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ABSTRACT 

The general purpose of this study was to ascertain 

the effects of a visual discrimination play training pro

gram, upon the performance to discriminate likenesses and 

differences of geometric shapes by economically deprived 

preschool children. 

The hypotheses tested were: (1) The Experimental 

Group will not gain significantly more in mean difference 

than the Control Group in visual discrimination performance 

of geometric shapes; and (2) there are no significant rela

tionships between visual discrimination performance of 

geometric shapes and (a) chronological age, (b) mental age, 

(c) the amount of day care attendance, and (d) sex. 

The specific questions asked were: (1) Will the 

effects of the visual discrimination play training program 

reveal significant mean differences in visual discrimination 

performance of geometric shapes when compared by levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when compared by sex? (2) Are 

there significant relationships between visual discrimina

tion performance of geometric shapes and different levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when grouped by sex? 

x 
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XI 

Fifty-seven economically deprived preschool children 

were randomly selected to participate in the study. There 

were 30 boys and 27 girls, who ranged in chronological age 

from 36 to 69 months. 

The 57 economically deprived preschool children were 

randomly assigned to one of two groups, one Experimental 

and one Control Group. The Experimental Group was assigned 

29 children. The Control Group was assigned 28 children. 

Seven children from the Experimental Group and four 

children from the Control Group were eliminated from the 

data analyses, since they had moved from the area before the 

posttest could be administered, leaving 22 children in the 

Experimental Group and 24 children in the Control Group. 

The final total sample for all data analyses was, therefore, 

46 children. 

The Experimental Group participated in a visual 

discrimination play training program, which lasted for four 

weeks. The Experimental Group played for 15 minutes each 

day, in a classroom specially equipped for the study with 

22 different pieces of play training material. The Control 

Group did not participate in the visual discrimination play 

training program. 

A t-test of significance of difference revealed that 

the Experimental Group gained significantly more in mean 

difference than the Control Group in visual discrimination 

performance of geometric shapes. 



xii 

The Pearson product-moment and point biserial r 

coefficients of correlations disclosed no significant rela

tionships between visual discrimination performance and (1) 

chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) sex. 

The major conclusions drawn from this study were: 

(1) The mean difference in visual discrimination perform

ance of geometric shapes was not significantly different 

between Experimental and Control Groups, at the outset of 

the study; (2) the Experimental Group mean in visual dis

crimination performance of geometric shapes was signifi

cantly different, after participation in the visual dis

crimination play training program; (3) the mean in visual 

discrimination performance of geometric shapes decreased 

from pretest to posttest, for the Control Group; (4) 

the performance in visual discrimination performance of 

geometric shapes was not significantly related to (a) 

chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) sex; and (5) the mean difference 

in visual discrimination of geometric shapes, between the 

Experimental and Control Groups, was too large to be 

attributed solely to chance. 



CHAPTER I 

INTRODUCTION 

Centuries ago when children were considered to be 

just like adults only smaller, play for them was frowned 

upon. As we became more enlightened and learned more about 

children and how they grow and develop, we stopped frowning 

upon children's play. However, at times there are signs 

that we are reverting to the days of old, back to fear and 

the lack of knowledge (Widmer, 1970, p. 23). Although there 

have been many studies conducted concerning the value of the 

play activity as an integral and significant part of the 

early childhood program, there remains much more to be 

learned and understood about the play activity in the early 

years (Almy, 1967). This need for more knowledge and greater 

understanding of the play activity in the early years 

prompted the present study. 

The Problem 

The general purpose of this study was to ascertain 

the effects of a visual discrimination play training program 

upon the performance to discriminate likenesses and differ

ences of geometric shapes by economically deprived preschool 

children. 

1 
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The specific problems investigated were: (1) What 

are the effects of a visual discrimination play training 

program upon the performance to discriminate likenesses and 

differences of geometric shapes? (2) To what extent, if any, 

is visual discrimination performance of geometric shapes 

related to the following characteristics: (a) chronological 

age, (b) mental age, (c) the amount of day care attendance, 

and (d) sex? 

The specific questions asked were: (1) Will the 

effects of the visual discrimination play training program 

reveal significant mean differences in visual discrimination 

performance of geometric shapes when compared by levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when compared by sex? (2) Are 

there significant relationships between visual discrimina

tion performance of geometric shapes and different levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when grouped by sex? 

Importance of the Study 

Hymes (1968) criticized the strong movement to 

restrict the natural play activities of young children to 

imposed adult patterns, in order to promote formal learning. 

Hymes wrote that this is due mainly to the longstanding 

exploitation of early education for getting children ready 

for kindergarten or first grade, which has received massive 
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reinforcement from the "explosion of knowledge" phenomenon 

since World War II. Kaplan (1966) reported there is a 

relatively recent concern for the children who are econom

ically deprived as a specific educational problem. This 

recent concern has been fostered by the increasing urbaniza

tion of our population, and by an awareness of social 

stratification and the culturally different within our 

society. 

Brunner (1964) emphasized that children from marginal 

social and economic environments, when compared with children 

from higher socioeconomic environments, frequently enter 

school with poorer preparation for the demands of the learn

ing processes and the behavioral requirements of the public 

school classroom. The necessary and important aspects of 

growing and learning are not provided for these children by 

the home and they must therefore be provided through some 

other medium, such as school. 

Kaplan (1966) reported that in order to counteract 

some of the poor effects of an economically deprived en

vironment on school performance, it has been necessary to 

provide enrichment and training in the skills and abilities 

underlying success in the classroom. This has led to the 

development of programs on the nursery school or preschool 

level for economically deprived young children. 

Wills and Lindberg (1967) reasoned because we are 

living in the midst of an explosion of knowledge and the 
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recent concern for the economically deprived preschool 

child's academic deficit, many children are being pressured 

to "get down to business," adult business, instead of 

wasting time in play. 

Hymes (1968) warned that education, for the young 

child, makes a major error when it equates cognitive devel

opment with old readiness devices. The challenge to educa

tion is to find the content and the methods of teaching that 

will fit the young child. 

Pitcher (1969), concerned about the pressure to get 

children down to business asked, "Is the learning of reading, 

writing, arithmetic, and science the most important develop

mental task for the three, four, and five year olds of any 

socioeconomic bracket?" (p. 8). She stated, as trite as "the 

whole child" phrase has become, we are still dealing with 

the whole child not only in early childhood education but in 

all education. Pitcher further stated there is great danger 

at the present time that the mental or "cognitive" develop

ment is sometimes the overriding concern or has an over

riding emphasis that is detrimental to the other areas of 

development. 

Pitcher (1969) urged educators and parents to 

evaluate all systems of preschool education, new and old, 

based on the knowledge of the child's need to touch, to 

explore, to have experience, to get involved, and to care. 



5 

Opie and Opie (1970) cautioned the more adults 

interfere with children's play the less life-learning exper

ience those spontaneous play experiences will provide. The 

games children play spontaneously when left to themselves 

fill needs only children can sense. The needs are instinc

tive and unconscious and the games that satisfy children 

have evolved through the ages and are passed from generation 

to generation essentially unchanged. They also explained 

that unorganized play has two objectives, social and 

individual. A game produces a structure which enables a 

child to have relationships with his own peers. A game 

gives the individual child the opportunity for studying his 

position relative to the rest of the world. Opie and Opie 

(1970, p. 5) warned that in the long run, nothing extin

guishes self-organized play more effectively than adult 

action to promote it. 

Piaget (1969) called attention to his observations 

that a child's intellectual capacities develop in a natural 

order, much as the embryo develops. The child deprived of 

a "responsive environment," which supports his development, 

must be led back to the point where deprivation interfered 

with his natural sequence of intellectual growth. Piaget 

maintained that the normal growth process would resume once 

the missing sequence is supplied. In light of this, the 

current campaign to force-feed facts to preschoolers may run 

counter to the individual child's developmental time-table. 
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Piaget was convinced that "... every time we teach a child 

something we keep him from discovering it for himself . . ." 

(p. 5). When we allow a child to discover something for 

himself, this discovery will remain with him the rest of his 

life. The deepest learnings occur through direct experience 

as the child acts upon the world around him, observing both 

the properties of that world and the effects of his own 

action upon that world. 

Westman (1970) emphasized that a child's preschool 

play experiences have tremendous long-range effects upon his 

personality development and his relationship with others. 

Westman believed that a preschool program which downgrades 

the importance of play and places stress on "school" work 

may have a long term effect opposite to what is desired. 

Westman cited the results of a 17-year followup study which 

showed that a fully developed play period for children is a 

positive factor to successful learning later in life. 

Philosophically and historically, this study is 

predicated upon the principle that play is a complete edu

cational process, play is the child's business, his natural 

way for gaining knowledge, understanding, and skills (Lee, 

1915; Scrafe, 1962; Frank, 1968). If this is so, play can 

be used in a practical way to assist children to begin 

forming concepts, such as size, color, shape, space, and 

function. These concepts are important because they serve 

as reference points which enable the individual to extend 
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understanding and organize acquired knowledge so that it can 

be applied to new situations and the comprehension of new 

ideas more readily. 

Widmer (1970) wrote there is a legitimate place and 

need for the training of visual discrimination skills, 

because visual discrimination is the most important element 

in the links leading to the readiness to learn anything. 

The development of visual discrimination or recognition of 

stimuli is the core of understanding of the world and life-

giving. 

Bloom, Davis, and Hess (1965) asserted that adequate 

visual and auditory discrimination is necessary for success

ful speech development. 

Monroe (1951) suggested that the small child makes 

visual discrimination of size, shape, form, position, and 

arrangement of detail so that he will later be able to 

distinguish these characteristics in printed words. The 

continued growth of visual discrimination is necessary for 

making progress toward mature reading. 

Huey (1965) concluded that the child's first devel

opmental task related to learning was probably to make gross 

discrimination between sensory patterns that capture atten

tion. As traces of memory begin to emerge, he develops a 

primitive sense of "same" and "different.11 The sense of 

sameness that gradually permits the child to recognize a 

recurring pattern was perhaps the basis of his first 



8 

generalization. Discrimination learning in all sensory 

patterns continues to be important to intellectual develop

ment. Our society expects the child to have developed 

sufficient powers of audio-discrimination, to be able to 

speak his native language reasonably well, and sufficient 

visual discrimination to achieve beginning success in the 

mastery of written symbols by the time he is six years of 

age. The power of making finer and more accurate discrim

inations increases well into adulthood. 

Huey (1965) further concluded although the process 

of discrimination is apparently a simple mental process, it 

is basic to all learning. Discrimination mediates the 

meaning of all incoming sensory data in terms of the 

individual's past experiences, thus assuring that the new 

meanings he acquires will be integrated into the whole of 

his store of knowledge and his cognitive structure (or 

Piaget's "schemata"). The more abundant the child's sensory 

experiences and past associations, the richer are his dis

crimination skills and the greater is his learning potential. 

These early play experiences of the preverbal period, 

formerly believed to be primarily significant for effective 

development, are now regarded as particularly significant 

in providing the foundation for intellectual development. 

It seems imperative, then, that exploration and 

experimentation in the value of play for helping 
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economically deprived preschool children develop their 

visual discrimination skills should be undertaken. 

This study is concerned with improving the visual 

discrimination skills of economically deprived preschool 

children through a play training program. 

Definition of Terms 

The following definitions applied throughout the 

study: 

Play. There are many definitions of play, ranging 

from simple to complex. In this study, play refers to: An 

activity in which the satisfaction is in and is part of the 

activity itself. The goals are immediate and they are 

accomplishable. It is an activity scaled to the capacity 

of the performer, so as to provide a balance of success and 

failure possibilities, with the result that there is always 

hope for achievement. Play is its own reward and no other 

inducement is needed (Mitchell and Mason, 1934). Implied 

in this definition of play is a spontaneous, emotional, 

creative research activity with aims and goals as simple or 

as complex as the performer, with its own yardstick to 

measure success or failure (Lee, 1915; Scrafe, 1962, Frank, 

1968). 

Other definitions of play supported the contention 

that there is something in the play activity which sets off 

disturbing influences, causing the performer to search for 
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different or new answers to whatever the source of the 

disturbance (Click, 1969-70; Widmer, 1970; Groos, 1901). 

The goal seeking characteristics of play provide the 

educator a potent educational activity which should be well 

utilized. 

Visual Discrimination. For the purpose of this 

study, visual discrimination is defined as the ability to 

see and to differentiate accurately the eight geometric 

shapes in the child's visual field (see Appendix A). 

Day Care. The daily guidance and supervision in 

constructive experiences and activities for preschool 

children whose parents are not able to meet their needs 

without some help from the community (Operation Independence, 

1965). 

Economically Deprived. The economic status of 

children who come from homes where parents make poverty 

incomes, $3,000 and below, yearly (Operation Independence, 

1965). 

Assumptions of the Study 

For the purposes of this study, the following 

assumptions were made: 

1. It was assumed that the children who participated in 

this study represented a subculture which is 
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homogeneous enough to be identifiable as a discrete 

entity. 

2. It was also assumed that visual discrimination 

abilities are used in daily life. 

3. It was further assumed that the abilities involved 

in visual discrimination are universal. 

4. It was finally assumed that visual discrimination 

develops early in life, therefore the optimal time 

for guiding visual discrimination development was at 

the preschool level. 

Limitations of the Study 

The study was conducted under the following limita

tions : 

1. The size and makeup of the sample was limited by the 

number of children enrolled in Operation Independence 

Child Development Center, Las Vegas, Clark County, 

Nevada. 

2. The universal finding of the investigation was 

limited by the geographical location of the study. 

3. The universal finding was limited by the economic 

status of the children selected to participate in 

the study. 

Hypotheses 

The following hypotheses provided direction to the 

study and were tested at the .05 level of confidence: 
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Hypothesis 1 

The Experimental Group will not gain significantly 

more in mean difference than the Control Group in visual 

discrimination performance of geometric shapes. 

Hypothesis 2 

There are no significant relationships between 

visual discrimination performance of geometric shapes and 

(1) chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) sex. 

Research Procedures 

To accomplish the purposes of the study, the re

search procedures included the following steps: 

1. Fifty-seven preschool children were randomly 

selected to participate in the study. 

2. The 57 preschool children were randomly assigned to 

one of two groups, one the Experimental Group and 

one the Control Group. 

3. The Goodenough-Draw-A-Man Test was administered to 

all the children in six sessions to obtain their 

mental age in months. 

4. Each child's chronological age, mental age, amount 

of day care attendance, and sex were recorded. 

5. The Visual Discrimination Instrument was administered 

as a pretest to all the children one at a time. 
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6. Play training materials were selected and placed in 

the classroom for the study. 

7. The Experimental Group began the visual discrimina

tion play training program for 15 minutes each day. 

8. The Experimental and Control Groups were adminis

tered the Visual Discrimination Instrument, as a 

posttest, one child at a time. 

9. The data were analyzed to determine whether signifi

cant relationships and means existed in terms of the 

variables selected for the study. The .05 level of 

significance was tested. 

Organization of Chapters 

The first chapter of this study includes the problem, 

hypotheses, and analyses of the problem; and the research 

procedures. The second chapter gives the review of related 

literature, as it relates to this study. Chapter III 

explains the research procedures used for obtaining the data 

for the study. Chapter IV presents the results of the 

study. Chapter V gives the summary, conclusions, implica

tions, and recommended future research. 



CHAPTER II 

REVIEW OF RELATED LITERATURE 

The review of related literature, as it relates to 

this study, is divided into four sections: (1) the his

torical background of play, (2) modern contributions on the 

value of play in the early years, (3) pertinent questions 

and research based on the literature, and (4) a summary of 

the literature. 

The Historical Background of Play 

Play is universal. Play patterns are an integral 

part of all human cultures wherever mankind is found and in 

whatever stage of advancement the culture may be (Mitchell 

and Mason, 1934). 

Comenius (19 56) stressed the importance of play for 

young children three centuries before it became significant 

in early education. Comenius appreciated the significance 

of play and considered it worthy of adult guidance: 

They (children) ought to be assisted, by showing 
them the form of all things, even playthings; for 
they cannot yet be occupied with real works, and 
we should play with them. . . . Whatever children 
delight to play with, provided that it not be 
harmful, they ought rather to be gratified than 
restrained from it (Forest, 1927, p. 105). 

The child's early education as planned by Comenius 

in the school of infancy followed the child's natural 

14 
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experiences; it amounted to giving the child the opportunity 

to express himself in the play way natural to childhood, and 

to helping him to learn about his environment (Forest, 1927, 

pp. 105-190). 

Rousseau also left his mark on the value of play in 

the early years; he stressed the experience-centered cur

riculum through play. Protesting against the conception of 

children as "little adults," Rousseau wrote that children 

were individual personalities in their own rights, and that 

education should take account that each age has its own 

characteristics and needs. Nature would have children be 

children before they are adults. If we attempt to change 

that order, we produce forward fruit, which has neither 

richness nor flavor and will soon decay. We raise young 

professors and old children (Forest, 1927, p. 175). 

It was stated that Pestalozzi did not appreciate or 

fully value play as a total educational process as Comenius, 

Rousseau, and Froebel. Pestalozzi looked upon play as a 

gymnastic exercise (Vander walker, 1913, p. 25). 

Friedrick Froebel (Lilley, 1967) influenced by 

Comenius formulated his doctrine of self-activity in child 

development. For Froebel, the highest level of child 

development was play. Froebel wrote that there was no 

lovelier sight than a child absorbed in play. At this age, 

he further stated, play is never trivial; it is serious and 

deeply significant. It needs to be cherished and encouraged 
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for in play a child reveals the future life of his mind to 

anyone who has insight into human nature. The forms of play 

at this age are the core of the whole future, since in them 

the entire person is developed and revealed in the most 

sensitive qualifies of his mind. The child learns to know 

his surroundings, the shape, texture, and functions of 

things, as he acts upon them in ways that are natural to 

him. For the young child, this means the activity of play 

(Lilley, 1967, pp. 1-120). 

Groos (1901) observed that instincts were the 

motivating factors in play. The appearance of these 

instincts in play, and the purpose of play was practice and 

preparation for later life. Without play, concluded Groos, 

the instincts would perform inadequately and endanger the 

individual's struggle for existence. Groos further con

cluded that children cannot be said to play because they 

are young and frolicsome, but they have this period in youth 

in order to play (p. 3). 

Lee (1915) supported Groos when he wrote, it is 

for the sake of play that the great phenomenon of youth 

exists; play is the positive side of that phenomenon. 

Growth through play is an example of growth through action 

(p. 13). 

Lee (1915) further stated that play is growth through 

certain prescribed activities. The play-built animals are 

not left to grow haphazardly; the action that gives their 



final form is not such as whim or chance. Nature has in 

them specific and imperious purposes. These purposes are 

embodied in certain impulses which we call the play 

instincts. The playing animals are products of their own 

efficient wills. Therefore, play is nature's prescribed 

course and an essential part of education (Lee, 1915, 

p. 15). 

Modern Contributions on the Value of 
Play in the Early Years 

Frank (1968) emphasized that play is valid and is 

convinced that during the first five or six years of life, 

the child learns to cope with the world, both natural and 

human, through play. He explores and manipulates and 

learns cumulatively about what and how. With his sensory 

capacities, the child learns not only to look but to see. 

No adult instruction can adequately provide for his own 

personal observations, activities, and direct knowing. If 

the child is not blocked, handicapped, ir impaired, he will 

master these experiences through continued play, which Frank 

called the most intensive and fruitful learning activity in 

a child's whole life cycle. 

Scrafe (1962) wrote that a child's play is his way 

of exploring and experimenting. In play, the child is 

learning. He is also discovering how to come to terms with 

the world, to cope with life's tasks and to master skills. 

Play is a learning activity. It serves the function of 
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nonverbal mode of communication or a figurative language 

which satisfies a felt need in young children. Play is 

educational, stated Scrafe, because while so engaged, the 

child is self-directed, wholly involved, and completely 

absorbed. Play is the most complete educational process 

because it influences the intellect, emotions, and body of 

the child. 

Piaget (1962) described the process of play as 

consisting of accommodation and assimilation. Accommodation 

being described as the child's behavior or more specifically 

his thinking, which conforms to fit outer reality. Assimila

tion being described as the process in which the child 

integrates new information into existing systems of meaning. 

Piaget asserted, "play constitutes the extreme pole of 

assimilation of reality to the ego while at the same time it 

has something of creative imagination which will be the 

motor of all future thought and even reason" (p. 162). The 

awareness that objects have many properties, that they can 

be viewed along different dimensions and that they can be 

classifed in a variety of ways is a product of the child's 

activity with them. Through manipulation, touching, lifting, 

holding, arranging, and sorting, the child begins to take 

note of similarities among the objects he encounters. In 

the same way, he comes to pay attention to differences in 

objects and sort them into collections that have similar 
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attributes, such as form, color, shape, texture, and so on 

(p. 162). 

Erikson (1959) reasoned that the young child 

gradually learns through play "What potential play content 

can be admitted only to fantasy and only to play by and with 

oneself, and what content can be shared with others" (p. 

85). This is an essential step toward the intelligent grasp 

of ideas other than his own. The child also makes intel

lectual progress as he uses toys and equipment. "If the 

first use of the theory world is successful and guided 

properly, the pleasures of mastering toy things becomes 

associated with the mastery of conflicts which are projected 

on them and with the prestige gained through such mastery" 

(Erikson, 1959, p. 85). 

Almy (1967) analyzed the goal of play as not just a 

mere mastery of toys, but the understanding of the larger 

physical and social environment and one's place in his 

physical and social environment. The teacher of the 3- or 

4-year-old child in order to see him become 5 or 6 years old 

through play need not push or pressure him but rather to 

nurture basic abilities as they are developing. 

Click (1969-70) viewed play as a communication in 

behavior, as well as words, which can provide clues to the 

child's progress toward mastery. The symbols of the play 

are limited by the child's previous experiences and, there

fore, may be widely varied or severely restricted. Every 
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playing child, no matter what his experiential background, 

is motivated by some common drive. The intensity of the 

involvement tells the observer that the child is not "just 

playing." Learning can be integrated through play experi

ences. The child can put together information from several 

divergent experiences to form what is an integrated whole 

for him at that time. The integrated whole can be accom

plished by setting up situations over which the child has 

control. The adult may recognize the distortions of 

information or the gaps in knowledge, but the intensely 

playing child does not. With each repetition of the play 

situation, knowledge can be tested, reevaluated, and re

organized. The child can be encouraged to extend and expand 

his experiences through play, to use play for learning new 

skills and to prepare him for more abstract ways of learning. 

Olson (1959) affirmed that play created many prac

tical situations in which the child discovers, observes, 

reasons, and solves problems. 

Hartley, Frank, and Goldenson (19 52) presented the 

results of their studies of children within the 3- to 5J5-

year-old age group. From their studies, they formulated 

eight functions of play: (1) to imitate adults, (2) to play 

out real life situations and roles in an intense way, (3) to 

reflect relationships and experiences, (4) to express 

pressing needs, (5) to release unacceptable impulses, (6) to 

reverse roles usually taken, (7) to mirror growth, and (8) 
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to work out problems and experiment with solutions (pp. 27-

2 8 ) .  

Matterson (1967) in support of play as an important 

concern for early childhood wrote, perhaps it is the word 

"play" which causes a great deal of subconscious inhibition. 

It can mean so many things, from a rather pleasant but 

unproductive activity to something positively reprehensible 

and time wasting, according to one's upbringing. The truest 

meaning of play can be reasonably applied to the process of 

learning through practical experience and repetition that a 

young child happily undertakes almost as soon as he is born. 

The seemingly aimless chewing, sucking, or feeling of objects 

by small babies is their way of coming to grips with tex

tures, shapes, and sizes. 

Isaacs (1964) considered both imaginative play and 

manipulative play as a starting point which leads to the 

child's discovery, reasoning, and thought. What play does 

is to create practical situations, which may often be pur

sued for their own sake, therefore leading to actual dis

covery or to verbal judgment and reasoning. Play builds the 

bridge by which the child can pass from the symbolic values 

of things, to active inquiry into their construction and the 

/ 
real way of working. Play is not only the means by which 

the child comes to discover his world; it is supremely the 

activity which brings him mental equilibrium in the early 

years. The child in his play activities, externalizes and 
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works out some measure of harmony in all the different 

trends of his internal mental life (pp. 209-210). Isaacs 

stated further that educators have long appreciated the vast 

significance of play and many different aspects of its value 

have been brought out by different thinkers. However, 

Isaacs felt that it has remained for psychoanalysts, particu

larly those working with young children, to show in the 

greatest detail how play is the breath of life to the child, 

since it is through play activities that the child finds 

mental ease, and can work upon his wishes so as to integrate 

them into a living personality. The child does a lot for 

himself in his play (Isaacs, 1964, pp. 425-429). 

Biber (1969) reminded educators that the first 

principle of preschool education is to recognize the dynamic 

aspects of play in the life of children, and to look at it 

as a complex counterpoint of active selection and trans

formation of experience, in which material from the deepest 

levels of affect can be merged with acquired factual knowl

edge. The complex relations among the children within which 

the play sequence develops is characterized by fluidity but 

is never random with respect to individual personality. 

Some children project relatively fixed roles, some move in 

and out of a variety of roles as varied qualities of inter

action take shape: dominating, supporting, manipulating, and 

so on. The play of young children serves a far more intri

cate function than to advance and extend the mastery of 
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reality. Play is the child's natural vehicle to bring about 

a dynamic fusion of mastery of reality with subjective 

expression. Emotional responses, positive and negative, are 

projected and relieved as actively as cognitive responses. 

Almy (1967) recognized two forms of play which may 

contribute to the child's intellectual development. The 

first form of play is described as an activity that is self-

initiated by the child. This type of play is given structure 

by the child's interests and his imagination. The second 

form of play is adult-prescribed activity initiated by the 

adult and directed by the nature of the equipment. Almy 

believed that the teacher must make the ultimate decision 

as to what constitutes a proper balance between adult-

prescribed and self-initiated play. She feels, however, 

there is substantial evidence that both children and animals 

deprived of opportunities for play fail to learn as effec

tively as those who have freedom to experiment, manipulate, 

and explore. 

Scrafe (1962) supported Almy's belief when he wrote 

there is a tendency to overlook the fact that children 

deprived of the freedom to play become ill. Play is neces

sary for the mental and physical health of children, as food 

is for their physical and mental well-being. 

Many of the conditions Suchman (1964), Torrance 

(1968), Hughes and associates (1967), Holt (1969), and 

Rogers (1961) list as being significant to the total 



educative process are available in play. The play activity 

provides opportunities for self-direction, autonomy, experi

mentation, exploration, gathering data, responsive environ

ment, divergent thinking, and self-discovery. 

Hartley and Goldenson (1963) asserted that play is 

not only the child's response to life, it is his life if he 

is to be a vital, growing, creative individual (p. 1). 

Pertinent Questions and Research 
Based on the Literature 

Research questions in the literature centered on: 

(1) What kinds of reasoning are revealed in a child's play? 

(2) What specific values are expected to be gained from the 

child's play experiences? (3) What type of play experiences 

provide the best all around development? (4) What is the 

effect of play experiences upon visual discrimination of 

geometric patterns? 

The present study is concerned with the fourth 

question: the effect of play experiences upon visual dis

crimination of geometric patterns. 

Research by Zeaman and House (1963) stated that even 

young children of low intelligence learn to discriminate 

common objects which have many distinguishing marks, but 

have a greater difficulty with simple designs such as 

triangles and squares which differ from each other in shape 

only. 
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Piaget and Inhelder (1956) observed what is noticed 

must depend on thematurity of the whole discrimination 

apparatus, including attention and memory factors, previous 

discriminations, and mental images available to the young 

child. Children of preschool and school age have a tendency 

to overestimate the size of an object in their visual 

field. Children are less aware of exact differences between 

shapes. 

A variety of sources (Vernon, 1962; Wohlwill, 1960; 

Fellows, 1968; Berlyne, 1957; Youniss and Furth, 1964) and 

research supported Piaget's and Inhelder's contention that 

young children are less aware of differences between shapes. 

In an effort to further understand Piaget's centra-

tion process, Corah and Gospodnioff (1966) made a study to 

attempt to relate color form and whole part perception in 

children. Color form and whole part tasks were administered 

to two groups of children, 40 preschool children and 40 

third graders. The same tasks were presented tachistoscopi-

cally to two groups of 30 adults. The results of this study 

showed that color and part matching were significantly 

related. This was also found to be consistent with Piaget's 

centration process, that is the child's attention is centered 

upon the dominant color characteristics of the stimulus 

configuration. As the child's perception or visual dis

crimination becomes decentered with increasing age, he 

attends more readily to form. Corah and Gospodnioff 
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contended that the same process produces developmental dif

ferences in whole part perception. 

Corah (1966) found that when children are asked to 

match geometric shapes which are comparable in either color 

or form, children between 3 and 6 years show color dominance 

while older children are form dominant. 

Fantz (1958) studied 30 infants of ages 1 to 14 

months observing their responses to various patterned visual 

materials. He found that a differential response pattern 

exists at all ages, indicating that some degree of form 

perception is innate. He believed, however, that a complex 

interplay of innate ability, maturation, and learning exists 

in the development of visual behavior. 

Ling (1941) utilized a discrimination learning pro

cedure in which he observed infants as young as six months 

who were able to discriminate between geometrical shapes. 

Wohlwill (1960) concluded that Ling's study demonstrated 

that the mechanisms for shape discrimination are functional 

at an early age, or at least can become so following expo

sure to a limited amount of specific training. He noted 

that since Ling's study extended over a period of several 

months for each child, learning and maturation factors were 

to some extent confounded. 

Hunton (1955) observed one aspect of the role played 

by orientation of form in recognition by analyzing the 

descriptions given by children 2 to 14 years of age to right 
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side up and inverted realistic pictures. Children 2 to 7 

years gave fewer descriptions of actions and relationships 

between objects for the upside down pictures than for the 

right side up pictures, indicating that the response to a 

picture was dependent upon its spatial orientation for the 

younger children. 

Ghent (1960) argued that Hunton's work could have 

been based upon a recognition of relations between forms 

and not on the recognition of form itself. Hunton (19 55) 

attempted to compare the recognition of single pictures of 

familiar figures in varying orientations. These figures 

were presented tachistoscopically in each of four orienta

tions: right side up, inverted, turned 90 degrees left, and 

turned 90 degrees right, to children between the ages of 3 

and 7. The results were the 3 and 4 year olds recognized 

significantly more figures in the right side up position 

than in any other position. The older children recognized 

the figures equally well in the variety of orientations they 

were presented. Geometric figures are not usually con

sidered to have a right side up orientation. 

Ghent and Bernstein (1961) observed that young 

children show preferences for the orientation of geometric 

forms. Children consider certain geometric forms to be 

right side up on one orientation and upside down in another. 

This was an unexpected finding in preschool children since 
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it is the customary belief that young children are unrespon

sive to the orientation of forms. 

Ghent (1960) revealed that children showed consistent 

preference for vertical orientation of geometric forms as 

well as a preference for the focal part of the figure to be 

in the upper half of the stimulus field. 

Ghent and Bernstein (1961) tested 78 preschool chil

dren between the ages of 4 and 8 to determine the consistence 

of preferences for orientation at different ages. They used 

many types of forms in an attempt to analyze the aspects 

of the stimuli that determine their preference. Ghent and 

Bernstein observed that when pairs of geometric forms were 

introduced after a set of picture forms was presented, the 

children of 4 and 5 years of age made their choices with the 

same speed and ease as they had shown with representational 

forms. The most striking result was the ready acceptance by 

the preschool children for choosing the upside down member 

of a pair of geometric forms. 

Ghent (19 56) concerned with the child's perception 

of figures that are not completely separated from each 

other, made a comparison between realistic and geometric 

figures, and between overlapping and embedded figures in a 

group of 34 children from 4 to 8 years of age. For the 

overlapping figures, both realistic and geometric, the 

number of omissions was small even in the youngest group. 

Significantly more errors were made on embedded figures than 
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on the overlapping figures. The results of this study 

suggested that the child's difficulty with embedded figures 

reflected difficulty in seeing a given set of lines as 

simultaneously belonging to more than one figure; therefore, 

the small figures were not seen as part of the large figures. 

This study is concerned with the effects of play 

experiences upon the visual discrimination of geometric 

shapes. 

Boger (1952) in an experimental study for stimulat

ing visual discrimination experiences for children in a 

rural ungraded school, in grades one to four, reported that 

his study suggested that play training in visual discrimina

tion enabled rural pupils to react more effectively in visual 

discrimination situations; and visual discrimination train

ing remedied some of the handicap which influenced the per

formance of rural children on group IQ tests. In general, 

the purposes of the play training exercises used in Boger's 

study were to provide practice in (1) following directions, 

(2) noting details, (3) perceiving social relationship, (4) 

detecting likenesses and differences in pictorial and 

geometric patterns, and (5) developing increased coordina

tion of hand and eye movements. 

Covington (1962) reported a study of differences in 

visual discrimination of children entering kindergarten and 

the effects of training on that ability. The study showed 

that differences in discrimination performances are likely 



to exist between children coming from varying economic 

groups. A play training program did improve their scores 

on visual discrimination performance. 

Jensen (1963) studied the influence of exposure to 

an object with limited verbal contexts and exposure for the 

same amount of time with multiple verbal contexts. Twenty-

month-old children who had been exposed to "doll" in many 

verbal contexts showed greater ability to discriminate the 

object "doll" from many subjects. In another study by 

Jensen (1963) the children were shown an object for an 

equal length of time with one group being allowed to play 

with or handle the object and the other group receiving 

visual experience alone. Learning to discriminate was more 

rapid for the group which received both visual and tactile 

experience. 

Painter (1966) reported the results of a study with 

20 of the lowest functioning children in a normal kinder

garten class who were divided into an experimental and a 

control group. The experimental group was given a systema

tic, rhythmic, and sensory motor activity program for 

developing perceptual motor spatial activities. Significant 

mean gains were made by the experimental group in the 

expected areas of remediation, thus demonstrating the 

efficiency of such a program in a group setting within a 

regular public school kindergarten. 
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Radler and Kephart (1960) reported a series of 

studies using play activities. They observed that many 

children were coming to school lacking in basic perceptual 

skills. As a result of this basic lack, these children were 

less able to participate in the formal educational activities 

which were arranged for them and they were less able to learn 

from these activities. They became the slow learners in the 

classroom. Radler and Kephart suggested that we may have to 

bring the equivalent of ladders to climb, fences to walk, or 

horses to ride into the classroom to help children build up 

sensory motor and perceptual skills. This is just what 

Radler and Kephart did in an investigation with 40 kinder

garten children. The results showed significant gains in 

specific learnings and skills, such as body image, percep

tual or visual motor integration, and psycholinguistic 

competence. The seemingly random play activities used in 

this study were actually a learning process, the children 

were using it to build up visual and kinesthetic awareness. 

Huey (1965) reported that babies between the ages 

of 12 and 24 months, when presented with concrete objects 

that repeated more than one form, tended to group these 

objects on the basis of like forms in the course of their 

spontaneous play. 
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A Summary of the Literature 

There is clear evidence that play in the child's 

life is serious business. It should be a matter of equally 

serious interest for all adults concerned. Adults who are 

responsible for the child's play should take time and thought 

to plan for balanced experiences, for the right playthings, 

and for the right places to play. Because there is such a 

wide variation in children's development and interest, the 

adults must consciously refrain from pigeonholing experi

ences, materials, and activities into specific ages and 

groups. Then too, there is a vast difference between 

encouraging a child's activity and rushing him or her into 

more elaborate forms of activity, before he or she has laid 

the foundation of experience by his or her early efforts 

(Garrison and Sheehy, 1943). 

Hymes (1968) challenged educators to find the 

content and the methods of teaching to fit the young child. 

Then, Hymes reasoned, all the aspects of the child's whole 

development would be considered. 

Mitchell and Mason (1934) believed as Hymes that the 

human organism must be regarded as a unit. 

Montessori (1965) believed that the child's whole 

development was important. She proposed that the child's 

whole development could be enriched through play activities 

and experiences in a prepared environment. Many early 

childhood educators of today give support to the Montessori 
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philosophy, of the achievement of sensory, motor, emotional, 

and intellectual development, through play in a special 

environment. 



CHAPTER III 

RESEARCH PROCEDURES 

This chapter explains the procedures used to: (1) 

obtain the sample of children, (2) obtain random selection 

and assignment, (3) collect data, (4) conduct the play 

training program, (5) select the play training materials, 

and (6) prepare the analyses of the data. 

In May 1969, the director of Operation Independence 

Child Development Center located in Las Vegas, Nevada, was 

contacted to obtain permission to conduct the study at the 

child development center. A copy of the study proposal was 

submitted to the director's office. Permission was granted 

to conduct the study in September of the same year. The 

study began in February 1971. 

Fifty-seven economically deprived preschool children 

were randomly selected to participate in the study. There 

were 27 boys and 30 girls, who ranged in chronological age 

from 36 to 69 months. All of the children had been identi

fied by the Federal Government as economically deprived. 

Random Selection and Assignment 

Random selection was achieved by drawing 57 names 

from a population of 114. Random assignment to one of the 

two groups, one Experimental and one Control, was 

34 
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accomplished by putting the 57 names in another box. From 

this box the names were drawn and randomly assigned to one 

of two more boxes, one labeled Experimental Group and the 

other labeled Control Group. The Experimental Group was 

randomly assigned 29 children and the Control Group was 

randomly assigned 28 children. 

Seven children from the Experimental Group and four 

children from the Control Group were eliminated from the 

data analyses, since they had moved from the area before the 

posttest could be administered, leaving 22 children in the 

Experimental Group and 24 children in the Control Group. 

The final total sample for all data analyses was, therefore, 

46 children. 

Data Collection Instruments 

The instruments used to collect data for this study 

included a Visual Discrimination Instrument, constructed by 

the writer, and the Goodenough-Draw-A-Man Test. 

The Visual Discrimination Instrument was used as a 

pre- and posttest to measure visual discrimination per

formance. The Goodenough-Draw-A-Man Test was used to obtain 

each child's mental age. 

The Visual Discrimination Instrument 

The major task of the Visual Discrimination Instru

ment was to measure the pre- and posttest performance to 
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discriminate likenesses and differences of geometric shapes 

by economically deprived preschool children. 

In 1955, the Visual Discrimination Instrument was 

constructed by the writer to measure the visual discrimina

tion performance of children attending kindergarten in the 

same economically deprived area where the present study was 

conducted. The Visual Discrimination Instrument was 

constructed as a performance and nonlanguage test, except 

for the directions. 

The reliability coefficient, for the Visual Dis

crimination Instrument, was determined by the test-retest 

method. The reliability coefficient was found to be .89, 

in a sample of 150 economically deprived kindergarten 

children. The SD was 3.43. The validity coefficient, for 

the Visual Discrimination Instrument, was found to be .79 

in the sample of 150 economically deprived kindergarten 

children. The index for the reliability coefficient was 

taken as the measure for validity of the Visual Discrimina

tion Instrument. 

The task of the Visual Discrimination Instrument was 

to identify, by pointing, the following eight geometric 

shapes: (1) rectangle, (2) upright triangle, (3) square, 

(4) inverted triangle, (5) circle, (6) L-shaped polygon, 

(7) cross, and (8) diamond. Each child was tested one at a 

time in a quiet room alone with the writer. The child and 

the writer were seated on opposite sides of the table. A 
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large card (10" x 14") with the above-listed eight geometric 

shapes, was placed on the table facing the child. The child 

was instructed to: "Look at the large card with the differ

ent shapes on it. I want you to find another one that looks 

like this one." The child was then shown a small single 

card (2" x 2"). The child was instructed to "point to the 

shape that looks like this on the large card." 

The small single shape cards were shown in the 

sequence listed above, with no time limit and no corrections 

of first choices permitted. One plus point was given for 

each shape identified correctly. Incorrect identifications 

were noted with one minus point on the score sheet. 

The Visual Discrimination Instrument, directions for 

administering, and scoring may be seen in Appendix A. 

The Goodenough-Draw-A-Man Test 

The Goodenough-Draw-A-Man Test was used to obtain 

the mental age of each child. 

A number of performance and nonlanguage tests have 

been devised of which some extend well into the preschool 

age range. The Goodenough-Draw-A-Man Test is probably the 

best known of these performance and nonlanguage tests. At 

the time the Goodenough-Draw-A-Man Test was designed, it was 

believed that the task presented to the child was universally 

familiar enough to make it equally applicable to all cul

tures. The task of the test instructed the child to "make a 
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picture of a man; make the very best picture you can." The 

test emphasized accuracy of observation and the development 

of conceptual thinking rather than artistic skill. The test 

was scored in terms of the items included in the child's 

drawing, such as parts of the body, clothing, details, and 

perspective (Goodenough, 1954, pp. 1-110). 

Data Collecting Procedures 

The procedures for collecting the data for this 

study were as follows: 

The Visual Discrimination Instrument was given to 

both the Experimental and Control Groups in February before 

the visual discrimination play training program began and 

again in May of the same year just after the visual dis

crimination play training program was ended. The Visual 

Discrimination Instrument was given to all the children 

one at a time in a quiet room. 

The Goodenough-Draw-A-Man Test was administered to 

all the children in small groups in six sessions. The 

Goodenough-Draw-A-Man Test was given in February and March 

of the same year. 

In March the permanent record for each chils was 

obtained from the administrative office at Operation Inde

pendence Child Development Center. From these records each 

child's chronological age, amount of day care attendance, 

and sex were recorded. The data from the permanent records 
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were used for the t-test of significance of difference, the 

Pearson product-moment, and the point biserial r coeffi

cients of correlations analyses. 

The Visual Discrimination Play 
Training Program 

The visual discrimination play training program pro

vided experiences which involved: (1) noting details, (2) 

observing, (3) sorting, (4) matching, (5) manipulating, and 

(6) discriminating likenesses and differences of geometric 

shapes. 

The children assigned to the Experimental Group 

played for 15 minutes each day in a classroom specially 

equipped for the study. The visual discrimination play 

training program lasted four weeks, from April to May of the 

same year. The children in the visual discrimination play 

training program left their regular day care schedule each 

day at 10:12. Three minutes were needed for the children to 

walk from their regular classroom to the visual discrimina

tion play training program. The time set for the visual 

discrimination play training program was from 10:15 to 10:30 

each morning. The 15 minutes for the visual discrimination 

play training program were precise for the entire four weeks. 

Twenty-two different pieces of play material were 

provided for the four-week visual discrimination play train

ing program. No effort was made to have each child play 

with every piece of play material. However, each child had 
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the freedom to choose what he wanted to play with and to 

change to another piece of play material whenever he so 

desired. The children were encouraged to talk about what 

they played with each day. They were also encouraged to use 

the play material in many different ways. 

The Control Group did not participate in the visual 

discrimination play training program. 

Selection of the Play Training Materials 

The purposes of the visual discrimination play 

training program were to provide experiences in (1) noting 

details, (2) observing, (3) discriminating likenesses and 

differences of geometric shapes, (4) sorting, (5) matching, 

and (6) manipulating. The purposes of the visual discrimina

tion play training program provided the guidelines for the 

selection of the visual discrimination play training 

materials. 

Twenty-two different pieces of play material were 

used by the Experimental Group in the visual discrimination 

play training program. 

A complete list and description of the play materials 

selected for the visual discrimination play training program 

may be seen in Appendix B. 

Analyses of the Data 

The major purpose of this study was to ascertain the 

effects of a visual discrimination play training program 
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upon the visual discrimination performance of economically 

deprived preschool children to discriminate likenesses and 

differences of geometric shapes. 

In order to organize the study, the following 

hypotheses were tested at the .05 level of significance: 

Hypothesis 1: The Experimental Group will not gain 

significantly more in mean difference than the Control 

Group in visual discrimination performance of geometric 

shapes. 

Hypothesis 2: There are no significant relation

ships between visual discrimination performance of 

geometric shapes and (1) chronological age, (2) mental 

age, (3) the amount of day care attendance, and (4) sex. 

Hypothesis 1 was tested at the .05 level of signifi

cance of difference between means of the Experimental and 

Control Groups to discriminate likenesses and differences of 

geometric shapes, as measured by the Visual Discrimination 

Instrument. 

The data for Bfypothesis 1 were also grouped by the 

children's (1) chronological age, (2) mental age, (3) amount 

of day care attendance, and (4) sex. The grouped data in 

this instance served two purposes. The first purpose was to 

evaluate the effects of the visual discrimination play 

training program. The second purpose was to evaluate the 

mean differences in visual discrimination performance of 

geometric shapes when compared by levels of (1) chronological 
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age, (2) mental age, (3) the amount of day care attendance, 

and (4) when compared by sex. 

The t-test of significance of difference was utilized 

to test Hypothesis 1. The mean differences in visual dis

crimination performance of geometric shapes by the Experi

mental and Control Groups, as measured by the Visual Dis

crimination Instrument, were tested at the .05 level of 

statistical significance. The t-values for Hypothesis 1 

were taken from Ferguson (1969) with the appropriate degrees 

of freedom. 

Hypothesis 2 stated there would be no significant 

relationships between visual discrimination performance of 

geometric shapes and (1) chronological age, (2) mental age, 

(3) amount of day care attendance, and (4) sex. 

The Pearson product-moment coefficient of correla

tions was employed to test Hypothesis 2 to determine the 

relationships between visual discrimination performance of 

geometric shapes and (1) chronological age, (2) mental age, 

and (3) the amount of day care attendance. A significance 

level of .05 was tested. In order to analyze the relation

ships between visual discrimination performance of geometric 

shapes and levels of (1) chronological age, (2) mental age, 

(3) the amount of day care attendance, and (4) when grouped 

by sex. The data were grouped by levels according to the 

above-cited variables. 
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Since the variable visual discrimination performance 

of geometric shapes was continuous and measured on an 

interval scale and the variable sex was a genuine dichotomy, 

the point biserial r coefficient of correlations was used to 

determine the relationship between visual discrimination 

performance of geometric shapes and 4/sex) of Hypothesis 2. 

A significance level of .05 was tested. 

The correlation values of Hypothesis 2 were taken 

from Ferguson (1969) with the appropriate degrees of freedom. 

Computations for the Pearson product-moment coeffi

cient of correlations and the t-tests of significance of 

differences were computed by the Monroe 1766 Computer. The 

point biserial r coefficient of correlations were hand 

computed. 

Summary of Research Procedures 

In September 1969, the director of Operation Inde

pendence Child Development Center located in Las Vegas, 

Nevada, granted permission to conduct the study. The study 

began in February 19 71. 

Fifty-seven economically deprived preschool children 

were randomly selected to participate in the study. There 

were 27 boys and 30 girls who ranged in chronological age 

from 36 to 69 months. All of the children were identified 

by the Federal Government as economically deprived. 
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The 57 economically deprived preschool children were 

randomly assigned to one of two groups, one Experimental and 

one Control. The Experimental Group was assigned 29 chil

dren and the Control Group was assigned 28 children. 

Seven children from the Experimental Group and four 

children from the Control Group were eliminated from the 

data analyses, since they had moved from the area before 

the posttest could be administered, leaving 22 children in 

the Experimental Group and 24 children in the Control Group. 

The final total sample for all data analyses was, therefore, 

46 children. 

Two hypotheses concerning the effects of a visual 

discrimination play training program upon the performance to 

discriminate likenesses and differences of geometric shapes 

by economically deprived preschool children were proposed 

and tested at the .05 level of significance. These hypoth

eses were: (1) the Experimental Group will not gain signifi

cantly more in mean difference than the Control Group in 

visual discrimination performance of geometric shapes and 

(2) there are no significant relationships between visual 

discrimination performance of geometric shapes and (a) 

chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) sex. 

The specific questions asked were: (1) Will the 

effects of the visual discrimination play training program 

reveal significant mean differences in visual discrimination 
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performance of geometric shapes when compared by levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when compared by sex? (2) Are there 

significant relationships between visual discrimination 

performance of geometric shapes and different levels of (a) 

chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when grouped by sex? 

The Visual Discrimination Instrument was used as a 

pre- and posttest to measure visual discrimination per

formance of geometric shapes. The Goodenough-Draw-A-Man 

Test was used to obtain each child's mental age. The Visual 

Discrimination Instrument was given to both the Experimental 

and Control Groups just before the visual discrimination 

play training program began and again just after the visual 

discrimination play training program ended. 

A t-test of significance of difference was used to 

determine whether there were significant mean differences 

between the Experimental and Control Groups in visual dis

crimination performance of geometric shapes. A significance 

level of .05 was tested. 

The Pearson product-moment coefficient of correla

tions was utilized to test the relationships between visual 

discrimination performance of geometric shapes and (1) 

chronological age, (2) mental age, and (3) the amount of day 

care attendance. A significance level of .05 was tested. 
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The point biserial r coefficient of correlations was 

used to test the relationship between visual discrimination 

performance of geometric shapes and (4) sex. A significance 

level of .05 was tested. 



CHAPTER IV 

RESULTS OF THE STUDY 

The general purpose of this study was to ascertain 

the effects of a visual discrimination play training pro

gram, upon the performance to discriminate likenesses and 

differences of geometric shapes. 

To provide direction and order to the study, the 

following hypotheses were tested at the .05 level of 

statistical significance: 

Hypothesis 1: The Experimental Group will not gain 

significantly more in mean difference than the Control 

Group in visual discrimination performance of geometric 

shapes. 

Hypothesis 2: There are no significant relationships 

between visual discrimination performance of geometric 

shapes and (1) chronological age, (2) mental age, (3) 

the amount of day care attendance, and (4) sex. 

The specific questions asked were: (1) Will the 

effects of the visual discrimination play training program 

reveal significant mean differences in visual discrimination 

performance of geometric shapes when compared by levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when compared by sex? (2) Are there 

47 
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significant relationships between visual discrimination 

performance of geometric shapes and different levels of (a) 

chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when grouped by sex? 

Results of the t-Test of Significance 
of Difference 

The t-test of significance of difference was used to 

determine whether there were significant mean differences 

between the Experimental and Control Groups in visual dis

crimination performance of geometric shapes. 

In order to compare the mean differences between 

the Experimental and Control Groups in visual discrimination 

performance of geometric shapes, the performance for each 

group, Experimental and Control, was tested. The .05 level 

of significance was used. In order to evaluate the mean 

differences in visual discrimination performance of geometric 

shapes when compared by levels of (1) chronological age, 

(2) mental age, (3) the amount of day care attendance, and 

(4) when compared by sex, the data were grouped by the above-

cited variables. 

The results of the t-test of significance of differ

ence between means of the Experimental and Control Groups in 

visual discrimination performance of geometric shapes are 

presented in two parts: pretest results and posttest results. 
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Pretest Results 

The pretest results revealed mean differences 

between the Experimental and Control Groups in visual dis

crimination performance of geometric shapes as measured by 

the Visual Discrimination Instrument at the outset of the 

study (Table 1). 

Table 1. t-Test of Significance of Difference in Pretest 
Visual Discrimination Performance by the Experi
mental and Control Groups (N = 46) 

Test Group df Means SD t P 

Pretest 
Experimental 

44 
4.82 1.76 

. 33 >.05 (N.S.) Pretest 
Control 

44 
4.67 1.37 

. 33 >.05 (N.S.) 

The means in Table 2, compared by chronological age 

at three levels, ranged from 3.25 to 5.42. The highest mean 

in visual discrimination performance of geometric shapes was 

5.42, found in the Control Group, by children who were from 

49 to 58 months of chronological age. The Control Group 

means in visual discrimination performance of geometric 

shapes tended to be slightly higher than the means by the 

Experimental Group in visual discrimination performance of 

geometric shapes. This slight difference in means may have 

been influenced by the size of the Control Group which had 

two more than the Experimental Group. No significant 

differences between means for the Experimental and Control 
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Table 2. t-Tests of Significance of Difference in Pretest 
Visual Discrimination Performance by Chronological 
Age at Three Levels (N = 46) 

CA in 
Months Group df Means SD t P 

59 to 69 
Experimental 

10 
4.80 2.93 

1.37 >. 05 (N. s .  ) 59 to 69 
Control 10 

3.71 1.11 
1.37 >. 05 (N. s .  ) 

49 to 58 
Experimental 

23 
5.30 1.49 

.08 >. 05 (N. s .  ) 49 to 58 Control 23 
5.42 1.31 

.08 >. 05 (N. s .  ) 

36 to 48 
Experimental 7  3.27 .96 

1.19 >. 05 (N. s .  ) 36 to 48 
Control 

7  
4.20 .84 

1.19 >. 05 (N. s .  ) 

Groups in visual discrimination of geometric shapes were 

disclosed when compared by three levels of chronological age 

at the outset of the study. 

Table 3 shows the differences between the means for 

the Experimental and Control Groups in visual discrimination 

performance of geometric shapes when compared by mental age 

at two levels. The means ranged from 4.36 to 4.92. The 

Experimental Group revealed the highest mean for the 

children who were from 59 to 69 months of mental age. The 

Control Group revealed the highest mean for the children who 

were from 48 to 58 months of mental age. No significant 

differences between means for the Experimental and Control 

Groups in visual discrimination of geometric shapes were 

observed when compared by two levels of mental age at the 

outset of the study. 
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Table 3. t-Tests of Significance of Difference in Pretest 
Visual Discrimination Performance by Mental Age at 
Two Levels (N = 46) 

MA in 
Months Group df Means SD 

59 69 Controiental 21 ttff HI -82 >-0S <N-S") 

« to 58 ^erimeHta1 n 4 70 2 00 >-05 (N.S., 

Table 4 shows the differences between means for the 

Experimental and Control Groups in visual discrimination 

performance of geometric shapes when compared by the amount 

of day care attendance at three levels. The means ranged 

from 4.08 to 5.50. The Experimental Group revealed the 

highest means at 5 to 8 months and 14 to 24 months of day 

care attendance. The highest t-value (1.67) was found at 

the 9 to 13 months of day care attendance. Although the 

means revealed in this table were slightly high, they did 

not yield t-values that were significant at the .05 level 

of significance. 

Table 5 shows the differences between the means for 

the Experimental and Control Groups in visual discrimination 

performance of geometric shapes when compared by sex. The 

means ranged from 4.25 to 5.09. The Control Group revealed 

the highest mean (5.09) for the females in visual 
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Table 4. t-Tests of Significance of Difference in Pretest 
Visual Discrimination Performance by Amount of Day 
Care Attendance at Three Levels (N = 46) 

Day Care 
in Months Group df Means SD t P 

14 to 24 

9 to 13 

5 to 8 

Experimental 
9 

5. 50 1. 52 
Control 

9 
4. 40 • 55 

Experimental 
11 

4. 28 1. 80 
Control 11 

4. 67 • 82 

Experimental 
20 

4. 78 1. 92 
Control 

20 
4. 08 1. 19 

.32 >.05 (N.S.) 

1.67 >.05 (N.S.) 

Table 5. t-Tests of Significance of Difference in Pretest 
Visual Discrimination Performance by Sex (N = 46) 

Sex Group df Means SD 

Male 

Female 

Experimental 4,89 ( , 
Control 4.25 1.48 

Experimental 4.77 1.69 
Control 5.09 1.14 

.54 >.05 (N.S.) 
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discrimination performance of geometric shapes. No signifi

cant differences between means,for the Experimental and 

Control Groups in visual discrimination performance of 

geometric shapes were revealed when compared by sex at the 

outset of the study. 

Table 6 shows the percentage breakdown of the 

children in the Experimental and Control Groups who visually 

recognized each geometric shape at the outset of the study. 

It is interesting to note that 50 per cent of the Experi

mental and Control Groups visually recognized the. rectangle, 

and 36 per cent of the Experimental and Control Groups 

visually recognized the diamond. 

Table 6. Pretest Percentage of Accuracy in Visual Dis
crimination of Geometric Shapes 

Experimental Control 
Geometric Shape Group % Group % 

Rectangle 50 50 
Upright Triangle 64 54 
Square 59 91 
Inverted Triangle 32 37 
Circle 95 87 
L-Shaped Polygon 54 46 
Cross 95 87 
Diamond 36 36 
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The pretest results of the t-test of significance 

of difference revealed no significant mean differences 

between the Experimental and Control Groups in visual dis

crimination performance of geometric shapes (Table 1). 

Posttest Results 

The posttest results revealed mean differences 

between the Experimental and Control Groups in visual dis

crimination performance of geometric shapes, as measured by 

the Visual Discrimination Instrument at the end of the 

visual discrimination play training program. 

Hypothesis 1 stated the Experimental Group would not 

gain significantly more in mean difference than the Control 

Group in visual discrimination performance of geometric 

shapes. 

Table 7 shows the pretest and posttest mean differ

ences in visual discrimination performance of geometric 

shapes for the Experimental and Control Groups. As may be 

observed from Table 7, the Experimental Group gained signifi

cantly more in mean difference than the Control Group in 

visual discrimination performance of geometric shapes. 

The posttest difference between means for the 

Experimental and Control Group revealed a t-value of 7.80, 

which is significant beyond the .01 level. The Experimental 

Group gained significantly more in mean difference in visual 

discrimination performance of geometric shapes. In view of 
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Table 7. t-Tests of Significance of Difference in Visual 
Discrimination Performance by the Experimental and 
Control Groups (N = 46) 

Test Group df Means SD 

44 Hf-Bf >-°s ,n-s-' 

Posttest gxperi.enta1 44 6.81 1.08 <>Q1. 

•Significant beyond .01 level. 

this finding, Hypothesis 1 was rejected. Hypothesis 1 

stated the Experimental Group would not gain significantly 

more in mean difference than the Control Group in visual 

discrimination performance of geometric shapes. 

The significant mean difference in visual discrimina

tion performance of geometric shapes in favor of the Experi

mental Group was interpreted as being due to the effects of 

the visual discrimination play training program upon the 

performance to discriminate likenesses and differences of 

geometric shapes. 

Table 7 also disclosed a mean decrease in visual 

discrimination performance of geometric shapes for the 

Control Group from pretest to posttest. This was probably 

due to the anxiety and tension both groups experienced when 

their regular adult supervisor left the area. The children 

experienced a day to day change in adult supervision. 
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In order to evaluate the mean differences between 

the Experimental and Control Groups in visual discrimination 

performance of geometric shapes when compared by levels of 

(1) chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) when compared by sex, the data were 

grouped by the above-cited variables. The results are 

presented in the tables that follow. 

The means in Table 8, compared by chronological age 

at three levels, ranged from 4.25 to 7.40. The Experimental 

Group, of 59 to 69 months of chronological age, revealed the 

highest mean (7.40) in visual discrimination performance of 

geometric shapes. As may be observed, all of the t-values 

for the chronological age levels disclosed significant mean 

differences between the Experimental and Control Groups 

beyond the .01 level in visual discrimination performance of 

geometric shapes. 

Table 9 shows the differences between the means for 

the Experimental and Control Groups in visual discrimination 

performance of geometric shapes when compared by two levels 

of mental age. The means ranged from 4.08 to 7.00. The 

Experimental Group revealed the highest mean of 7.00 for 

children 59 to 69 months of mental age. 

Table 10 shows the mean differences for the Experi

mental and Control Groups in visual discrimination perform

ance of geometric shapes when compared by the amount of day 
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Table 8. t-Tests of Significance of Difference in Posttest 
Visual Discrimination Performance by Chronological 
Age at Three Levels (N = 46) 

CA in 
Months Group df Means SD t P 

59 to 69 
Experimental 

10 
7.40 .55 

4.47 <. 01* 59 to 69 
Control 

10 
4.43 1.40 4.47 <. 01* 

49 to 58 
Experimental 

23 
6.77 1.01 

6.67 <. 01* 49 to 58 
Control 23 4.25 .87 

6.67 <. 01* 

36 to 48 
Experimental 

7 
7.00 1.41 

7.00 <. 01* 36 to 48 
Control 

7 
4.40 1.14 

7.00 <. 01* 

•Significant beyond .01 level. 

Table 9. t-Tests of Significance of Difference in Posttest 
Visual Discrimination Performance by Mental Age at 
Two Levels (N = 46) 

MA in 
Months Group df Means SD t P 

59 to 69 
Experimental 

21 
7.00 .74 

4. 72 <.01* 59 to 69 
Control 

21 
4.63 1.20 

4. 72 <.01* 

48 to 58 
Experimental 

21 
6.60 1.35 

5.46 <.01* 48 to 58 
Control 21 4.08 .86 

5.46 <.01* 

•Significant beyond .01 level. 



58 

Table 10. t-Tests of Significance of Difference in Posttest 
Visual Discrimination Performance by Amount of 
Day Care Attendance at Three Levels (N = 46) 

Day Care 
in Months Group df Means SD t P 

14 to 24 
Experimental 

9 
7.50 .84 7.08 <. 01* 14 to 24 Control 9 
4.40 .55 

7.08 <. 01* 

9 to 13 
Experimental 

11 
6.14 .90 3.07 <. 01* 9 to 13 Control 11 
4.67 .82 

3.07 <. 01* 

5 to 8 
Experimental 

20 
6.89 1.05 

5.71 <. 01* 5 to 8 
Control 

20 
4.08 1.19 

5.71 <. 01* 

•Significant beyond .01 level. 

care attendance at three levels. The means ranged from 4.08 

to 7.50. 

Table 11 shows the mean differences for the Experi

mental and Control Groups in visual discrimination perform

ance of geometric shapes when compared by sex. The means 

ranged from 4.08 to 7.33. The males from the Experimental 

Group revealed the highest mean (7.33) in visual discrimina

tion performance of geometric shapes. This mean difference 

was reasoned to be influenced by the block building and the 

toy building activities which the Experimental Group males 

frequently engaged during the visual discrimination play 

training program. 

The block and toy building activities by the Experi

mental Group males were spontaneous. These block and toy 
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Table 11. t-Tests of Significance of Difference in Posttest 
Visual Discrimination Performance by Sex (N = 46) 

Sex Group df Means SD 

M*16 Control6^31 19 1:11 l . l l  8"31 <-01* 

Ern t a l  2 3  l : i t  i : i l  <•<*• 

•Significant beyond .01 level. 

building activities involved the use of 196 pieces of varied 

shapes, such as squares, rectangles, triangles, circles, 

curves, and arches. 

The blockcraft blocks (described in Appendix B) were 

used to make accessory toys, sich as cars, trucks, trains, 

and buses, to run over the roads and bridges built with the 

floor blocks (described in Appendix B). 

The observed means for the Control Group in visual 

discrimination performance of geometric shapes were slightly 

above 4.00 throughout the study. The pretest (Table 5) 

revealed the highest mean of 5.09 for the Control Group in 

visual discrimination performance of geometric shapes. 

Table 12 shows the percentage breakdown of the 

children from the Experimental and Control Groups who 

visually recognized each geometric shape at the outset and 

the close of the study. The Control Group disclosed an 
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Table 12. Pretest and Posttest Percentages of Accuracy in 
Visual Discrimination of Geometric Shapes (N = 
46) 

Geometric Experimental Control 
Test Shape Group % Group % 

Pretest Rectangle 50 50 
Upright Triangle 64 54 
Square 59 91 
Inverted Triangle 32 37 
Circle 95 87 
L-Shaped Polygon 54 46 
Cross 95 87 
Diamond 36 36 

Posttest Rectangle 82 29 
Upright Triangle 68 17 
Square 100 62 
Inverted Triangle 91 71 
Circle 100 92 
L-Shaped Polygon 64 46 
Cross 100 79 
Diamond 77 29 

increase in the percentage of students who recognized the 

circle. The pre- and posttest percentage recognitions of 

the L-shaped polygon remained the same for the Control 

Group. The percentage of students who recognized the 

rectangle, upright triangle, square, inverted triangle, 

cross, and diamond decreased for the Control Group. This 

finding appears to be related to the lack of experiences 

with a variety of play materials and objects of different 

shapes, colors, and textures. 
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Table 12 shows that the percentages for recognition 

of each geometric shape increased for the Experimental 

Group. This finding was interpreted as being due to the 

effects of the visual discrimination play training program 

upon the performance to discriminate likenesses and differ

ences of geometric shapes. 

Hypothesis 1 stated the Experimental Group would not 

gain significantly more in mean difference than the Control 

Group in visual discrimination performance of geometric 

shapes. 

The t-test of significance of difference revealed a 

significant mean difference in visual discrimination per

formance of geometric shapes, in favor of the Experimental 

Group, beyond the .01 level of significance (Table 7). In 

view of this finding, Hypothesis 1 was rejected. 

Significant levels of mean gain were also revealed 

when the data were tested to evaluate the mean differences 

in visual discrimination performance of geometric shapes 

when compared by levels of (1) chronological age, (2) mental 

age, (3) the amount of day care attendance, and (4) when 

compared by sex (Tables 8, 9, 10, and 11). These results 

answered the question: Will the effects of the visual 

discrimination play training program reveal significant mean 

differences in visual discrimination performance of geometric 

shapes when compared by levels of (1) chronological age, (2) 
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mental age, (3) the amount of day care attendance, and (4) 

when compared by sex? 

Pearson Product-Moment and Point Biserial r 
Coefficients of Correlations Results 

The Pearson product-moment and the point biserial r 

coefficients of correlations were used to determine whether 

there were significant relationships between visual dis

crimination performance of geometric shapes and (1) 

chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) sex. In order to determine the 

relationships between visual discrimination performance of 

geometric shapes and the variables cited above, the data 

were grouped by the children's (1) chronological age, (2) 

mental age, (3) amount of day care attendance, and (4) sex. 

In order to analyze the relationships between visual dis

crimination performance of geometric shapes and different 

levels of (1) chronological age, (2) mental age, (3) the 

amount of day care attendance, and (4) when grouped by sex, 

the data were grouped by levels according to the above-

cited variables. 

The Pearson product-moment and the point biserial r 

coefficients of correlations results are presented in two 

parts: pretest results and posttest results. 
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Pretest Results 

The pretest results revealed the correlations 

between visual discrimination performance of geometric 

shapes as measured by the Visual Discrimination Instrument 

and (1) chronological age, (2) mental age, (3) amount of day 

care attendance, and (4) sex at the outset of the study. 

Table 13 shows the pretest correlations between 

visual discrimination performance of geometric shapes and 

(1) chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) sex. The correlations ranged from 

-.14 to .27. The only significant correlation was between 

visual discrimination of geometric shapes and mental age, 

which showed a negative correlation of -.70 for the Experi

mental Group. No significant correlations were revealed 

between visual discrimination performance of geometric 

shapes and (1) chronological age, (2) the amount of day care 

attendance, and (3) sex. 

Table 14 shows the correlations between visual 

discrimination performance of geometric shapes and 

chronological age at three levels. The correlations ranged 

from -.79 to .56. Two significant correlations were found 

between visual discrimination performance of geometric 

shapes and the chronological age of 49 to 58 months. These 

two correlations were significant for the Experimental and 

Control Groups. As may be observed, these two correlations 
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Table 13. Pretest Coefficient of Correlations Between 
Visual Discrimination Performance, Chronological 
Age, Mental Age, Amount of Day Care Attendance, 
and Sex (N = 46) 

Variable Group N df r p Result 

CA Experimental 22 20 .22 >.05 N.S. 
CA 

Control 24 22 -.14 >.05 N.S. 

MA 
Experimental 22 20 -.70 <.05 s .  

MA 
Control 24 22 .27 >.05 N.S. 

Day Care Experimental 22 20 .20 >.05 N.S. 
Attendance Control 24 22 

00 o
 •
 

1 >.05 N.S. 

Sex Experimental 9  7 

o
 

o
 • >.05 N.S. 

Male Control 12 10 

o
 

o
 • >.05 N.S. 

Sex Experimental 13 11 

o
 

o
 • >.05 N.S. 

Female Control 12 10 

o
 

o
 •
 >.05 N.S. 

Table 14. Pretest Coefficient of Correlations Between 
Visual Discrimination Performance and Chrono
logical Age at Three Levels (N = 46) 

Age in 
Months Group N df r P Result 

59 to 69 
Experimental 5 3 -.75 >.05 N.S. 

59 to 69 
Control 7 5 .17 >.05 N.S. 

49 to 58 
Experimental 13 11 .59 <.05 s .  

49 to 58 
Control 12 10 .56 <.05 s .  

36 to 48 
Experimental 4 2 -.79 >.05 N. S. 

5 3 -.65 >.05 N.S. Control 
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may have been influenced by the size of the Experimental and 

Control Groups at this particular chronological age level. 

In Table 15, the correlations are grouped by mental 

age at two levels. The correlations ranged from -.14 to 

.60. One significant correlation, .60, was found between 

visual discrimination performance of geometric shapes and 

mental age. This correlation was found, for the mental age 

of 59 to 69 months, in the Control Group. 

Table 15. Pretest Coefficient of Correlations Between 
Visual Discrimination Performance and Mental Age 
at Two Levels (N = 46) 

Age in 
Months Group N df r P Result 

59 to 69 
Experimental 12 10 -.14 >.05 N.S. 

59 to 69 
Control 11 9 .60 <.05 s. 

48 to 58 
Experimental 10 8 -.14 >.05 N.S. 

48 to 58 
Control 13 11 .17 >.05 N.S. 

Table 16 shows the correlations between visual 

discrimination performance of geometric shapes and the 

amount of day care attendance at three levels. The correla

tions ranged from -.10 to .49. For this particular table 

none of the correlations were significant. 

Table 17 shows the point biserial r correlations 

between visual discrimination performance of geometric 

shapes and sex. As may be observed from this table, the 
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Table 16. Pretest Coefficient of Correlations Between 
Visual Discrimination Performance and Amount of 
Day Care Attendance at Three Levels (N =46) 

Day Care 
in Months Group N df r P Result 

14 to 24 
Experimental 6 4 .49 >.05 N.S. 

14 to 24 
Control 5 3 -.40 >.05 N.S. 

9 to 13 
Experimental 7 5 .37 >.05 N.S. 

9 to 13 
Control 6 4 -.10 >.05 N.S. 

5 to 8 
Experimental 9 7 -.43 >.05 N.S. 

5 to 8 
Control 13 11 .39 >.05 N.S. 

Table 17. Pretest Point Biserial r Correlations Between 
Visual Discrimination Performance and Sex (N = 
46) 

Sex Group N df Result 

Male 
Experimental 
Control 12 10 

.00 

.00  
>.05 
>.05 

N.S, 
N.S. 

Female 
Experimental 13 11 .00 >.05 N. S. 
Control 12 10 .00 >.05 N.S. 
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correlation between visual discrimination performance of 

geometric shapes and sex was .00. 

The pretest results of the Pearson product-moment 

coefficient of correlations revealed two significant correla

tions between visual discrimination performance of geometric 

shapes and the chronological age level of 49 to 58 months 

(Table 14). One correlation was for the Experimental Group 

and one correlation was for the Control Group, at the above-

cited chronological age level. The Control Group revealed 

one significant correlation between visual discrimination 

performance of geometric shapes and the mental age level of 

59 to 69 months (Table 15). No significant point biserial r 

coefficient of correlations were disclosed in Table 17. 

Posttest Results 

The posttest results revealed the correlations 

between visual discrimination performance of geometric 

shapes and (1) chronological age, (2) mental age, (3) the 

amount of day care attendance, and (4) sex at the end of the 

visual discrimination play training program. 

The Pearson product-moment and the point biserial r 

coefficients of correlations were used to determine whether 

there were significant relationships between visual dis

crimination performance of geometric shapes and (1) chrono

logical age, (2) mental age, (3) the amount of day care 

attendance, and (4) sex. 
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Hypothesis 2 stated there would be no significant 

relationships between visual discrimination performance of 

geometric shapes and (1) chronological age, (2) mental age, 

(3) the amount of day care attendance, and (4) sex. 

Table 18 shows the posttest correlations between 

visual discrimination performance of geometric shapes and 

(1) chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) sex. The correlations ranged 

from .39 to .00. No significant correlations were revealed 

between visual discrimination performance of geometric 

shapes and the above-cited variables. In view of these 

findings, Hypothesis 2 was accepted. These results sug

gested that the development of visual discrimination per

formance of geometric shapes was probably more related to 

tactile and visual experiences with geometric shapes than to 

(1) chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) sex. 

However, it is interesting to note that the Experi

mental and Control Groups revealed all positive correlations 

and there were increased correlations for both groups, but 

not significant enough to reach the .05 level of signifi

cance. 

The Experimental Group pretest correlations (Table 

13) between visual discrimination performance of geometric 

shapes and mental age changed from a significant negative 

correlation (-.70) to a positive correlation, .39 (Table 18). 
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Table 18. Posttest Coefficient of Correlations Between 
Visual Discrimination Performance, Chronological 
Age, Mental Age, Amount of Day Care Attendance, 
and Sex (N = 46) 

Variable Group N df r P Result 

CA Experimental 22 20 .39 >.05 N.S. 
CA 

Control 24 22 .04 >.05 N.S. 

MA 
Experimental 22 20 .39 >.05 N.S. 

MA 
Control 24 22 .27 >.05 N.S. 

Day Care Experimental 22 20 .32 >.05 N.S. 
Attendance Control 24 22 .17 >.05 N.S. 

Sex Experimental 9 7 .00 >.05 N.S. 
Male Control 12 10 .00 >.05 N.S. 

Sex Experimental 13 11 .00 >.05 N.S. 
Female Control 12 10 .00 >.05 N.S. 

These changes in correlations for the Experimental Group may 

be due to the effects of the visual discrimination play 

training program upon the performance to discriminate like

nesses and differences of geometric shapes. 

The correlation changes for the Control Group may be 

explained by the fact that these children received some help 

in visual discrimination performance through their regular 

classroom activities or this change could be the result of 

the practice effect due to taking the pretest. 

Table 19 shows the correlations between visual dis

crimination performance of geometric shapes and chrono

logical age at three levels. The correlations ranged from 
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Table 19. Posttest Coefficient of Correlations Between 
Visual Discrimination Performance and Chrono
logical Age at Three Levels (N = 46) 

Age in 
Months Group N df r P Result 

59 to 69 
Experimental 5 3 .94 <.05 s. 

59 to 69 
Control 5 3 -.75 >.05 N.S. 

49 to 58 
Experimental 13 11 .03 >.05 N.S. 

49 to 58 
Control 12 10 .44 >.05 N.S. 

36 to 48 
Experimental 4 2 .72 >.05 N.S. 

36 to 48 
Control 7 5 -.65 >.05 N.S. 

-.65 to .94. The only significant correlation (.94) was 

found at 59 to 69 months of chronological age for the Experi 

mental Group. This significant correlation may be due to 

the effects of the visual discrimination play training pro

gram or to maturation. As may be observed, the Experimental 

and Control Groups at the chronological age level of 49 to 

58 months revealed no significant correlations between 

visual discrimination performance of geometric shapes and 

chronological age at this level. The pretest correlations 

(Table 14) for this particular chronological age level for 

both the Experimental and Control Groups were significant 

at the .05 level. Again, this change in correlations from 

significant to not significant may be explained by increased 

anxiety the children in both the Experimental and Control 

Groups experienced when their regular adult supervisor left 
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the area and the children experienced a day by day change of 

adult supervisors. 

Table 20 shows the correlations between visual dis

crimination performance of geometric shapes and mental age 

at two mental age levels. The correlations ranged from .09 

to .67. As may be observed from the pretest results (Table 

15), the children of 59 to 69 months of mental age from the 

Control Group revealed the only significant correlation 

between visual discrimination performance of geometric 

shapes and mental age. This particular group revealed the 

only significant correlation for Table 20. 

Table 20. Posttest Coefficient of Correlations Between 
Visual Discrimination Performance and Mental Age 
at Two Levels (N = 46) 

Age in 
Months Group N df r P Result 

59 to 69 

48 to 58 

Experimental 1 2  1 0  . 3 1  > . 0 5  N.S. 
Control 1 1  9  . 6 7  < . 0 5  s .  

Experimental 1 0  8 . 2 6  > . 0 5  N.S. 
Control 1 3  1 1  . 0 9  > . 0 5  N.S. 

Since the above-cited group was older and their 

correlations were consistent, this may be explained by what 

Piaget and Inhelder observed about young children and their 

discrimination of geometric shapes. Piaget and Inhelder 
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(1956) observed that what is noticed must depend upon the 

maturity of the whole discrimination apparatus including 

attention and memory factors, previous discriminations, and 

mental images available to the young child. The research 

by Corah may also help to explain the consistency in correla

tions for the children from 59 to 69 months of mental age 

from the Control Group. Corah (1966) found that when chil

dren are asked to match geometric shapes which are comparable 

in either color or form, children between 3 and 6 show color 

dominance while older children are form dominant. 

Table 21 shows the correlations between visual dis

crimination performance of geometric shapes and the amount 

of day care attendance at three levels. The correlations 

ranged from -.39 to .79. No significant correlations were 

revealed in this table. 

Table 21. Posttest Coefficient of Correlations Between 
Visual Discrimination Performance and Amount of 
Day Care Attendance at Three Levels (N = 46) 

Day Care 
in Months Group N df r P Result 

14 to 24 
Experimental 6 4 .27 >.05 N.S. 

14 to 24 
Control 5 3 .63 >.05 N.S. 

9 to 13 
Experimental 7 5 -.09 >.05 N.S. 

9 to 13 
Control 6 4 .79 >.05 N.S. 

5 to 8 
Experimental 9 7 -.39 >.05 N.S. 

5 to 8 
Control 13 11 .04 >.05 N.S. 



73 

Table 22 shows the point biserial r correlations 

between visual discrimination performance of geometric 

shapes and sex. The correlations ranged from .00 to .04. 

None of the correlations in this table were significant. 

However, the males and females from the Experimental Group 

revealed a .04 correlation between sex and visual dis

crimination performance of geometric shapes. The pretest 

correlations (Table 17) were .00. This particular change 

may have been due to the effects of the visual discrimina

tion play training program upon the performance to dis

criminate likenesses and differences of geometric shapes. 

Table 22. Posttest Point Biserial r Correlations Between 
Visual Discrimination Performance and Sex 
(N = 46) 

Sex Group N df r P Result 

Male 
Experimental 9 7 .04 >.05 N.S. 

Male 
Control 12 10 • o

 
o
 

>.05 N.S. 

Female 
Experimental 13 11 

o
 • >.05 N.S. 

Female 
Control 12 10 .00 >.05 N.S. 

Hypothesis 2 stated there would be no significant 

relationships between visual discrimination performance of 

geometric shapes and (1) chronological age, (2) mental age, 

(3) the amount of day care attendance, and (4) sex. 
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The posttest results (Table 18) of the Pearson 

product-moment and point biserial r coefficients of correla

tions revealed no significant correlations between visual 

discrimination performance of geometric shapes and (1) 

chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) sex. In view of these findings, 

Hypothesis 2 was accepted. 

Two significant correlations were found between 

visual discrimination performance of geometric shapes and 

different levels of chronological and mental age (Tables 19 

and 20). These results answered the question: Are there 

significant relationships between visual discrimination 

performance of geometric shapes and different levels of (1) 

chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) when grouped by sex? 

Summary of the Results of the Study 

Two hypotheses concerning the effects of a visual 

discrimination play training program upon the performance to 

discriminate likenesses and differences of geometric shapes, 

by economically deprived preschool children, were proposed 

and tested at the .05 level of significance. These hypoth

eses were: (1) the Experimental Group will not gain signifi

cantly more in mean difference than the Control Group in 

visual discrimination performance of geometric shapes and 

(2) there are no significant relationships between visual 
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discrimination performance of geometric shapes and (a) 

chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) sex. 

Two specific questions were asked: (1) Will the 

effects of the visual discrimination play training program 

reveal significant mean differences in visual discrimination 

performance of geometric shapes when compared by levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when compared by sex? and (2) Are 

there significant relationships between visual discrimina

tion performance of geometric shapes and different levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when grouped by sex? 

The t-test of significance of difference (Table 7) 

revealed that the Experimental Group gained significantly 

more in mean difference than the Control Group in visual 

discrimination performance of geometric shapes. The gain 

in mean difference was significant beyond the .01 level of 

significance. 

In view of this finding, Hypothesis 1 was rejected. 

The significant gain in mean difference in favor of the 

Experimental Group in visual discrimination performance of 

geometric shapes was interpreted as being due to the effects 

of the visual discrimination play training program upon the 

performance to discriminate likenesses and differences of 

geometric shapes. 



76 

Significant levels of mean gain in favor of the 

Experimental Group were also revealed when the data were 

tested to evaluate the mean differences in visual discrimina

tion performance of geometric shapes when compared by levels 

of (1) chronological age, (2) mental age, (3) the amount of 

day care attendance, and (4) when compared by sex (Tables 8, 

9, 10, and 11). 

These results answered the question: Will the effects 

of the visual discrimination play training program reveal 

significant mean differences in visual discrimination per

formance of geometric shapes when compared by levels of (1) 

chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) when compared by sex? 

The Pearson product-moment and point biserial r 

coefficients of correlations (Table 18) revealed no signifi

cant relationships between visual discrimination performance 

of geometric shapes and (1) chronological age, (2) mental 

age, (3) the amount of day care attendance, and (4) sex. 

In view of these findings of the Pearson product-

moment and point biserial r coefficients of correlations, 

Hypothesis 2 was accepted. Hypothesis 2 stated there would 

be no significant relationships between visual discrimina

tion performance of geometric shapes and (1) chronological 

age, (2) mental age, (3) the amount of day care attendance, 

and (4) sex. 
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These findings suggested that the development of 

visual discrimination performance of geometric shapes by 

economically deprived preschool children was, probably, more 

related to tactile and visual experiences with geometric 

shapes than to (1) chronological age, (2) mental age, (3) 

the amount of day care attendance, and (4) sex. 

Two significant correlations were found between 

visual discrimination performance of geometric shapes and 

different levels of chronological and mental age: one sig

nificant correlation was revealed between visual discrimina

tion performance of geometric shapes and the chronological 

age level of 59 to 69 months for the Experimental Group 

(Table 19). The second significant correlation was revealed 

between visual discrimination performance of geometric 

shapes and the mental age level of 59 to 69 months for the 

Control Group (Table 20). These results served the purpose 

to answer the question: Are there significant relationships 

between visual discrimination performance of geometric 

shapes and different levels of (1) chronological age, (2) 

mental age, (3) the amount of day care attendance, and (4) 

when grouped by sex? 



CHAPTER V 

SUMMARY, CONCLUSIONS, IMPLICATIONS, AND 
RECOMMENDED FUTURE RESEARCH 

• The Problem 

The general purpose of this study was to ascertain 

the effects of a visual discrimination play training pro

gram upon the performance to discriminate likenesses and 

differences of geometric shapes by economically deprived 

preschool children. 

The hypotheses tested were: (1) the Experimental 

Group will not gain significantly more in mean difference 

than the Control Group in visual discrimination performance 

of geometric shapes and (2) there are no significant rela

tionships between visual discrimination performance of 

geometric shapes and (a) chronological age, (b) mental age, 

(c) the amount of day care attendance, and (d) sex. 

The specific questions asked were: (1) Will the 

effects of the visual discrimination play training program 

reveal significant mean differences in visual discrimination 

performance of geometric shapes when compared by levels of 

(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when compared by sex? and (2) Are 

there significant relationships between visual discrimina

tion performance of geometric shapes and different levels of 

78 
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(a) chronological age, (b) mental age, (c) the amount of day 

care attendance, and (d) when grouped by sex? 

Procedure 

In September 1969, the director of Operation Inde

pendence Child Development Center located in Las Vegas, 

Nevada, granted permission to conduct the study. The study 

began in February 1971. 

Fifty-seven economically deprived preschool children 

were randomly selected to participate in the study. There 

were 30 boys and 27 girls who ranged in chronological age 

from 36 to 69 months. 

The 57 economically deprived preschool children were 

randomly assigned to one of two groups, one Experimental 

Group and one Control Group. The Experimental Group was 

assigned 29 children. The Control Group was assigned 28 

children. 

Seven children from the Experimental Group and four 

children from the Control Group were eliminated from the 

data analyses, since they had moved from the area before the 

posttest could be administered, leaving 22 children in the 

Experimental Group and 24 children in the Control Group. 

The final total sample for all data analyses was, therefore, 

46 children. 

The Experimental Group participated in a visual 

discrimination play training program, which lasted for four 
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weeks. The Experimental Group played for 15 minutes each 

day in a classroom specially equipped for the study with 

22 different pieces of play training material. The Control 

Group did not participate in the visual discrimination play 

training program. 

Treatment of the Data 

A t-test of significance of difference was used to 

determine the mean difference between the Experimental and 

Control Groups in visual discrimination performance of 

geometric shapes. A significance level of .05 was tested. 

The Pearson product-moment coefficient of correla

tions was used to determine the relationships between visual 

discrimination performance and (1) chronological age, (2) 

mental age, and (3) the amount of day care attendance. A 

significance level of .05 was tested. 

The point biserial r coefficient of correlations was 

used to determine the relationship between visual discrimina

tion performance and (4) sex. A significance level of .05 

was tested. 

Results 

It was hypothesized that the Experimental Group 

would not gain significantly more in mean difference than 

the Control Group in visual discrimination performance of 

geometric shapes. This hypothesis was rejected. 
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A t-test of significance of difference revealed that 

the Experimental Group gained significantly more in mean 

difference than the Control Group in visual discrimination 

performance of geometric shapes. The gain in mean differ

ence for the Experimental Group was significant beyond the 

.01 level of significance. This finding was interpreted as 

being due to the effects of the visual discrimination play 

training program upon the performance to discriminate like

nesses and differences of geometric shapes. 

Significant mean gains were also revealed when the 

data were tested to evaluate the mean differences between 

the Experimental and Control Groups in visual discrimination 

performance of geometric shapes when compared by levels of 

(1) chronological age, (2) mental age, (3) the amount of day 

care attendance, and (4) when compared by sex (Tables 8, 9, 

10, and 11). 

It was also hypothesized that no significant rela

tionships would be exhibited between visual discrimination 

performance of geometric shapes and (1) chronological age, 

(2) mental age, (3) the amount of day care attendance, and 

(4) sex. This hypothesis was accepted. 

The Pearson product-moment and point biserial r 

coefficients of correlations disclosed no significant rela

tionships between visual discrimination performance and the 

above-cited variables. These findings suggested that the 

performance in visual discrimination performance of 



geometric shapes was, probably, more related to tactile and 

visual experiences with geometric shapes than to (1) chrono

logical age, (2) mental age, (3) the amount of day care 

attendance, and (4) sex. 

Two significant correlations were found between 

visual discrimination performance of geometric shapes and 

different levels of chronological and mental age (Tables 19 

and 20). One significant correlation was found between 

visual discrimination performance of geometric shapes and 

the chronological age level of 59 to 69 months for the 

Experimental Group (Table 19). The second significant 

correlation was revealed between visual discrimination per

formance of geometric shapes and the mental age level of 59 

to 69 months for the Control Group (Table 20). 

Conclusions and Implications 

The findings of this study prompted the following 

conclusions and implications: 

1. The mean difference in visual discrimination per

formance of geometric shapes was not significantly 

different between the Experimental and Control 

Groups at the outset of the study. 

Implication: Children from economically deprived 

environments, from which this sample was drawn, fre

quently enter school deficient in visual discrimination 

development. 
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2. The Experimental Group mean in visual discrimination 

performance of geometric shapes was significantly 

different after participation in the visual dis

crimination play training program. 

Implication: The visual discrimination play training 

program, introduced at the earliest possible time, would 

prevent a cumulative deficit in visual discrimination 

development. 

3. The mean in visual discrimination performance of 

geometric shapes decreased from pretest to posttest 

for the Control Group. 

Implication: Children with deficiencies in visual 

discrimination development become even more deficient, 

unless they are provided tactile and visual experiences 

with geometric shapes. 

4. The performance in visual discrimination of geometric 

shapes was not significantly related to (a) chrono

logical age, (b) mental age, (c) the amount of day 

care attendance, and (d) sex. 

Implication: The performance in visual discrimina

tion of geometric shapes was more related to visual and 

tactile experiences with geometric shapes. 

5. The mean difference in visual discrimination per

formance of geometric shapes between the Experimental 

and Control Groups was too large to be attributed 

solely to chance. 
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Implication: The visual discrimination play training 

program was an effective educational activity for the 

development of visual discrimination performance. 

Recommended Future Research 

Although the purpose of this study to ascertain the 

effects of a visual discrimination play training program 

upon the performance to discriminate likenesses and differ

ences of geometric shapes by economically deprived preschool 

children was significant and satisfactory, additional 

research is needed. The following studies are recommended 

for future research: 

1. A study should be conducted with children from 

varying economic levels to analyze the effectiveness 

of a visual discrimination play training program 

upon visual discrimination performance of geometric 

shapes or pictorial patterns. 

2. An attempt should be made to determine the age level 

for which the visual discrimination play training 

program is most effective. 

3. A longitudinal study should be made in order to 

provide valuable information to determine whether 

visual discrimination play training participants 

would be better school achievers than their non-

visual discrimination play training counterparts. 
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4. A study should be conducted with a large number of 

economically deprived preschool children and a 

control group not enrolled in any educational pro

gram to determine the effects of the visual dis

crimination play training program upon IQ as 

measured by the Goodenough-Draw-A-Man Test. 

5. The group mean in visual discrimination performance 

of geometric shapes tells us little about the 

individuals who make up that group. Therefore, a 

study conducted to assess the effects of the visual 

discrimination play training program upon individual 

performances in visual discrimination of geometric 

shapes would be valuable. 



APPENDIX A 

THE VISUAL DISCRIMINATION INSTRUMENT 
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Directions for Administering the Visual 
Discrimination Instrument 

Introduction 

The Visual Discrimination Instrument was constructed 

as a performance and nonlanguage test, except for the verbal 

directions. This instrument was designed to measure pre-

and posttest performance, to discriminate likenesses and 

differences of geometric shapes, by economically deprived 

preschool children. There is no time limit and no correc

tions of first choices permitted for the test. 

Materials for the Test 

The following materials are needed for administering 

the Visual Discrimination Instrument: a small table with two 

small chairs, the Visual Discrimination Instrument (Appendix 

A), and eight small single shape cards (2" x 2"). Each 

single shape care should contain one of the different 

geometric shapes from the Visual Discrimination Instrument. 

The score sheet (p. 89) and directions for administering 

the instrument are needed. 

Directions 

Each child is tested alone in a quiet room with the 

examiner. The examiner and child are seated on opposite 

sides of a small table. The Visual Discrimination Instru

ment is placed on the small table facing the child. The 

examiner points to the Visual Discrimination Instrument and 



instructs the child to: "Look at this large card with the 

different shapes on it." The examiner then shows the child 

a small single shape card with a rectangle on it. The 

examiner says to the child: "I want you to point to the 

shape on the large card that looks like this one." The 

examiner records the child's performance on the score sheet 

(p. 89). The performance is recorded in the appropriate 

column with a check mark. The examiner then shows the 

child each small single shape card and repeats the same 

directions as given for identifying the rectangle. The 

small single shape cards are shown in the following 

sequence: the rectangle, the upright triangle, the square, 

the inverted triangle, the circle, the L-shaped polygon, the 

cross, and the diamond. One plus point is given for each 

shape identified correctly. Incorrect identifications are 

noted with one minus point. At the end of the test correct 

and incorrect identifications are tallied, and recorded in 

the appropriate space on the score sheet. 



89 

Visual Discrimination Instrument 
Score Sheet 

Date 

Name 

B irthd ate 

CA 

MA 

Correct Incorrect 

1. Rectangle 

2. Upright triangle 

3. Square 

4. Inverted triangle 

5. Circle 

6. L-shaped polygon 

7. Cross 

8. Diamond 

TOTAL 



APPENDIX B 

A COMPLETE LIST AND DESCRIPTION OF THE VISUAL 
DISCRIMINATION PLAY TRAINING MATERIALS 

Coordination board, 8 pieces 
Shapes: 2 rectangles, 2 squares, 2 triangles, and 2 

circles in a wooden plaque. 
Task: Remove each shape from the wooden plaque and 

replace in its own place. Matching form and 
color. 

Blockcraft block, 110 pieces 
Shapes: wheels, cylinders, square and rectangular 

blocks with holes for dowels. 
Task: Connect with any combination of the above 

shapes to make toys, animals, forts, trains, 
and castles. 

Design tiles, 50 pieces 
Shapes: octagon shapes and relief circles. 
Task: Make patterns and pictures using the above 

octagons over the relief circles on the 
plastic tray. 

Color stacking disks, 9 disks varying in diameter 
Shapes: circles varying in diameter and color. 
Task: Stack each circle in order from the largest 

to the smallest. 

Parquetry, geometric shaped blocks 
Shapes: squares, triangles, and diamonds of different 

colors in a heavy cardboard tray. 
Task: Remove each shape and match by shape and color 

to the design in the box or use imagination to 
design individual patterns. 

Hammer and nail set 
Shapes: circles, rectangles, squares, triangles with 

holes, and a hammer. 
Task: Make patterns and pictures by pounding nails 

in the holes to adhere to a heavy fiberboard. 
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7. Play chips, 40 hardwood play chips 
Shapes: 10 circles, 10 squares, 10 rectangles, and 10 

octagons in a plastic container. 
Task: Remove the shapes and return to their places. 

Each shape will fit only in its own place. 

8. Matching form board, 8 pieces 
Shapes: circles, triangles, squares, and bean shapes 

in a wooden plaque. 
Task: Remove each shape, return to its own place in 

the wooden plaque. Matched by shape and 
co lor. 

9. Colored blocks, 70 pieces 
Shapes: circles, triangles, squares, rectangles, and 

cylinders all in different colors. 
Task: Build houses, bridges, tunnels, and roads. 

10. Sorting box, 10 pieces 
Shapes: circle, rectangle, square, triangle, and a 

half circle in a wooden box. 
Task: In the top of the box are five openings of 

varied shapes.> There are two blocks to fit 
each opening. The children sort and choose 
the shape for each opening and drop them 
through. 

11. Floor blocks, 86 pieces 
Shapes: squares, rectangles, triangles, arches, half 

circles, cylinders, ramps, and curves. 
Task: Use different shapes for building airports, 

apartments, terminals, and houses. 

12. Form puzzles, one transportation and one farm 
Shapes: plastic car, airplane, train, truck, and bus. 

Plastic horse, sheep, pig, cow, and chicken. 
Each part is cut so that each animal or 
vehicle is freestanding. 

Task: Remove form from the plastic plaque and 
replace in its own place. Each form will fit 
only in its own place. 

13. 3-step play cube, 20" x 20" x 20" 
Task: 3 steps to climb or jump. Combine with the 

crawl through cubes to provide climbing, 
jumping, and crawling. 
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14. Snap blocks, 36 pieces 
Shapes: cylinders, rectangles, squares, wheels, all 

with large metal snaps and of different colors. 
Task: Snap different shapes together in many combina

tions to make toys, buildings, and animals. 

15. Jumbo beads 
Shapes: cubes, spheres, half circles, and cylinders of 

different colors. 
Task: String beads on laces using varied combination 

of shapes and colors. 

16. Large floor geometric shapes, 8 pieces 
Shapes: 2 rectangles, 2 squares, 2 circles, and 2 

diamohds. 
Task: Use the shapes to walk on as path or road for 

cars, find the shapes that are alike. 

17. Flannel board and geometric cutouts 
Shapes: squares, rectangles, triangles, circles, 

diamonds, and hexagons cut from heavy felt 
cloth. 

Task: Use the different shapes on the flannel board 
in any combination to make patterns and 
pictures. 

18. Shapes, color and forms, 9 pieces 
Shapes: wooden squares, circles, and triangles all in 

graduated sizes in a wooden tray. 
Task: Remove and fit shapes in the graduated cutouts 

in the wooden tray. 

19. Cookie cutters, playdough, and modeline clay 
Shapes: circle, diamond, star, and tree cookie cutters. 
Task: Cut out the shapes from playdough or modeline 

clay. 

20., Large crawl through cube, number 1 (24" x 24") 
Shapes: large triangle and rectangle cutouts in differ

ent sides of the cube. 
Task: Crawl through the large triangle and rectangu

lar shaped openings. 

21. Large crawl through cube, number 2 (24" x 24") 
Shapes: large circle and square cutouts in different 

sides of the cube. 
Task: Crawl through the circle and square shaped 

openings. 
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22. Large crawl through cube, number 3 (24" x 24") 
Shapes: large diamond and 2 L-shaped peephole cutouts 

in different sides of the cube. 
Task: Crawl through the diamond shaped opening and 

look through the L-shaped peepholes. 

NOTE: The large wooden cubes were combined to make a long 
crawl through tunnel or cave. 
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