is the total

of all the errors on all the tasks attempted up to the
criterion for success. An error 1is an incorrect door entry.
In the case of a S passing the tenth trial of a given task
and falling the eleventh, the eleventh i1s discarded in the
scoring.

. The Error Index. This score (EI) was devised by

Larsen ( 24 ) end was intended as a leveling device across
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the range of Ss in order to equalize the total number of
errors made by the number of opportunities to maske errors.
For this purpose TE was divided by the number of presenta-
tions proffered to the point of failure.

The Pass-Fail Score. This score represents the

measure of success in solution of the problem presented by
each task, Here, the highest task passed 1s considered a
measure of the S's Pass-Fall Score. To repeat, the cri-
terion of success, or passing any task 1is achievement of two
successive errorless trials,

The use of a time score was not considered because of
factors of E's dexterity and Ss' variability. Previous
experience with time scores in similar situations ( 1l )
proves them unproductive.

The raw scores of each of the above quantitative

measures for each S are to be found in Appendix E.

The Intelligence Test

Stenford-Binet Intelligence Test results were avail-
able for thirty Ss, twelve of whom are from the test-retest
population. The test results were obtained by members of a

university class in mental tesfing as part of their class
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work. In every csse, the standardized testing procedure, as
outlined in the manuel ( 39 ), wes rigidly adhered to. No
abbreviated test procedures were utilized.

Table III presents the means, medians and ranges of
the mental ages (MA) and intelligence quotients (IQ) thst
were obtained, It will be noted that a fairly wide range of
MA and IQ levels is represented.

The raw scores obtained by the thirty Ss are to be

found in Appendix F,

The Educational and Occupational Levels

The data on the highest grade in school completed by
the father, as well as the father's occupation, were obtain-
ed from an informent in the S's home in every case, most
usually the mother., Psrenthetically, the birth date of the
S was checked at the same time,

The data on the highest grade in school completed by
the father were classified into six categories: those whose
highest grade completed wes the eighth grade or below; some
high school, referring to those whose highest grade completed
wes the ninth, tenth or eleventh; high school graduates, re-

ferring to those whose highest grade completed was the



TABLE III

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

possream————— T R ——————————— ot et e S

Measure MA IQ
Mean h=3.5 115.64
Median L4-5.5 118

Range 2-3 to 5-10 90 to 135
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twelfth; some college, referring to those whose highest
grade completed was the freshman, sophomore or junior years;
college graduates, referring to those who had completed
their work for a college degree and those within one month
of graduation; and graduate work, referring to those who had
completed at least one year of graduate study. Table IV pre-
sents the number and percentage of fathers in each educa-
tional cetegory.

The occupational data obtained were classified into
seven levels, following the pattern used in the Minnesota
Scale of Paternal Occupations ( 3 ). These levels or
classes are: I, professional occupations; II, semi-
professional and managerial occupations; III, clerical,
skilled trades, and retegil business occupations; IV, farmers;
V, semi-skilled occupations, minor clerical positions, and
minor business; VI, slightly skilled trades and occupations
requiring little training or ability; VII, day laborers of
all classes 1lncluding agriculture. Table V presents the
distribution of occupational levels of the fathers of the Ss
according to this classification, as well as the pepcentage
distribution of occupational levels among the population of

employed males in the United States in the 1940 census ( 3 ).
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TABLE IV

EDUCATIONAL LEVEL OF FATHERS
OF SUBJECTS

|

Level of

Education Number Percentage
8th grade and below 3 4.3%
Some high school 8 11.h4
High school graduate 21 30.0
Some college 18 25.7
College graduate 15 2l.4

One yr. graduate work and up 5 7.2
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TABLE V

DISTRIBUTION OF OCCUPATIONAL LEVELS OF FATHERS OF Ss,
COMPARED WITH DISTRIBUTION OF OCCUPATIONAL
LEVELS OF EMPLOYED MALES IN THE U.S.

Fathers of Ss Employed U.S. Males
Occupational
Levels Number Percent Percent
I 10 14.3% 2,7%
II 15 21.L T+&
III 26 37.2 1.1
IV 1 1l.h 15.2
\ 11 15.7 23.9
VI 6 8.6 14.6

VII 1 1.4 22.3
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It will be noted that the distribution of occupational
levels in the fathers of the Ss is heevy at the upper levels
and light at the lower levels, compared with the distribu-
tion of occupational levels in the general population. This
suggests that the bulk of the S population comes from upper
soclo-economic levels, although the range includes all of
the seven levels. The raw data on educational and occupa-

tional levels are to be found in Appendix A.

Statistical Analysis

The treatment of each quantitative measure retained
for analysis, for each of the variables under study, gener-
ally made use of correlational methods where possible. Non-
perametric methods were used where possible for convenience
in computation., Tabular representstion of the distributions
of Ss according to various measures of the data was utilized
to supplement the statisticsl analysis. Grephlc representa-

tion was used whenever applicable.



CHAPTER IV

RESULTS

The Age Vsriable

The Presentation Score. Figure 1 presents the dis-

tribution of the Presentation Scores of the seventy indi-
vidual Ss plotted according to CA. It will be noted that
the distribution progresses fairly regularly from the high
scores to the lower scores, and from the younger age levels
to the older., Because of the evident curvilinearity of the
distribution, the correlation ratio, eta, was computed which
yielded a value of .918, which is significant well beyond
the .0l level. A Pearson product-moment correlation co-
efficient was also computed for this distribution. The
value of this coefficient is .876, which is significant

well beyond the .0l level. An F test for the significance
of the difference between the correlation ratio and the
Pesrson product-moment correlation coefficient was computed
and yielded an F value of 3.65 which is significent at about
the .02 level. This suggests that there is a strong tend-

ency for the distribution to be truly curvilinear.



60 - ve goe °

70_ Y ° °

Pres. o o

Score 80 - 1Y et

-

100 e ot ' t ' 1 ! ! 1 1

O 12 18 24 30 36 42 L8 84 60 &

Age 1n Months

Figure 1. Presentation Scores as a function of

chronological age.
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The high values obtained for these two correlation
coefficients strongly confirm the basic hypothesis of this
study, the close relationship between age and the basic
measure of performance on the H-P Test, the Presentation
Score., Table VI presents these correlations and their
associated levels of significance.

Figure 2 presents graphically the medians of the PS
distributions across the range of the ages represented by
the Ss. The median points have been connected in order to
portray the fairly smooth curve of the relationship that
has evolved in the course of this study. Table VII presents
the means, medians and ranges of the PS of each group of Ss
within each age category. It will be noted that the average
range is 10.4 PS points, and that this average seems to be
typical of every age group but one.

The Total Errors Score. Table VIII presents the dis-

tribution of Ss who made various error scores grouped accord-
ing to PS. 1In this table several deviant csses are immedi-
ately apparent.

Correlation coefficients for the relationship between
TE and PS were computed. The correlation ratio obtained be-

tween TE and PS is .749, which is significant beyond the .0l



TABLE VI

CORRELATION COEFFICIENTS AND THEIR ASSOCIATED
LEVELS OF SIGNIFICANCE, FOR THE RELATION-
SHIP BETWEEN PRESENTATION SCORES
AND CHRONOLOGICAL AGE

— o
-

i

Correlation

Coefficient Value F P
eta .918 35.89 < .001
B 876 . <.0l

Significance of the
difference between
eta and r 3.65 .02

|
|
|
|
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Figure 2. Median Presentation Scores.
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TABLE VII

MEANS, MEDIANS AND RANGES OF PRESENTATION
SCORES BY CHRONOLOGICAL AGE

o
s

Presentation Scores

Age in Months Number Mean Median Range
y-12 5 94.80 92 90-100
13-18 9 88.22 90 80-92
19-2l 8 81.00 81 75-86
25-30 ) 79.14 76 72-82
31-36 ¥ 7l4.00 75 65-77
37-42 9 69.89 71 63-ThL
43-48 8 64.87 63 61-72
49-5L L 6L.25 63.5 60-70
55-60 p = § 63.63 62 60-T71

61-66 2 63.00 62.5 60-66
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TABLE VIII

DISTRIBUTION OF Ss ACCORDING TO TOTAL
ERRORS AND PRESENTATION SCORES

Total Errors

Pres. 10-19 30-39 50-59 70-79 90-99
Score 0-9 20-29 40-49 60-69 80-89

96-100 2
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level. The Pearson product-moment correlstion coefficient
is .618, which is significant beyond the .0l level. The
value of these correlation coefficients suggests that con-
siderable relationship exists between the PS and the number
of errors made by the Ss, An F test for the significance
of the difference between eta and r yielded an F value of
2.466 which is significant at greater than the .05 level,
thus suggesting that the relationship between TE snd PS 1is
possibly linesr.

Teble IX presents the distributions of the Ss making
various error scores tabulated according to their asge in
months., Considerable variability is noted when comparing
this table with Table VIII,

Correlation coefficients for the relationship between
TE and CA were computed. The correlation ratio obtained 1is
«676, which is significant beyond the .0l level. The Pearson
product-moment correlation coefficient is .607, which is
significant beyond the .0l level. The value of these corre-
lation coefficients suggests that there 1s a moderate rela-
tionship between age and the number of errors made by the Ss.
An F test for the significance of the difference between eta

and r ylelded an F value of 10.66 which is significant well
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TABLE IX

DISTRIBUTION OF Ss ACCORDING TO TOTAL
ERRORS AND CHRONOLOGICAL AGE

Total Errors

Age
Sk wiep 10-1920-2930-39u0-u950-5960-6970-7980-8990-99
§-12 Lk

13-18 4 4 1

19-2Y 3 B 1 1

25-30 L' 2

31-36 2 L 1

37-42 3 1 1 1
43-48 1 g s 1

49-54 2 1 -k

55-60 i 1 6 1 2

60 up 1 I
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beyond the .0l level, suggesting that the relationship be-
tween TE and CA is possibly linear.

The Error Index. The EBrror Indices were intended as

a leveling device to equalize the error scores made by the
various Ss across their opportunities to make errors. Table
X presents the tabulations of the distribution of Ss obtain-
ing various EI scores classified according to the TE that
each S made. It is immediately apparent from comparing
Table X with the distributions presented in Tables IX and
VIII thet the general shape of the distributions 1s fairly
similar. Apparently the EI operates largely as a reduction
in scale and seems to add relatively little to the knowledge
gained about the production of errors made by the Ss. Cor-
relation coefficients were computed for the relationship
between the distribution of EI end the distribution of TE.
The correlation ratio obtained is .692, which 1s significant
beyond the .0l level. The Pesrson product-moment correla-
tion coefficients is .599, which 1s significant beyond the
.01 level. This suggests that there is considerable rela-
tionship between the EI and TE, An F test for the signifi-
cance of the difference between eta and r yielded an F value

of 2.896 which is significant at just greater than the .05
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TABLE X

DISTRIBUTION OF Ss ACCORDING TO ERROR
INDICES AND TOTAL ERRORS

Total
Errors

Error Index

5-9 15-19 25-29 35-39 45-49
0-h 10-1k 20-2l 30-34 Lo-lh

0-9

10-19
20-29
30-39
4O-49
50-59

60 up

[~ o UVl N
'—l
(]
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level, and suggests that the relationship between EI and TE
i1s possibly linear, Table XI summarizes the correlation co-
efficients obtained for the relationships between PS, TE and
EI.

Errors in the Failing Task. During the course of the

analysis of the data on the number of errors made by each S
it immediately became apparent that a number of Ss made fewer
errors 1n the last part of the task which they attempted but
falled, as compared with the first part of that same task.
This suggested the hypothesis that although these same Ss
falled to pass the task according to the established cri-
terion, apparently some learning occurred. In order to
investigate this hypothesis the number of errors each S
made 1n the task he failed was tabulated.

The distribution of the number of Ss achieving
various numbers of errors in the first and in the second
halves of the failing task is tabulated against PS and
against CA in Taebles XII, XIII, XIV and XV, Comparison of
the tabulations presented in these tables suggests that
there is a tendency for the distributions to move toward the
left, 1.e., in the direction of less errors, in the second

half of the failing task. This tendency seems to hold up



TABLE XI

CORRELATION COEFFICIENTS AND THEIR ASSOCIATED LEVELS
OF SIGNIFICANCE FOR THE RELATIONSHIPS BETWEEN
TOTAL ERRORS, ERROR INDICES, CHRONOLOGICAL
AGE AND PRESENTATION SCORES

Correlation Coeff-

between: icient Value F i
eta . T49 9.797 <.01
TE and PS
r .662 - <.01
Significance of difference
between eta and r 2.466 >.05
eta 676 5.40 <L.01
TE and CA
r 0607 - <ool
Significance of difference
between eta and r 10,666 <.01
eta .6924 9.65 <Ol
EI and TE
) o .599 == <c01

Significance of difference
between eta and r 2.896 >.05
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TABLE XII

DISTRIBUTION OF Ss ACCORDING TO NUMBER OF ERRORS
IN THE FIRST HALF OF FAILING TASK
AND PRESENTATION SCORES

Number of Errors

Pres. 5-9 15-19 25-29 35-39
Score  0-U4 10-1lh 20-2l 30-34 }0-l)y Medians
96-100 2

4.5
91-95 1 3
86-90 I 2 1 T
81-85 I i (S
76-80 2 5 1l 2 13.
71-75 1 7 L 2 13.
66-70 2 5 1 23.
61-65 1 1 2 6 I 26,5
56-60 1 1 1 2 2l.
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TABLE XIII

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

—
-

|

e
e E— P ————

Number of Errors

Pres., 5-9 15-19 25-29 35-39
Score 0-l 10-1k 20-24 30-34 4o-h4}y Medians
96-100 2

5
91-95 3 |
86-90 2 3 1l il 11.
81-85 3 2 8.
76-80 3 T 10.5
71-75 d 3 7 3 11.
66-T70 1 2 3 2 5 | 16.
61-65 1 2 3 5 3 22.
56-60 5 16.
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TABLE XIV

DISTRIBUTION OF Ss ACCORDING TO NUMBER OF ERRORS
IN THE FIRST HALF OF FAILING TASK
AND CHRONOLOGICAL AGE

Number of Errors

ﬁﬁitii 0-4 a 1o-1u15-1920-2u25-2930-3u35-39uo-uu Medians
0-12 2 3 5.
13-18 6 2 1 6.
19-2 N 1 1 ) 1 9.5
25-30 1. 6880 2 1 13.
31-36 . O R T | 15,
37-42 [ AL TR | i B 13.
43-48 1 3 2 2 25,
49-54 \ Lt | i 17
55-60 1 2 3 L 1 23.
61 up gy ¢ 20.5




57
TABLE XV

DISTRIBUTION OF Ss ACCORDING TO NUMBER OF ERRORS
IN THE SECOND BALF OF FAILING TASK
AND CHRONOLOGICAL AGE

Number of Errors

Age in 5-9 15-19 25-29 35-39
Months O0-l 10-1l4 20-2l 30-34 40-lly Medians
0-12 2 3 q 5.
13-18 S TS TS | 13.
19-24 2 1 L - 18,
25-30 1 A8 e 8.
31-36 I e Nl 1 12,
37-42 e TR SR R | T Ak
43-48 1 2 2 ). 16.
49-54 1 2 1 16,
55-60 3 5 2 1 18,
61 up 1 1 - 17.5
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whether errors are plotted against PS, or against CA.

Medians for the various distributions are presented
graphicelly in Figures 3 and lj. The median points are cone
nected to produce graphic curves., Comparison of the curves
representing the medians of the errors in the first half of
the falling task, and the medians of the errors 1in the
second half of the failing task plotted against both PS end
CA, presents a very interesting finding. Apparently the
number of errors made by the younger Ss 1s markedly less in
the first half of thelr falling task, as compared with the
number of errors mede in the second half,

Contrasted with this is the performance exhibited by
the older Ss. Here the number of errors made in the first
half of the falling task seems to exceed the number of er-
rors made in the second half of the failing task. Apparent-
ly, the older Ss exhibited some facllity in learning the
task, 1n spite of the fact that they falled to pass the task
according to the established criterion. On the other hand,
the younger Ss made an increasing number of errors as they
progressed through the failing task end thus seem to demon-
strate some factor which appears to act like "fatigue."

The medians of the distributions of the errors found
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Presentation Scores
Figure 3. Medians of distributions of errors

in the first and second halves of the failing
task according to Presentation Scores.
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Figure lj. Medians of distributions of errors in

the first and second halves of the falling task
according to chronological age.
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in the first half of the falling task were paired with the
medians of the distributions of the errors in the second
half, grouped according to both PS and CA. Dividing the
distributions of the pairs of the medians into three groups,
a group of six low mediasn pairs, six middle median pairs and
six high median pairs, provided a basis for comparison by
the binomial expansion ( 22 ).

In the six low median pairs which represent the young-
est Ss, five indicate more errors in the second half of the
failing task than in the first half. There is one tie. By
the binomial expansion this 1s an event that can occur with
a probability of .057, suggesting that the tendency for the
youngest Ss to make more errors in the second half of the
failing task approached a significant value. In the middle
six pairs of medians, five out of six demonstrate the effect
of less errors in the second half of the failing task. One
pair of medians demonstrates the effect of more errors in
the second half. By the binomial expansion this 1s an event
thet can occur with a probability of .109, which suggests
that the tendency to make less errors in the second half of
the falling task in the middle-most group of Ss is not a

significant one. Of the six high pairs of medians, which
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represent the oldest group of Ss, all six pairs of medians
show the effect of less errors in the second half of the
failing task as compared with the first half of the failing
task. By the binomial expansion, this 1s an event which can
occur with a probability of .016, which suggests that this
effect is highly significant, 1n this group of Ss.

Correlation coefficients were computed for the rela-
tionship between errors in the first half and errors in the
second half of the falling task. The correlation ratio ob-
tained is .722, which is significant beyond the .01l level.
The Peerson product-moment correlation coefficient is .855,
which is significent at beyond the .0l level. These values
suggest that & high linear relationship exists. An F test
for the significance of the difference between eta and r
ylelded an F value of =3.174 which is significant at the .04
level, suggesting that there is a good possibility that the
relationship is linear. Table XVI summarlizes the correla-
tion coefficients obtained for the relationship between
errors in the first half and errors in the second half of
the failing task,

The Psss-Fail Score. Tsble XVII presents the dis-

tribution of the Ss according to the highest task passed,
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TABLE XVI

CORRELATION COEFFICIENTS FOR TEE RELATIONSHIP
BETWEEN ERRORS IN THE FIRST HALF AND
ERRORS IN THE SECOND HALF
OF THE FAILING TASK

Correlation
Coefficient Value P P
eta 0722 7023 <001
r .855 <.01

Significance of difference
between eta and r -3.174 Ol



TABLE XVII
DISTRIBUTION OF Ss ACCORDING TO HIGHEST

TASK PASSED AND CHRONOLOGICAL AGE

Highest Task Passed
Age in Number

Months of Ss 0 I II III IV
y-12 5 2 3

13-18 9 7 2

19-24 8 - 1

25-30 7 2 5

31-36 7 6 il
37-42 9 6 3
43-48 8 1 7
49-54 b 1 3
55-60 11 1 10

61-66 2 2
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grouped by age in months., Some overlap 1s noted between the
distributions of the Ss whose highest task passed was II end
those whose highest task passed was III. Considerable over-
lap 1s noted in the distributions of the Ss whose highest
task passed was III end those whose highest task passed was
Iv.

Table XVIII presents the means, medians and ranges of
the age in months of the Ss according to highest task
passed,

Figure S presents graphically the ranges and the
medians of the distributions of ages according to the high-
est tasks passed. The relatively small amount of overlap
between Tasks I end II, snd between II and III is portrayed.
The relatively lsrge amount of overlap between Tasks III and
IV can also be noted.

Correlation coefficients for the relationship between
CA snd highest task passed were computed. The correlation
ratio obtained is .941, which is significant well beyond the
«0O1l level., The Pearson product-moment correlation co-
efficient is .889, which is significant well beyond the .0l
level. These high values suggest that the relationship be-
tween CA and highest task passed is very close. An F test

for the significance of the difference between eta and r
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TABLE XVIII

MEANS, MEDIANS AND RANGES OF DISTRIBUTIONS OF Ss!
CHRONOLOGICAL AGES, ACCORDING
TO HIGHEST TASK PASSED

Highest Task Passed

0 I II III IV \'
Mean Age 6 12.91 22,36 36.65 51.54 O
Median Age 6 14.5 22 35.5 Shy 0

Range of Ages L-8 11-18 17-30 27-58 36-64 0
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age distributions according to the
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yielded an F value of .647 which is not significant, sug-
gesting the possibility that the relationship is linear.

Because of the curvilinear nature of the basic dis-
tribution of CA and PS, the entire age distribution was
divided into two groups by the median of thirty-five and
one-half months. Table XIX presents the meean age in months
of the distributions that result from this dichotomy. In
the younger age group are found thirty-one Ss whose highest
task passed was I, II gnd III., In the older age group are
thirty-seven Ss whose highest task passed was III end IV.

Correlation coefficients, ohi/phl max ( 8 ), were
computed for the intercorrelations between these distribu-
tions and are presented in Table XX. The correlation co-
efficients between the highest tasks passed by the younger
Ss are all very small, suggesting that there 1s little
relationship between performance on these tasks. In the
older age group the correlation between performance on Task
III and that on Task IV is somewhat higher. None of these
correlation coefficients approaches significance.

Again, because of the curvilinear nature of the basic
relationship between CA and PS, the entire PS distribution

was dichotomized by the grand mean of 73.54, excluding the
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TABLE XIX

MEAN AGE IN MONTHS OF Ss DIVIDED INTO
OLDER AND YOUNGER AGE GROUPS,
ACCORDING TO HIGHEST
TASK PASSED

— ]

Highest Task Passed

I II III IV
Number 10 11 10
Younger Ss
Mean Age 14.2 21.82 31.2
Number ) 11 26
Older Ss
Mean Age 41.89 51.54
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TABLE XX

INTERCORRELATIONS BETWEEN THE DISTRIBUTIONS
OF Ss ARRANGED BY AGE IN MONTHS, AND THE
HIGHEST TASK PASSED, AND DICHOTOMIZED
INTO YOUNGER AND OLDER AGE GROUPS

Younger Age Group

POt ekt e between: I and II = ,045
I and III = ,050
II and III = ,067
Older Age Group
rphi/phi A between: III and IV = ,L06
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two youngest Ss who passed no tasks, Table XXI presents the
mean PS of the Ss divided into higher and lower PS groups
and classified according to the highest task passed. In the
group with higher PS are found the thirty-three Ss whose
highest tasks passed were I, II gnd III. In the group with
lower PS sre found thirty-five Ss whose highest tasks passed
were III and IV,

Correlation coefficients, Tohi/phi maxs WeTe computed
for the intercorrelations between these distributions and
are presented in Table XXII. All four of the correlation
coefficients presented sre small and confirm the lack of
relationship between performance on one task as compared to
performance on another. None of the correlation coeffi-
cients presented approach significance. 'No correlation
coefficients were computed for tasks which no S in any group

passed,

The Intelligence Variable

For thirty of the Ss Stanford-Binet Intelligence
Scale results were available., Table XXIII presents the dis-
tribution of the Ss according to MA, CA and PS. The Ss

range in age from twenty-seven months to fifty-nine months,
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TABLE XXI

MEAN PRESENTATION SCORES OF Ss DIVIDED INTO
HIGHER AND LOWER PRESENTATION SCORE
GROUPS, ACCORDING TO HIGHEST
TASK PASSED

Highest Task Passed

I II III IV
Number 10 11 12
Higher PS
Mean PS 90.7 81.55 75.17
Number 9 26
Lower PS

Mean PS 71.56 63.41



TABLE XXII

INTERCORRELATIONS BETWEEN THE DISTRIBUTIONS OF Ss
ARRANGED BY PRESENTATION SCORES, AND THE
HIGHEST TASK PASSED, AND DICHOTOMIZED
INTO HIGHER AND LOWER PRESENTATION
SCORE GROUPS

Lower Presentation Score

rphi/phi haR between: I and II = -.061
I and III = -,019
II and III = .0L416

Higher Presentation Score

rphi/bhi max Petween: III and IV = .1005
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TABLE XXIII

DISTRIBUTIONS OF Ss ACCORDING TO MENTAL AGE,
CHRONOLOGICAL AGE AND PRESENTATION SCORE

MA
Age in 2-0 to 3-0 to 4-0 to 5-0 to
Months Number 2-11 3-11 h-11 5-11
21-30 5 5
31-40 9 1 6 2
41-50 6 L 2
51-60 10 2 8
PS
81-85 2 1 1
76-80 3 2 1
71-75 6 L 2
66-T70 10 -1 6 3
61-65 8 2 1 5

56-60 1 1
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and in MA from two years, three months to five years, six
months., From the tabulation of MA against PS it 1s evident
that the distribution of Ss presents no readily recogniz-
able pattern,

Table XXIV presents the distribution of Ss according
to IQ, CA end PS. The IQ range is from 90 to 135. From the
tabulation of IQ against PS, again no readily discernible
pattern 1s evident.

Because of the scattered nature of these distribu-
tions, Spearman rank correlation coefficients, which require
meking no sssumption regarding the nature of the underlying
distribution, were computed for intercorrelations. Table
XXV presents the intercorrelations of the distributions of
CA, PS, IQ and MA, as well as the probability levels with
which they approach significance.

The correlation between the distribution of PS and
that of IQ is -,188, and yields a probability value greater
than .05 and is thus not significant. This suggests that
the relationship between IQ and PS 1s low and supports the
prediction made previously of this relationship. The cor-
relation coefficient obtained between CA gsnd IQ is .002,

and 1s not significant. This suggests that the IQ spread



DISTRIBUTIONS OF Ss ACCORDING TO IQ, CHRONOLOGICAL
AGE AND PRESENTATION SCORE

TABLE XXIV
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Age in
Months

21-30
31-40
41-50
51-60

PS
81-85
76-80
71-75
66-T70
61-65
56-60

IQ
90-99 100-109 110-119 120-129 130-139

1 1 2 1

2 3 3

1 2 2

i 3 3 2

2

1 1 1

1 1 3 1

3 3 1

1 1 3 3
1




TABLE XXV

INTERCORRELATIONS OF DISTRIBUTIONS OF CHRONOLOGICAL
AGES, PRESENTATION SCORES, INTELLIGENCE
QUOTIENTS, AND MENTAL AGES

17

Correlations (rs)

CA PS 1Q
PS .651
Ig 0002 -.186
MA .912 <543 .308
P
PS <.01
1Q >.05 > .05
MA <01 g Ol .05
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was relatively even across the range of CA. The correla-
tion between PS and MA is somewhat higher, g = .5L43, and 1is
significant beyond the .0l level, suggesting that there is a
moderate relationship between MA and PS., The correlation
coefficient obtained between PS snd CA in these Ss is ,651,
and 1is significent beyond the .0l level. This suggests some
tendency to support the original hypothesis of the close
relationship between these two variables. The correlation
between MA and CA 1is high, Ty '™ 912, and is significant well
beyond the .0l level, while the correlation between MA and

IQ is much lower, r., = .308, yet significant at the .05

s
level, suggesting a close relationship between MA and CA

and a moderate relationship between MA and IQ.

The Sex Variable

Table XXVI presents the means, medians and ranges of
PS according to CA snd sex., Forty-one males and twenty-nine
females form the total experimental sample. From the tabu-
lation 1t is evident there are very few large differences
between these measures of the distributions of the PS across
the male-female dichotomy. In comparing the means of the PS

distributions of the male Ss with those of the PS distribu-
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TABLE XXVI

MEANS, MEDIANS AND RANGE OF PRESENTATION
SCORES BY CHRONOLOGICAL AGE AND SEX

Number Mean Medlan Range
Age in
Months M F M F M F M F
Ne1B - 3 R 96T 92 95 92 90-100 92
13-18 y 5 87.8 88.6 90 90 81-90 80-92
19-24 6 2 80.3 83 8o.5 83 75-83  80-86
25-30 300 0TeeB - 75,3 B8 75.5 73-82 T72-78
T35 - W SR 7oy 788 73T TBTT 6577
37-42 4y 5 68.8 71 68,5 T2 67-71  63-75
43-48 7 1. 64,4 68 63 68 61-72 68
No<Bk 1 3 MIeH ' ek 60 48 60 63-70
B850 7 N %3 5.2 63  65.5 60-71 60-70
6l up 2 63 63 60-66

b1 29
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tions of the female Ss, an F ( 22 ) value was obtained

range
of .634 which is not significant. This suggests that the
differences between sexes 1s relatively insignificant.

A correlstion coefficient, Tohi/phi maxs Wes obtained
for the relationship between PS and sex. The value of this
coefficient is .019, which is small, suggesting that there
is 1little or no relationship between sex and PS., A correla-
tion coefficient, Tohi/phi maxs W&s obtalned for the rela-
tionship between sex and TE. The value of this coefficient
is -.035, which is again very small, suggesting the almost
total lack of relationship between sex and the making of
errors.

Correlation coefficients were computed for the rela-
tionship between PS and CA for girls alone. The correlation
ratio obtained is .91k, which 1s significant well beyond the
.01l level. The Pearson product-moment correlation coeffi-
clent is .881, which is significant well beyond the .0l
level. An F test for the significance of the difference be-
tween eta and r yielded an P value of 10.ll4 which is sig-
nificant beyond the .0l level. These three values are all

very similar to those obtained in computing correlation co-

efficients for the relationship between PS and CA over the
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entire experimen tal group, and the same conclusions cen be
drawn regarding the closeness of the relationship between
CA and PS.

Similarly with male Ss, the correlation ratio for the
relationship between PS and CA is .866 end is significant
beyond the .0l level. The Pearson product-moment correla-
tion coefficient fo? the saeme distribution is .899 which is
significant beyond the .01l level. An F test for the sig-
nificance of the difference between eta and r yielded an F
value of =,9133 which is not significant. Again, the values
obtained for the relationship between PS and CA for male Ss
alone is reminiscent of those obtained for the entire
population, and leeds to similar conclusions of the close
relationship between these two distributions.

To test the hypothesis that these two sets of corre-
lation coefficlents differ significently, z transformations
were computed. For the test of the significance of the
difference between the etay and etaF a 2z value was obtained
of .094. This value represents only a very small deviation
from the mean of the general populetion and suggests that
the difference between the two correlation ratios is highly

insignificant, To test the hypothesis of the significance

»
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of the difference between Iy and rp a z value was obtained
of .035. This value again represents a very small deviation
from the mean of the general population and thus suggests
that the differences between the two correlation coefficients
is highly insignificant. Table XXVII summarizes these

correlation coefficients.

The Education Variable

Table XXVIII depicts the distribution of Ss according
to the highest grade in school completed by the father, and
the PS of the Ss. The distribution of highest gredes of
school has been divided into six categories. Twenty-one
fathers sre high school grasduetes, and the ma jority, thirty-
eight, heve had at lesst some college work. Apparently the
distribution as tabulsted is fairly widely dispersed and
there seems to be no discernible pattern evident.

The Pearson product-moment correlation coefficient
for this relstionship is .084, which is not significant.
This suggests that there is véry little relationship between

PS and the educational level of the fathers of the Ss.



TABLE XXVII

CORRELATION COEFFICIENTS OBTAINED FOR RELATIONSHIPS
BETWEEN SEX AND PRESENTATION SCORES, TOTAL
ERRORS AND CHRONOLOGICAL AGE
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I

I
|

F

Male
Ss

Female
Ss

etaPS
PS

etaPS

T ps

Significance of difference
between etaym gng etar

Significance of difference
between M and TF

12 = ,019
phi/phi MaXps and sex b
Tphi/phi max = ,035
TE and sex
and CA = .866 F = 10.296 P =
and CA = .899 P =
end CA = *914 F =12.,673 P =
2 = 0095 P -
z = .035 P =

|

<.01
< .01

<.01
<.01

>.05

>.05

ﬂ

|




TABLE XXVIII

DISTRIBUTION OF Ss ACCORDING TO HIGHEST
GRADE IN SCHOOL COMPLETED BY FATHER
AND PRESENTATION SCORE

8l

Educational Level

3 . 'U' !—: Fg °
(o] n (] — &~ X~
— o 3] (0] (] =
3 5 < o : :
Pres. 8 8 n £ - b1
Score @ 0 i @ 3 3
96-100 1 1
91-95 1 1 2
86-90 1 3 3
81-85 1 2 2
76-80 1 5 3 1
71-75 1 2 N 2 L 1
66-70 1 1 3 2
61-65 1 7 I 2
56-60 g . 2 L BN
Totals: 3 8 21 18 15 5




85

The Occupational Variable

Table XXIX depicts the distribution of the Ss in each
occupational level, classified asccording to the occupations
of their fathers and PS. From the tabulation it is seen
that a lerge proportion of the fathers fall under the Class
ITI occupational level, the category of clerical workers,
skilled trades and retsil business., Only one farmer and one
day laborer sre found in the tabulation.

A Pearson product-moment correletion coefficient for
the reletionship between the PS of the Ss and the occupa-
tional level of the father is -.,125 which is not significant.
This slightly negetive value for the releationship between
these two variesbles suggests the conclusion that the rela-
tionship 1s negligible. Table XXX summarizes this correla-
tion coefficient as well as that related to the education

variable,

Differences between the Obtained Correlations

To test the hypothesis that there are significant
differences between the ma jor correlation coefficients obe

tained in the study, a series of z transformations were
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TABLE XXIX

DISTRIBUTION OF Ss IN EACH OCCUPATIONAL LEVEL GROUP
ACCORDING TO OCCUPATION OF FATHER
AND PRESENTATION SCORE

Occupational Level

Pres.

Score I 11 111 IV v VI VII
96-100 2

91-95 2 1 1

86-90 1 2 3 3

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 I 1

56-60 1 1 R S

Totals: 10 15 26 1 11 6 1




TABLE XXX

CORRELATION COEFFICIENTS OF THE RELATIONSHIPS BETWEEN
EDUCATIONAL AND OCCUPATIONAL LEVELS OF FATHERS,
AND PRESENTATION SCORES

87

Correlation
Coefficient Value P

.08L > .05

rPS and educational level

LS hass

rPS and occupational level
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computed. These are summarized in Table XXXI, together with
their associated levels of significance. It will be noted
that the first four z values sre highly significant, sug-
gesting that there are marked differences between the
correlation coefficients represented. The final five 2z
values are small and are insignificent, suggesting that the
differences between these correlation coefficients repre-

sented sre relatively small,



TABLE XXXI

DIFFERENCES BETWEEN THE OBTAINED

CORRELATION COEFFICIENTS

89

Significance of

difference between: z P
Tca,Ps 8P4 Tpg eque. level 7.37 <.001
Toa ;P8 “B% Tpg coeup. level 8.56 <.001
Tca,ps 8nd Tpg 1q 6.79 <.001
Tca,ps 804 Tps gex 7.74 <.001
Tps,1Q e TPS,educ. level 1.20 > .05
rPS,IQ and rPS,occup. level 1.39 :>105
Tps,1Q and Tos, sox 1.21 > .05
I'PS,sex §ae I'PS,educ. level .37 >.05
Tps,sex o TPS,occup. level -8l >.05




CHAPTER V

DISCUSSION

The present study sought to confirm the assumption
that concept formation behavior is largely a function of
chronological age in pre-school children. To this end a
test of concept formation based upon classic methods used
in research in this area was employed.

The basic assumption around which the study was
organized was confirmed, and a high positive correlation
was found between CA and concept formation behavior.

This high positive correlation was found on almost all

the test measures used, in the Presentation Score, in the
number of errors, and in the number of tasks passed. Sev-
eral variables were found to have relatively little rela-
tionship with concept formatlion behavior. These were, in-
telligence as measured by a standard intelligence scale,
sex, and father's educational and occupational levels,

The predictions made in the introductory chapter
have nearly all been confirmed by the results of the study.
The correlation between concept behavior and CA was found

to be high and positive as predicted. The correlation
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between concept behavior and soclio-economic status as
measured by the educational and occupational levels of
the fathers of the Ss was found to be low as predicted, but
slightly negative. The correlation between concept behavior
and intelligence was found to be low as predicted, but sli-
ghtly negative. The relationship between concept behavior
and a third variable, sex, was found to be low and positive
as predicted. Further, the differences between these cor-
relations was found to be significant at high levels, as
predicted, 1.e., a highly significant difference was found
between the correlation of concept behavior and CA as com-
pared with the correlation of concept behavior and the other
variables investigated. No significant differences were
found between the correlations of concept behavior and
soclo-economic status, intelligence, or sex, as predicted.

The moderate correlation found between MA and PS
appears to be a function of the fact that both MA and PS
are highly correlated with CA. The moderate correlation
that 1s found between TE and PS, seems again to be a func-
tion of the age variable, in so far és older children suc-
ceed at more tasks than younger children and thus have more

opportunities to make errors.
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At this point, the use of error scores seems to add
relatively 1little to the discriminatory value of the H-P
Test as compared to the PS., The EI, in particular, seems
to add 1little more than a reduction in scale., There is,
however, considerable research value in error scores. The
detection of differential behavior on the failing task in
younger and older Ss in the experimental sample, came from
study of the error patterns,

Again, examination of errors in the failing task of
the seven Ss who were scored "no response within three min-
utes" as compared with the failing task of other Ss revealed
an interesting fact., In the thirty-two trials of the fail-
ing task performed by the no-response children, there was
but one errorless trial although the expected frequency is
6.4 errorless trials., Thirteen other Ss of the same age
levels produced twenty-one errorless trials of an expected
twenty-six. These data yielded a Chi Square of 5.5 which 1is
significant at the .02 level, suggesting a considerable dif-
ference in performance, with implications for the further
investigation of this aspect of H-P Test performance in terms
of schedules of reinforcement., It seems possible that the

"no response" Ss were operating, in the failing task, on an
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aperiodic reinforcement schedule different than that of
their age-mates. Another point to consider about this
behavior is that the significance of the Chi Square value
lends support to the a priori decision to count "no response
within three minutes" as a bona fide failure. Apparently
the cessation of response 1s a genuine response to the dif-
ficulty of the task and not a superficial loss of interest,

The use of the highest task passed as a acore seems
also weak in discriminating among Ss, as compared with PS.
The degree of overlap seen in Figure 5 testifies to this
point.

Two aspects of the study which might be considered
replicative in their effects in supporting the assumptions
made, are the test-retest situation carried out by §1 and
§2, and the male-female dichotomy., Both of these features
of the study ylelded high positive correlations suggesting
considerable support for the basic assumption of the close
relationship between concept behavior and CA.

The fact that nearly all the Ss in the sample were
pupils in nursery schools is a point to consider in terms
of the effect on the results found. In general, the results
appear to be remarkably homogeneous, and it seems possible

that this may be a reflection of the homogeneity of the



9
experimental sample., During the course of the testing in

the nursery schools it was noted that the children receive
considerable training and stimulation. One important aspect
is an emphasis on socialization, so that these children
seemed to be relatively comfortable in relationships with
others. Apparently this had a favorable effect on test
rapport, and served to promote testing. Very seldom was
a pupil of the nursery schools found to be difficult to
work with, Another point is that considerable formalized
training and education takes place in these nursery schools,
leading to what may be a learning "set", which again might
have the effect of facilitating homogeneity. Comparison
of the H-P Test performance of children with no nursery
school experience with that of nursery school pupils might
provide some experimental evidence regarding these variables,
The effect of the measuring instrument, the H-P test,
as a factor in facilitating such homogeneity cannot be dis-
counted. Comparison of H-P Test performance in a broadly
heterogeneous sample of Ss with that of a homogeneous sample
like that of the present study can provide evidence regard-
ing this point.

It seems unlikely that the differential treatments
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accorded the Ss as regards the reward, had any great effect
on the test performance. It would seem logical that any
differential treatment would have the effect of producing
some degree of heterogenelty, which 1s not very evident in
these data. What effect actually exists, 1s an experiment-
al question.

Some qualification regarding the findings concerning
the intelligence variable are in order because of the rela-
tive 1nexperience of the examiners, As members of a begin-
ning class in mental testing, there 1s reason to expect
some degree of unreliability in these results. As a point
in their favor, however, the case of S forty-eight can
be cited, to whom the intelligence test was administered
by two different examiners on two separate occasions with
a high degree of agreement., The first examiner obtained
an IQ of 110 while the second, four days later, obtained
an IQ of 106, The factor of inexperience cannot be min-
imized, however, and these data are to be considered sug-
gestive, rather than conclusive,

Although the EI as a leveling device was relatively
unsuccessful, the establishment of a score which would per-

mit comparison of test performance of individuals of dif-
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ferent age levels seems desirable. As it stands, to
make such a comparison involves some sort of cumbersome
comparison between estimates of performance relative to
that of others of the same age levels., What 18 wanted is
a quotient, something similar to those used in several
of the popular intelligence scales.

Some tentative 1deas on such a score seem in order.
The number of trilals possible to any S in any task passed
1s ten, excluding the first trial. Arbitrarily setting
the mid-point of these trials equal to 100, can provide
a scale of ten equal-appearing intervals of ten points
each, ranging from fifty-five at trial eleven to 1lh5 at
trial two. The performance of each S, on each task passed,
can be graded or scaled on this arbitrary scale, 1.e., a
S who passed Task I with two errorless trials receives a
score of 145 on that task, if he passed Task II by the
fourth trial would be scored 125 on Task II, and if he pass-
ed Task III by the eighth trial would be scored 85 on Task
IITI. Adding these scores and dividing by an arbitrary num-
ber called "the number of tasks should have passed", would
provide a quotient which would permit comparing performances

on the basis of the ratio of actual performance to expected
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performance. In the example, if "the number of tasks should
have passed" were three, the resulting quotient would be 118,
This seems to be the sort of score that 1s required. It
should be noted that such a quotient is based on two assump-
tions. One 1is the setting of the arbitrary scale at the
task mid-point as outlined above, and the other is the
assumption underlying the "number of tasks should have pass-
ed", Although these two aspects are here described as
arbitrary, in practice these should be based on experimenta-
tion to determine what values to assign.

Consideration of the findings of this study suggest
other implications for further research. Because of the
relatively small number of Ss at each age level, these
findings can be considered to be only suggestive of norma-
tive information on the H-P Test behavior of normal pre-
school children. The findings are further restricted by the
limitat ions of the experimental sample in terms of geogra-
phic area, race, and socio-economic status. The use of
larger stratified samples, considering these and other vari-
ables, would provide H-P Test norms more representative of
the general population of normal pre-school children.

From this step, 1t seems logical to make the next
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step of comparing H-P Test performance of non-normal child-
ren with that of normal children to establish patterns of
deviancy, and to ald in further study of thought processes,
Another problem that presents itself is that of comparing the
H-P Test performance of twins, identical and fraternal, as
well as the performance of siblings, to provide information
on genetic factors in thought processes. Still another
problem is the study of the effect of retesting Ss over
varying spans of time to provide some information on H-P

Test reliability, recall, and E reliability.



CHAPTER VI
SUMMARY AND CONCLUSIONS

Seventy normal pre-school children were selected for
the present study. The age range of the subjects was four
months to sixty-four months. All but five were pupils of
four nursery schools in Knoxville, Tennessee. Three were
seen in a day-care home and two were seen at home. All Ss
were of the white race. No S was selected within one hour
after having had food.

Data on the chronological age and sex of each S was
obtained, as well as information on the education and occupa-
tion of the father of each S. For thirty Ss Stanford-Binet
Intelligence Scale results were obtained.

The Hunter-Pascal Concept Formation Test was adminis-
tered to each S by the experimenter. The test consists of
nine graded problems or tasks embodying the principles of
delayed reaction, single alternation, and double alterna-
tion., Five of these were used in this study, an immediate
reaction task which involves a very short delay, a short
delayed reaction task which involves a delay of approxi-

mately fifteen seconds, a long delay task which involves a
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delay of one minute, a cued single alternation task which
combines a delay with alternation, and a single alternation
task,

The Ss were tested according to standardized pro-
cedures, using small pieces of candy as a reward. Perfor-
mance was recorded for each of four quantitative indices:
Presentation Score, Total Errors Score, Error Index Score,
and Highest Task Passed. The Presentation Score was found
to be the most discriminative.

Performance on each measure was analyzed to determine
the effects of the variables of chronological age, intelli-
gence, and sex of the Ss, and educational and occupational
levels of the fathers of each S, and the relationships exist-
ing between these variables,

The analysis was accomplished by correlational tech-
niques in the main, together with tabular and graphic pre-
sentation,

The findings support the following conclusions about
this relatively homogeneous sample of pre-school children:

1, There 1s a close relationship between chronologi-

cal age and concept formation behavior as measured by the

H-P Test.
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2. There 1s 1little relationship between concept
formation behavior and the varlables of sex, intelligence,
and soclo-economic status as measured by the father's ed-
ucation and occupation.

3. Chronological age seems to be the most import-
ant determinant 1in concept formation behavior.

4. The development of concept formation behavior in
pre-school children is orderly and progressive along matura-
tional 1lines.

Some conclusions about the H-P Test are warranted:

1. The test offers a valld method of investigating
conceptual processes of pre-school children, especlally in
the study of the development of such processes,

2, The test offers considerable possibilities for
research into a number of aspects related to the learning
problems involved in the conceptual process,

3. Children sixty-four months old and younger seem
unable to solve the single alternation task of the H-P Test.

4o The test holds promise of development into a
valid method of clinically appraising conceptual abilities

in young children.
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S's AGE AND SEX;

APPENDIX A

FATHER'S HIGHEST GRADE COMPLETED
IN SCHOOL, OCCUPATION, AND OCCUPATION LEVEL

109

Educational and Occupational Data on Father

Highest Occupa-
Sub- Grade tional
Ject Age Sex Completed Occupation Level
1 I 15 Student, Indust. Mgmt. II
2 16 Student, Agric. i1
3 1L I Farmer Iv
n 12 16 Student, Bus. Adm. II
5 12 16 Student, Indust. Mgmt. II
6 13 15 Student, Accounting II
7 1 12 Clerical Worker III
8 15 10 Knitting Machine Operator VI
9 15 1 Salesman, Surgical Supplies III
10 16 16 Student, Phys. Ed. II
11 16 1 Salesman, Wholesale Drugs III
12 17 12 TV Cameraman ITT
13 18 16 Elec. Engineer I
1 18 13 Salesman, Advertising I11




S's AGE AND SEX;

APPENDIX A (continued)

FATHER'S HIGHEST GRADE COMPLETED

IN SCHOOL, OCCUPATION, AND OCCUPATION LEVEL

110

Educational and Occupational Data on Father

Highest Occupa-
Sub- Grade tional
Ject Age Sex Completed Occupation Level
15 19 M 16 Student, Engineering B
16 19 F 16 Salesman III
17 20 M 12 Clerical Worker 111
18 21 F 13 Student, Education II
19 22 M 11 Machine Operator, Metals \')
20 23 M 16 Student, German I
21 23 M 15 Draftsman III
22 2y M 11 Army, Pvt. VI
23 25 M 16 Student, Med. I
24 27 F 10 Policeman '}
25 28 F 12 Clerical Worker III
26 28 F 13 Salesman, Insurance III
27 28 F 8 Marble Worker Vi
28 29 M 12 Salesman, Wholesale Food III
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APPENDIX A (continued)

FATHER'S HIGHEST GRADE COMPLETED

IN SCHOOL, OCCUPATION, AND OCCUPATION LEVEL

111

Educational and Occupational Data on Father

Highest Occupa-
Sub- Grade tional
Jeect Age Sex Completed Occupation Level
29 30 M 12 Salesman, Insurance III
30 32 F 12 Salesman, Advertising III
31 32 F 1l Mgr., Boat Service III
32 34 M 15 Officer, Army Artillery II
33 35 M 16 Student, Agric. II
34 35 M 12 Salesman, Wholesale Drugs III
35 36 M 12 Piano Tuner '}
36 36 F 16 Student, Geology I
37 37 M 12 Accountant III
38 37 F 18 College Instructor I
39 38 F 12 Auto Mechanic \'
Wo 39 M 1l Salesman, Auto Supplies I1I
41 39 F 16 Musician II
2 uo M )i Boiler Operator \'




S's AGE AND SEX;

FATHER'S HIGHEST GRADE COMPLETED

APPENDIX A (continued)

IN SCHOOL, OCCUPATION, AND OCCUPATION LEVEL

112

Educational and Occupational Data on Father

Highest Occupa-
Sub- Grade tional
Ject Age Sex Completed Occupation Level
43 L1 F 16 Mining Engineer I
N 41 F 11 Machine Operator, Plastics VI
us L1 M 18 Entomologist I
L6 43 M 15 Asst. Mgr., Car Rental III
47 Ll M 16 Federal Agent II
48 45 M 1y Student, Bus. Adm. i
49 46 M 12 Knitting Machine Operator VI
50 L7 M 13 Student, Elec. Eng. II
51 u8 M 12 Salesman, Wholesale Hdware III
52 48 M 12 Chemical Operator \'f
53 u8 F 15 Clerical Worker III
Sy 50 F 12 Grocery & Hardware Clerk v
55 52 F 12 Cake Baker \'f
56 sk F 11 Iron Worker v




S's AGE AND SEX;

APPENDIX A (continued)

113

FATHER'S HIGHEST GRADE COMPLETED
IN SCHOOL, OCCUPATION, AND OCCUPATION LEVEL

Educational and Occupational Data on Father

Highest Occupa-
Sub- Grade tional
jeect Age Sex Completed Occupation Level
57 5k M 19 Physician I
58 5 M 15 Student, Pre-Medical II
59 56 F 11 Army, Pvt. VI
60 57 F 11 Mechanic \'f
61 58 M 16 Prop., Retail Business I1I
62 58 M 15 Salesman, Iron Works III
63 58 F 8 Miner, Driller VII
6l 58 M 12 Tax Inspector III
65 59 M 12 Tax Inspector III
66 59 M 12 Postal Clerk \'f
67 59 M 12 Draftsman IIT
68 59 F 12 Salesman III
69 62 M 19 Accountant, CPA I
70 64 M 18 Ag. Ed. Specialist II
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APPENDIX B

U UL

In outside dimensions the apparatus is 18
inches long by 12 inches high by 4 inches
deep, with wings 8% inches wide. The
doors are 2% by 3% by 3/4 inches. The

door entries are slightly smaller than
these dimensions,
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APPENDIX C

DIRECTIONS FOR ADMINISTERING THE HUNTER-PASCAL
CONCEPT FORMATION TEST

l. The apparatus 1s placed near the edge of a low
table or bench. The S 1s seated comfortably so that he 1s
opposite the middle door, and within easy reach of the
apparatus, For Tasks I, II, III and IV, Eﬁsits with the
S 1n front of the apparatus.

2. E says, "This i1s my candy house. I call it a
candy house because little boys and girls get lots of candy
from behind these doors. See the little doors? Go ahead,
try to open them.," The S i1s encouraged to open and shut all
the doors several times to familiarize himself with the
mechanics of the apparatus, If the child wishes to look
around at the back of the apparatus, this 1s permitted.

A plece of candy is then offered to the S and he 1s en-
couraged to eat 1t immediately. E asks, "Do you want another
plece? Let's see If you can remember where it is, if I put
it behind this door." E places candy behind the predetermin-
ed door, taking care that the S's attention is held and that
he 1s visually following the candy until the door closes

over it. E says, "Go ahead, find the candy", and encourages
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APPENDIX C (continued)
DIRECTIONS FOR ADMINISTERING THE HUNTER-PASCAL
CONCEPT FORMATION TEST
the S to reach for the door and obtain and eat the candy.

3. For Task II, the chair is pulled back a few
inches so that the child can stand in front of the apparatus.
The candy i1s placed while the S watches. Immediately the
door closes, the S 1s grasped by the shoulders and rotated
slowly through 360 degrees so that the rotation consumes
approximately fifteen seconds. E says, "Find the candy".

o For Task III, the S again watches while the candy
is placed, then is turned so his back i1s towards the appara-
tus. The child is then read to from some standard book of
nursery rhymes. At the end of one minute, the child is turned
toward the apparatus and allowed to search, E saying, "Find
the candy".

S. For Task IV, S watches while a red poker chip is
placed in front of the middle door, then 1s turned so his
back is towards the apparatus., While E holds the S's head
with his right hand, to prevent visual cues, with his left
hand the E places the candy behind the predetermined door,

then moves the poker chip in front of that door. E releases
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APPENDIX C (continued)
DIRECTIONS FOR ADMINISTERING THE HUNTER-PASCAL
CONCEPT FORMATION TEST
his grasp, and turns S toward the apparatus, saying, "Find
the candy."

6. For Task V, the E moves around behind the appara-
tus while the S remains seated in front of the apparatus and
well within reach of it., E says, "Now I am going to hide
this plece of candy behind one of these doors, and I want you
to look for 1t as fast as you can. See 1f you can find the
candy the first door you open. As soon as you find the
candy you can eat it. Are you ready? Shut your eyes
tight." ‘E places the reward behind the predetermined door,
then says, "All right. Open your eyes. Find the candy."

7. Precautlions are taken to avold gilving cues to
S regarding the placement of the reward. The door entries
are recorded by number in the space provided on the record
sheets,

Considerable encouragement 1s required to get some
children started on the test. These directlons are to be
adhered to as a general outline, rather than rigidly. For

very young Ss very little verbalization on the part of the
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APPENDIX C (continued)

DIRECTIONS FOR ADMINISTERING THE HUNTER-PASCAL
CONCEPT FORMATION TEST
E 1s required, while shy Ss require considerable encourage-
ment and friendliness. A little effort expended in making
the test procedure a fast-moving game seems to be extremely

beneficial for promoting test performance.
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HUNTER - PASCAL CONCEPT FORMATION TEST RECORD B. D. KATIMAN

Name . II - DELAYED REACTION (SHORT)
4
o B # |Door | Doors Opened | E
Place 1 3
Year Mo. Day 2 B
Date 3 L
Bt b
Age 5 3
Comments 6 L
7 3
8 2
%% 5
10 2
- I o RS
I - TMMEDIATE REACTION II1 - DELAYED REACTION (LONG)
T E e E
# |Door | Doors Opened # |Door | Doors Opened
1 2 1l 3
2 2 2
3 3 3 h
b1 & 4| 5
4.5 A
6 3 6 3
T B 7-1 2
8 2 8 L
9 1 9 5
10 1 10 2
11 3 11 1




IV - DELAYED REACTION (CUED)

V - SINGLE ALTERNATION

; Door Doors Opened
1] 5
2 1
315
ly
By 8
6 1
ol
8 1
1)
10 1
11 5

; Door Doors Opened
1
R x
1
2 B
1
A O
1
& AT
1
8
1
2
1
iy B
1
244 =
1l
(o
i
10 5
1
11 5
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APPENDIX E

RAW SCORES OBTAINED BY SUBJECTS

ON H-P TEST
Errors
Failing Task
Highest
Sub- Pres. Task Total Error First Second
Ject Score Passed Errors Index Half Half
1 100 0 0 0 0 0
2 100 0] 0 0] 0] 0
3 92 I 12 1 5 5
I 90 I 1l 1.4 5 9
5 92 I 16 1.3 6 8
6 90 £ 14 1.y 5 9
7 92 I 11 o9 5 5
8 90 I 16 1.6 5 11
9 90 I 20 2.0 7 13
10 91 I 19 1.7 4 1L
iy 90 L 22 2.2 12 10
12 80 I 20 2.5 13 13
13 90 I 41 4.1 18 23
1 81 IX 22 2.0 6 15
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RAW SCORES OBTAINED BY SUBJECTS

ON H-P TEST
Errors
Faillng Task
Highest

Sub- Pres. Task Total Error First Second

Jject Score Passed Errors Index Half Half
15 83 II 39 3.0 7 15
16 86 II 56 4.6 29 29
17 - III L6 3.0 22 16
18 80 1I 15 1:5 9 6
19 81 11 21 3.0 15 15
20 80 11 15 1.5 7 8
21 83 11 1l i 5 7
22 80 IT 22 2.2 10 12
23 82 11 15 1.3 6 8
2l 75 111 27 1.8 18 Iy
25 76 111 3L 2,1 13 13
26 78 I1I 39 2.2 20 10
27 T2 III 21 1.8 12 7

28 80 i 4 28 2.8 17 1l
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RAW SCORES OBTAINED BY SUBJECTS

ON H-P TEST
Errors
Failing Task
Highest

Sub- Pres. Task Total Error First Second
Ject Score Passed Errors Index Half Half
29 73 111 2y 1.8 12 8
30 7 III 3 1.8 1l 9
) o 73 III 37 2.8 19 16
32 76 111 25 1.6 10 10
33 75 111 30 2.0 13 13
34 75~ III 29 2.1 15 10
35 13 111 39 2.2 20 12
36 65 Iv 59 2. 25 27
L4 67 IV 60 2.3 2y 22
38 yn I1I 34 2.4 12 1l
39 71 111 33 2.8 13 18
140 71 111 21 1.2 10 9
41 72 III 30 2.5 18 10

L2 67 Iv 96 3.7 39 4y
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APPENDIX E (continued)

RAW SCORES OBTAINED BY SUBJECTS

ON H-P TEST
Errors
Falling Task
Highest

Sub- Pres. Task Total Error First Second
ject Score Passed Errors Index Half Half
43 63 v 59 207 31 26
hhy yn 111 28 2.0 13 10
45 70 111 2l 2.2 12 12
L6 63 IV 51 203 3l 12
47 72 111 22 1.8 8 12
148 67 Iv us 1.7 23 5
49 6l IV 60 2.5 26 2
50 62 IV h2 1.9 2l 16
51 61 Iv 57 2.7 31 2l
52 62 Iv 53 2.5 27 20
53 68 v 51 1.9 23 16
Sl 6l IV 27 o § 8 L
55 70 111 26 2.6 10 16

56 63 IV 57 2.5 27 23
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RAW SCORES OBTAINED BY SUBJECTS

ON H-P TEST
Errors
Failing Task
Highest
Sub- Pres. Task Total Error First Second
Ject Score Passed Errors Index Half Half
.57 60 IV 1,0 Bl 2l 16
58 63 IV Ly 2.0 25 10
59 66 Iv 5k 2.2 23 19
60 60 IV 30 135 1l 16
61 71 IV 49 1,6 22 13
62 63 Iv 6l 2.9 28 27
63 70 III 27 2eT 15 12
6L 60 IV 43 2.2 27 16
65 61 IV y2 2.1 22 19
66 63 IV 60 2.6 32 2L
67 60 IV U6 2.3 28 18
68 6L IV L7 2.0 19 21
69 66 IV 55 2.1 2L 20

70 60 IV 32 146 17 15
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APPENDIX F

INTELLIGENCE SCALE

131

Sub-

ject Age MA 1Q PS
2l 27 2-8 11 75
27 28 2-10 110 72
29 30 2-9 106 73
30 32 2-11 109 77
36 36 3-9 118 65
g 37 3-6 105 67
38 37 3-11 118 (N
y2 4o 4-6 135 67
45 41 L=l 118 70
48 45 -5 108 67
53 48 5-1 12l 68
55 52 5-9.2 130 70
56 54 5-6 125 63
58 55 5-3 109 6l
39 56 4-8 100 66
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RAW SCORES ACHIEVED ON THE STANFORD-BINET
INTELLIGENCE SCALE

Sub-
Ject Age MA I1Q PS
60 57 4-8.4 98 61
6L 58 5-4 108 60
65 59 5-5 110 61

a 28 2-11 121 78

b 30 2-3 90 71

c 32 3-4 125 ]

d 36 3-8 122 8L

e 39 3-11 121 6L

by 4o -2 119 68

g 42 4-9 133 70

h 49 4-10 116 79

i 50 5-3 12l 83

J 55 5-10 125 65

k 59 5-2 119 69

i 59 5-6 112 63
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