INFORMATION TO USERS

This material was produced from a microfilm copy of the original document. While
the most advanced technological means to photograph and reproduce this document
have been used, the quality is heavily dependent upon the quality of the original
submitted.

The following explanation of techniques is provided to help you understand
markings or patterns which may appear on this reproduction.

1.

The sign or “‘target’” for pages apparently lacking from the document
photographed is “Missing Page(s)’’. If it was possible to obtain the missing
page(s) or section, they are spliced into the film along with adjacent pages.
This may have necessitated cutting thru an image and duplicating adjacent
pages to insure you complete continuity.

. When an image on the film is obliterated with a large round black mark, it

is an indication that the photographer suspected that the copy may have
moved during exposure and thus cause a blurred image. You will find a
good image of the page in the adjacent frame.

.When a map, drawing or chart, etc., was part of the material being

photographed the photographer followed a definite method in
“sectioning” the material. It is customary to begin photoing at the upper
left hand corner of a large sheet and to continue photoing from left to
right in equal sections with a small overlap. If necessary, sectioning is
continued again — beginning below the first row and continuing on until
complete.

. The majority of users indicate that the textual content is of greatest value,

however, a somewhat higher quality reproduction could be made from
““photographs’’ if essential to the understanding of the dissertation. Silver
prints of “photographs’’ may be ordered at additional charge by writing
the Order Department, giving the catalog number, title, author and
specific pages you wish reproduced.

.PLEASE NOTE: Some pages may have indistinct print. Filmed as

received.

Xerox University Microfilms

300 North Zeeb Road
Ann Arbor, Michigan 48106



74-8481

COX, Roswell David, 1944-
THE RELATIVE ROLE OF PREVIOUS EXPERIENCE ON
THE RECOGNITION AND TRANSFER OF GEOMETRIC FORMS.

University of North Carolina at Greensboro, ;
Ph.Dn’ 19 4 .
Home Economics ‘

. University Microfilms, A XEROX Company , Ann Arbor, Michigan |



THF. RELATIVE ROLE OF PREVIOUS EXPERIENCE
ON THE RECOGNITION AND TRANSFER
OF GEOMETRIC FORMS

by
Roswell David Cox

A Dissertation Submitted to
the Faculty of the Graduate School at
The University of North Carolina at Greensboro
in Partial Fulfillment
of the Requirements for the Degree
Doctor of Philosophy

Greensboro
July, 1973

Approved by

ssertation



APPROVAL PAGE

This dissertation has been approved by the following
committee of the Faculty of the Graduate School at The

University of North Carolina at Greensboro.

Dissertation
Adviser

Oral Examination
Committee Members

e of amination

ii



COX, ROSWELL DAVID. The Relative Role of Previous
Experience on the Recognition and Transfer of Geometric
Forms. (1973) Directed by: Dr. Helen Canaday. Pp. 85.

The purpose of this study was to investigate the
effects of prior tactual, prior visual, and prior tactusl-
visual experience on the recognition of simple shapes
embedded in more complex figures, the length of time needed
to recognize the shapes, the transfer to new designs fol-
lowing the recognition task, and the length of time needed
to make the transfer. The variables were compared in rela-
tion to race and sex. Eighty, five-year-old Head Start
Children were randomly selected from all the children
attending Head Start in the ares covered by the Kentucky
River Foothills Development Council. There were forty males
and forty females; forty bleck and forty white children ran-
domly assigned to the four treatment groups. There were
twenty children per trestmeat varisble with an equal number
of males and females, and an equal number of blacks end
whites. A recognition task and a transfer of training task
were administered to each child. Response lestencies were
recorded. Four analyses of varisnce were computed with sub-
sequent t tests on significant main effects and interaction
effects.

Three hypotheses were stated in this investigation.
No research was readily available which would point to dif-
ferences on performance due to sex or race so that no spe-

cific hypotheses were stated regarding these two variables.



The first hypothesis was that subjects under the con-
dition of prior visual-tactual experience would score sig-
nificantly better and.tdke less time on the recognition task
than would the subjects under the other three conditions.

The second hypothesis was that subjects under the
condition of prior visual-tactual experience would score
significantly better on the transfer task following the
recognition task, and take less time to transfer to new
designs than subjects under the other conditions.

The third hypothesis was that prior experience alone
would result in better recognition scores, better scores on
the transfer task, lower response latencies on the recogni-
tion task, and take less time to transfer to new designs
tﬁan would subjects in the condition of prior tactual
experience alone.

As they were stated the three hypotheses were not
totally supported by the data.

The major conclusions of this investigation were as
follows:

1. Previous sensory experience does tend to enhance
five-year-old children's abllity to recognize embedded
figures.

2. The data in this investigation tended to support
only partially those theorists who maintain that there is
not an essential touch component in the visual recognition

of geometric forms on these kinds of discrimination tasks,



in that tactuasl experience hed some effect but this was not
as powerful as visual experience.

3. Even though prior sensory experience aids in the
recognition of embedded figures, there was no statistical
evidence in this investigetion which would support the con-
clusion that it also aids iIn the transfer of recognition to
new designs in the sense of maln effects across all types of
sub jects,

k. Girls in this 1nvestigation tended to rely on
visual cues when attempting to recognize geometric forms on
the transfer task.

5. Tactusl experience appeared to have an inhibiting
effect on girls attempting to recognize geometric shapes on
the transfer task.

6. Boys in this study tended to utilize both sensory
modalities separately or when combined to recognize embedded
shapes on the transfer task.

7. Black children in this study appeared to benefit
from the prior visual sensory experience on the transfer
task but these results did not reach clear statistical sig-
nificance.

8. White children in this investigation tended to
rely on the visual modality in the recognition of geometric
shapes on the transfer task. '

9. Much additional research in the area of perceptual

development is needed.
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CHAPTER I
INTRODUCTION

Even to the most casual observer it is apparent that
young children in their daily interaction with their
environments are exercising the capaclty to selectively
attend to certain factors while at the same time ignoring
others. In the process of perceptual development the young
child acquires the ability to avoid distraction--to concen-
trate on one important aspect of the environment at a time
(Gibson, 1966). Are there differences in this ability among
children of differing socio-economic classes? This aspect
of perceptual development elds in studying and learning
about the invariant properties of the massive quantity of
stimull in the child's world.

Children appear to possess an almost insatiable curi-
osity about the objects in thelr worlds. They are con-
stantly searching for, looking at, touching, smelling,
listening to, and tasting the stimuli that confront them.
There are other processes at work which appear to sid per-
ceptual development.

Piaget (1952) discussed the concept of'reciprocal
coordination of schemata which takes place during the early
part of the sensorimotor period. At this time instead of
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merely listening, looking, and grésping, the infant combines
the capacitles of his senses. As a result of this capacity
the infant coordinates his senses so that a stimulus is the
object of visual, auditory, tactual, and motor responses at
the same time. Another process at work aiding perceptual
development is that which White (1959) referred to as com-
petence. If in his interaction with his environment a child
feels good about the effects of his actions on the environment
and the effects of the environment on him, he can acquire
increased competence in dealing with his world.
Children who live in environments which provide many
and varied types of stimull bring with them to any novel
situation a predisposition to attend to more stimulua infor-
mation than do children raised in severely restricted, bleak
environments (Hunt, 1961; CRM, 1971). Summarizing the
effects of environmental conditions on the development of
perception Deutsch (1968) has concluded
« « « that 1ife conditions including current situa-
tion, past experience, cultural and socloeconomic
factors . . . influence perceptual processes through
their influence on the amount and variety of stimuli
to which an individual is exposed, and through which
the nature and amount of practice an individual gets
in learning to discriminate stimuli from each other
(p. 59).

Such conclusions dealing with the effects of environmental

conditions on developing perceptual processes have contri-

buted to widespread efforts, 1.e., compensatory education

programs, Head Start, parent-child centers, and parent



education programs to help remedy cognitive and perceptual
deficiencies exhibited by young children from economically
deprived environments.

For the young child many of the estimuli he confronts
will be novel, but, as a result of his developing curiosity
about the new and unexplained and his intrinsic drive to
create clarity amidst confusion, he will actively utilize
hi s perceptual capacities to fashion some semblance of
reallty.

Research Needed in the Area of
Perceptual Development

In reference to the research studies on shape percep-
tion it appears that there are a variety of variables con-
tributing to the perception of shape. It appears that some
research (Kephart, 1960; Piaget and Inhelder, 1956) presents
evidence to substantiate the assumption that touch may play
a valuable role in the interpretation of acquired visual
information. According to Gibson (1969) an important aspect
of perceptual development 1s the ability to ignore irrele-
vant noncritical stimulil.

Does tactual stimulation aid in the recognition of
simple shépes embedded within more complex figures?

Does tactual discrimination aid in the transfer to
new designs?

Does visual and tactual experience aid economically
deficient children in their recognition of forms within
embedded figures?



Information on the effects of these variables would
have much practical value in alding understanding of the
critical properties discovered by these children as they

explore the vast array of stimuli in their environments.

Purpose of This Study

It was the purpose of this investigation to study the
roles of prior visual and tactual experience on (1) the
recognition of simple shapes embedded in more complex
rigures, (2) the length of time needed to recognize the
shapes, (3) the transfer to new designs following the recog-
nition task, and (l) the length of time needed to make the
transfer. The varlables were compared in relation to race

and sex.

Background for This Study

Following the indications of some research on embedded
figures that past experience or practice aided in the recog-
nition of shapes as well as the transfer of the recognized
forms to new designs and that tactual experience may play an
important role in processing visual information (Hannawalt,
1942; Kolers and Zink, 1962; Piaget and Inhelder, 1956;
Kephart, 1960). The present study attempted to establish
that the above factors were critical to a chlld's perceptual
development as he interacted with the vast array of stimuli

in his daily environment.
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For Gibson (1966), perception is a question of detect-
ing informetion, and perceptual learning is conceived as a
process of "differentiation." The "differentiation theory"
of perceptual learning as proposed by Gibson and Gibson
(1955) is one of learning what is attended to, both overtly
and covertly. Through interaction with objects in his
environment the child detects distinctive features and
abstracts general properties of a vast array of stimuli.

The child learns to look for the critical features, to lis-
ten for distinctive differences, to smell and taste charac-
teristics of objects and substances, and to tactuelly
manipulate textures of things. In addition, the child
becomes "economical” in his searching, i.e., he develops
selective attention. From an array of stimulus information
the child selects only the information needed to identify an
object. The Gibsons (1955) further suggested that the
abilities to identify and to discriminate develop together as
reciprocals in the child. In addition, the identifying
reactions improve at the same time as discriminative reac-
tions.

In a similar vein of thought Piaget (1950) indicated
or concluded that the child's conceptualizations in the
preoperational phase of cognitive development are perceptual
dominant, 1.e., his classification and conceptions are based
largely on the salient physical characteristics of objects,

as he constructs reality. But, Piaget's contention is that



the child constructs reality through an inner intellectual
aspect of perception rather than by detecting information.
The ability to attend to higher-order characteristics of
objects and events develops in successive developmental
stages. The child will perceive invariants in his environ-
ment when he is ready to do so--his ability to abstract
information from the environment grows as he does.

It is the assumption of Gibson and was an assumption
of this study that sensory modalities, e.g. vision and
touch, are important means by which ceritical information is
detected in the environment (Gibson, 1966).

It was also the assumption of this investigation that
the child in the preoperational phase of development is
actively searching for those crucial invariants of objects
in an attempt to construct some semblance of reality.

Clarification of Terms Used
in This Study

Embedded figures referred to a modified version of

Gottschaldt's embedded figures as used by Witkin (1950).

The figures were modified by the present 1nvegtigator since
it was felt that the complex designs in their original form
were too difficult for young children. The test consisted
of twelve simple wooden geometric forms, designated a
designs. Six of the geometric forms were used in the recog-
nition task and six were used in the transfer task. The

twelve & designs were embedded in nine complex designs
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designated b designs; six b designs were used for the recog-
nition task, the other three b designs were used in the
transfer tasks.

Tactual experience referred to touching and holding

the wooden cut-outs of the simple geometric forms, though
not being able to see them. The recognition task patterns
were presented one at a time at the back of the stage. The
wooden geometric forms were presented to the child in the
position that they apbeared in the recognition task pat-
terns.

Visual experience referred to merely looking at the

wooden cut-outs one at a time as they were presented on the
stage, without being allowed to finger them. The recogni-
tion task patterns were presented one at a time at the back
of the stage. The child was presented the wooden geometric
forms in the position that they appeared in the recognition
task patterns.

Visual-tactual experience referred to looking-touching

behavior. The child was allowed to manipulate a set of a
form cut-outs in addition to viewing an identical set placed
on the stage. The recognition task patterns were presented
one at a time at the back of the stage. The geometric forms
were presented to the child in the position that they
appeared in the recognition task patterns.

Control group referred to those subjects who were not

given any prior visual or tactual experience with the & designs.



Recognition task referred to the experience of locat-

ing the simple design in a more complex pattern by outlining
it with a finger.

Transfer of training task referred to the experience

of finding the simple designs in more complex designs which
were not used in the recognition task (after Hannawalt,
1942). The child outlined the embedded figure with a
finger.

Attend referred to concentrating or focusing on cer-

tain properties of an ob ject or form while ignoring others.

The Sample

The subjects for this study were randomly selected
from all of the children who attended Head Start in the area
served by the Kentucky River Foothills Development Project.
The area includes Madison, Clark, Estill, and Powell
counties. Children who were enrolled in the fall of 1972
were eligible for the study provided they had already had
their fifth birthday and would not be six years old before
the study was completed.

Eighty subjects were randomly selected with propor-
tional numbers of Negro and white subjects and an equal num-
ber of boys and girls.

Permission for the children to participate in this
research study was obtained from the Kentucky River Foot-

hills Development Council, the parents of the children, and



the individual teachers; These permissions were obtained

before this study was started.

Hypotheses
For this study, three hypotheses were stated.
Hypotheses I and II were derived from the work of Gibson
(1966). Hypothesis III was derived from the work of Pick,
Pick, and Klein (1967) and DeLeon, Raskin, and Gruen (1970).

Hypothesis I
Subjects under the condition of prior visual-tactual

experience will score significantly better and take less
time on the recognition task than will subjects under the

other conditions.

Hypothesis II
Sub jJects under the condition of prior visual-tactual

experience will score significantly better on the trensfer
task following recognition, and take less time to transfer

to new designs than subjects under the other conditions.

Hypothesis III
Prior visusl experience alone will result in better
recognition scores, better scores on the transfer task,
lower response latencies on the recognition task, and take
less time to transfer to new designs than will subJeCts in

the condition of prior tactual experience alone.
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No research was readily available which would point
to differences on performance due to sex or race so that no

specific hypotheses are stated.
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CHAPTER 1I
REVIEW OF RELATED LITERATURE

Much research has been directed toward an attempt to
clarify the factors involved in a child's selective percep-
tion of stimuli in his environment. What variables are
involved when a child perceives a single stimulus from an
array of added stimuli? What is the role of sensory modality
in perceiving a stimulus hidden in an embedded figure, or
more specifically, do sensory modalities functioning
together facilitate perception in children from lpw income
families?

Investigators studying embedded stimuli have tended
to focus their efforts on the effects of prior experience,
filtering, observing responses, and punish@ent. Research on
the effects of deprivation on perceptual discrimination have
also been attempted.

Traditionally, the problem of determining the effect
of past experience on the perception of embedded figures has
been one of controversy. Gestalt psychologists stated that
practice was not very crucial in the detection of figures
and often alluded to the Gottschaldt experiment (Gottschaldt,
1926, in Ellis, 1938) for evidence. Gottschaldt's experi-

ment was designed to teat the effect of practice on figure
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detection. 1In his experiment simple a patterns were
embedded in more complex b patterns and exposed to one group
of subjects 520 times and another group of gubjects three
times. No significant differences were found between the
two groups in their ability to recognize the a patterns in
the b patterns. However, certaln experiments performed
after Gottschaldt's research (Henle, 1942; Hannawalt, 1942)
have hinted at the possible positive effects of past experi-
ence. Hannawalt (1942) concluded that practice was an
important factor in recognition as well as transferring the
recognized form to new designs. A more recent experiment
has also tended to support the assumption that practice does
affect performance on form recognition (Kolers and Zink,
1962, in Gibson, 1969).

Gibson (1969) concluded that the research on the
effects of past experience on form recognition is beset with
problems of definition of past experience, performance set,
and instructions given to the subject.

Filtering, or ignoring irrelevant stimuli, also
appears to be a factor in embedded forms. Frances (Frances,
1963, in Gibson, 1969) researched perceptual segregation,
testing the hypothesis that perception of hidden forms
depended on filtering out noncritical stimuli and that this
result is affected by certain types of practice. He con-
cluded that the subjects in the experiment searched for

relevant features of the patterns to be filtered and at the
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same time profited from practice in ignoring irrelevant
stimuli from the total field of stimulation. Gibson (1969)
stated that the process of perceptual segregation in a
child's perceptual development is suggested by Frances!'
experiment. The ability to ignore irrelevant stimuli may be
an important aspect of perceptual development and needs
further attention.

In embedded figures experiments, the subjects see the
camouflaging stimull and they are selective in their responses.
Observing activity has a selective function--exposing recep-
tors to chosen aspects of potential stimulation. Gibson
(1966) stated that practice in exploring the vast array of
stimulation in the world will facilitate the discovery of
the critical propertles of objects.

Experiments have also been attempted to demonstrate
the effect of punishment on subjects'! ability to perceive
embedded figures. In an investigation by Hochberg and
Brooks (1958) subjects were presented with four polygonal
figures, displayed three times each, for 10 seconds. Two of
the polygonal figures were accompanied by an unpleasant
sound coming over earphones. In testing, 16 test patterns
were presented, in each pattern one of the four polygonal
figures was embedded. The subject's task was to find the
embedded figure. Back lighting was progressively increased
until the subject recognized the figure. A majority of the
subjects had higher recognition thresholds for the punished
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stimuli. This experiment and others like it (Smith and
Hochberg, 1954; Mangan, 1959) in the field of perceptual
learning tend to support Gibson's (1969) contention that
even though punishment does influence behavior, it is very
doubtful that it plays as important role in perceptual
learning.

In addition to studies emphasizing visual perception
of shape and form, there are studies which emphasize the
relative role of tactual perception. Kephart (1960) and
Piaget and Inhelder (1956) contend that there is an essen-
tial touch component in visual perception, with actual
tactual contact with a stimulus contributing to the inter-
pretation of visual information. This position has been
refuted by Fantz (1966) who believes that prior tactual per-
ception is not an essential prerequisite for visual percep-
tion, in fact, visual perception precedes action, i.e., 2
primitive form of visual perception is present at birth.
Further, in a revisw of the literature, Pick, Pick, and
Klein (1967) have noted that experiments in the area of
visual and tactual discrimination show that visual discrimi-
nation in children is superior to tactual discrimination
(Lipsitt and Spiker, 1967). A recent study DeLeon, Raskin,
and Gruen, (1970) corroborates this study.

DeLeon, Raskin, and Gruen (1970) investigated the
relative roles of vision and touch in the shape perception

of three and four year old children. The study used 48
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white mostly upper-middle class children from suburban resi-
dences who were divided into two groups of 24 subjects each.
The investigators preseﬁted the children with 16 5 x 5 inch
random shapes presented on a 21 5_12'5.13 inch yellow wooden
stage. For each random shape there was a standard and a
comparison shape.

The experimental task consisted of visual exploration
of the standard and comparison forms, tactua; exploration of
the standard and comparison forms, both tactual and visual
exploration of the standard and comparison forms, and both
tactual and visual exploration of the standard form but only
tactual exploration of the test forms. All children under-
went a pretraining experience to determine whether they
understood the concept of "same." If a child correctly
answered questions regarding the concept of "sameness" they
were rewarded with M & M's.

During the testing procedure each subject performed
discrimination tasks under the three experimental procedures
(visual, tactual, tactual and visual) by placing the stand-
ard and comparison forms on the platform of the stage. For
the tactual tasks a curtaln was plsced over the front of the
stage so that the child could not see the comparison of
standard forms. 1In all of the experimental procedures the
subjects were to find among the comparison shapes the one

which was the "same" as the standard.
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The results of the DeLeon, Raskin and Gruen (1970)
study showed that visual discrimination in young children is
superior to tactual discrimination. The subjects performed
poorest on the tactual procedure and the children in the
visual procedure performed as well as children in the
tactual plus visual procedure. Overall, the four-year-olds
performed better than the three-year-olds.

The investigators concluded that their results appear
to be inconsistent with theorists who propose that tactual
cues are an important component of visual discrimination in
.young children, but that the results are consistent with
studies which have demonstrated that young children were
better able to make visual than tactual discriminstions.

In addition to the foregoing studies there 1is
research which has emphasized the effects of deprivation on
performance of discrimination tasks. Some deprivation
research has dealt with animal studies, handicapped human
beings, and deprivation due to living in economically
deprived areas.

In the area of animal studies Riesen (1958) examined
research reports on chimpanzees reared in darkness from
birth &and then placed them i1n a normal environment. Riesen
reported that the animals were unable to learn visual tasks
and could not differentiate patterns. According to Deutéch
(1968) there is some evidence that for pattern vision to

develop there must be pattern stimulation introduced early
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to the developing organism. In addition to animal studies
emphasizing the effects of deprivetion on discrimination
tasks Deutsch (1968) reported on a study by Von Senden
(1932) on human beings of varying ages who hed undergone
surgery for cataracts, which they had from birth or had
developed shortly after.

In the Von Senden experiment all the subjects under-
went successful operstions to remove the cataracts. There
appeared to be three major findings in this research study.
Pattern discrimination was very difficult for all subjects.
The sub jects reportedly resorted to ancillsry aids to solve
problems of recognition; and even ﬁhough pattern vision
lmproved over time, some of the subjects never acquired
normal pattern discrimination. These findings have been
corroborated by Gregory and Wallace's (1963) study using
blind persons who through surgery were able to see.

Studies emphasizing the effects of cultural depriva-
tion on the developing child often have been controversial
(Havighurst, 1970).

The subjects in the DeLeon, Raskin, and Gruen (1970)
study previously mentioned were middle class, urban chil-
dren. There are some research studies, however, which
demonstrate the performance of children from lower socio-
economic groups on tasks,

Boger (1952) studied the effects of perceptual train-

ing on group I.Q. scores of elementary pupils in rural
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ungraded schools. It was the purpose of this study to
determine whether training with stimulasting visual materiels
involving reasoning ability of a perceptual nsture would
enhance performance on intelligence tests. The subjects for
this experiment were 25 white and 29 Negro children in grades
one through four. The control group consisted of 22 Negro
and 28 white children. All children were given the Otis
Quick-Scoring Mental Ability Test and the California Test
of Mental Maturity. This testing was done prior to the
experimental group being given training in perceiving
spatial relationships, geometric designs, working puzzles,
distinguishing likenesses and differences in pictorisl
‘designs, and increased development of eye-hand coordination.
The results seem to indicate that previous training in per-
ceptual skills did influence positively performence on the
subsequent tests. Both Negroes and whites showed signifi-
cant gains in I.Q. on both the Otis and California tests.
In his conclusions Boger suggests that visual perceptual
training for rural Negro and white children may effectively
facilitate overall performence on both the verbal and non-
verbal parts of intelligence tests. In addition, prior
visual experience should facilitate performance especially
in sltuations requiring perceptual discrimination (Boger,
1952).

In a similar study Covington (1962; unpublished doc-
toral dissertation reported in Bloom, Davis, Hess, 1965)
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studied the differences in visual perceptual ability in
children entering kindergarten and the effects of training
on this ability. The subjects for his study were 72 kinder-
garten age children from upper-status families (both parents
had some college training) and lower-status families
(parents had no training beyond high school). The experi-
mental groups in this study were exposed to abstract forms
and standard forms via projection on a screen for 13 conse-
cutive school days. The control groups received the same
treatmentas except they viewed plictures rather than abastract
forms. The results showed that both the uppér and lower
status experimental groups improved on the visual discrimi-
nation tasks after training. In addition, the lower status
group improved significantly more than the upper status
group which might suggest that the lower status group pro-
fited more from the prior familiarity with the stimulus
objects. Covington (1962) concluded by stating that this
study showed that differences in perceptual ability were
likely to exist between children coming from varying social
classes,

Deutsch (1963, in A. H. Passow [Ed.}, Education in

depressed areés) presented the thesis that the lower-class

child enters the first grade so i1l prepared that his
experience becomes negatively uninforcing rather than bveing
a positive educational experience. Deutsch maintained that

one of the major factors contributing to the child's lack of
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readiness for school is his lack of variety of visual,
tactuel, and auditory stimulation in the home. However, he
did state that class differences in perceptual abilities and
general environmental orientation decreased with age, while
language differences teﬁ& to Increase.

Of partlicular importance to this discussion of
adverse environmental conditions on perceptual development
are the attempts of Looff (1971) and his consulting staff
working with poverty parents and children in Eastern
Kentucky.

Based on empirical observations conducted by educa-
tional administrators, his consulting staff, and teachers,
Looff maintains that theré are severe cognitive-perceptual
deficiencies evident among the young children of Eastern
Kentucky. He attributed these deficlencies to lack of vital
sensory stimulation in the home, poor nutrition, improper
discipline, and a leck of parental awareness of techniques
to guide or aid their children's intellectual development.
He stressed the need for home tutoring and programs for
children which utilize teaching materials which would foster
cognitive and perceptual development. Looff cited examples
of some regional community day-care programs which provide a
variety of auditory, visual, and tactusl experiences for
children, coupled with an emphasis on developing a positive
self-imege, and establishing sound social relationships
which he maintsins should prove to be effective in helping
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-to alleviate many of the deficiencles with which the rural
Eastern Kentucky child begins school (Looff, 1971).
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CHAPTER III
METHOD AND EXPERIMENTAL PROCEDURES

The experimental design for this research study was
all x 2 x 2 factorial design which was tested 'to investigate
the effects of the following variables on the recognition of
simple designs embedded in more complex patterns, the length
of time needed to recognize the simple designs, the transfer
of tralining to new designs, and the length of time needed to
make the tranafer.
l. Conditions of:
a. Prior visual experience
b. Prior tactual experience

c. Prior visual-tactual experience

d. Control
2. Sex
a. Male

b. Female

3. Race
a. White
b. Black

Stimuli
The set of stimull used in this research study was a
modified version of Gottschaldt's (1926 in Ellis, 1938)
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embedded figures. It was felt by this investigator that a
modification was needed since many of the embedded figures
in their original forms appeared to be too difficult for
Head Start children.

The modified version of embedded figures consisted of
twelve simple wooden geometric forms, designated a designs
and nine more complex drawn and colored designs, designated
b designs. Each of the a forms was embedded in one of six b
designs. The other six recognition task a forms, used in
the transfer of training task, were embedded in the remain-
ing three b designs.

Wooden cut-outs were made for each & design. Each b
design was drawn in black ink on 12 x 12 white cardboard.
The size of each 8 cut-out corresponded to its drawn size in
the b design. The a designs were camouflaged by lines and
the b designs were colored with red, blue, and green magic
markers,

The stimulus forms were presented via a wooden stage
so constructed as to allow the subject to view a visual
stimulus and to manipulate a tactual stimulus simultaneously.

The order of presentation of stimuli was random for

each subject.

Subjects
The subjects for this research project were randomly

placed in one of the four treatment groups--three
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experimental groups and one control group. There were
twenty subjects in each group with an equal number of blacks
and whites\and males and females. The age range for the
subjects in this experiment was between 61.4 months and 70.9
months, with the average age being 65.8 months.

The control group was used to determine the effects
of performance of unrelated tasks on the same recognition
task and transfer of tralning task that were given to the
experimental groups.

The length of time required to transfer to new
designs was correlated between the control group and the -«
experimental groups, in order to determine the differences
in transfer time due to exposure to completely different
stimuli. In addition, correlations were made on the scores
on the recognition task and transfer task of the control
group and the experimental groups.

Of interest to this investigator was the fact that of
the eighty subjects randomly selected for this study only
two refused to be tested and only.two were absent when the
testing was administered. These four children were replaced
randomly, using a table of random numbers in the same

fashion as the original eighty subjects had been selected.

Procedures
Before the beginning of the investigation a pilot
study was conducted using a different group of children.
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The pllot study was conducted to evaluate the subjects!
ability to recognize the‘g designs embedded in the b
designs. After the pilot study, the investigator in consul-

tation with the committee made the necessary changes.

Training
Subjects were trained individually. Each subject was
randomly assigned to one of the four different treatment
groups. The investigator said to each child,'"I want you to
help me with this stage. I have some pictures I want you to

look at while I do some work behind the stage."

Prior Tactual Experience

The subject was seated in front of the wooden stage.
The investigator said to each child in this group, "Look at
the stage. Look inside it; look under it. Take as long as
you want to examine the stage." After each subject had con-
cluded his examination of the stage the investigator said,
"Place your arms in the large hole in front of the stage."
(At this point the investigator began presenting the wooden
cut-outs one at a time, through a slot in the back of the
stage in the position it appeared in the b design). "I am
giving you a wooden block. Touch the block, rub it, and .
feel the shape in your hands. While you are touching the
wooden block, watch the picture I have placed on the back of
the stage. The shape of the block is hidden in the picture.
I will show it to you." While the subject was manipulating
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each wooden a design the corresponding drawn recognition
task b design was presented at the back of the stage. After
the subject had been exposed to each & design and each
recognition task b design two times for ten seconds duration
each the investigator said to the subject, "Now, let's move
over to this table and play with the wooden blocks and pic-

tures some more."

Prior Visual Experience

The subject was seated in front of the wooden stage.
The investigator sald to each child in this group, "Look at
the stage. Look inside 1t; look under it. Take as long as
you want to examine the stage." After each subject had con-
cluded his examination of the stage the investigator said,
"Now I am going to show you some blocks." (At this point
the investigator began presenting the wooden cut-outs, one
at a time, through a slot in the side of the stage in the
position it appeared in the b design). "I am putting a
wooden block on the stage. Look at it. I heve placed a
picture on the back of the stage. The shape of the block
you are watching is hidden in the picture. I will show it to
you." While the subject was watching the wooden a design on
the stage the corresponding drawn recognition b design was
presented on the back of the stage. After each subject had
been exposed to each 8 cut-out and each drawn recognition

task b design two times for ten seconds duration each, the
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investigator said to each subject, "Now, let's move over to
the table and play with the wooden blocks and pictures some

more."

Prior Visual-Tactual Experience

The subject was seated in front of the wooden stage..
The investigator said to each child in this group, "Look at
the stage. Look inside 1t; look under it. Take as long as
you want to examine the stage."” After each subject had con-
cluded his examination of the stage the investigator said,
"Place your arms in the large hole in front of the stage."
(At this point the investigator began presenting the wooden
cut;outs, one at a time, through a slot in the back of the
stage in the position it appeared in the b design). "I am
giving you a wooden block. Touch the block, rub it, and
feel the shape in your hands. While you are touching the
block look at the block I have placed on the stage floor,"
(The block was placed on the stage in the position it
appeared in the b design). "It is just like the one you are
touching. I have placed a picture on the back of the stage.
The shape of the block that you are touching and the one
that you are watching is hidden in the picture. I will show
it to you." While the subject was watching the wooden a
design and touching a similar wooden & design with his hends,
the corresponding drawn recognition b design was presented

on the back of the stage. After each subject had been
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exposed to each & cut-out and each drawn recognition task b
design two times for ten seconds duration each, the investi-
gator said to each subject, "Now, let's move over to the
table‘and play with the wooden blocks and pictures some

more,."

Control Group

The subject was seated in front of the wooden stage.
The investigator said to each child in this group, "Look at
the stage. Look inside 1t; look under it. Take as long as
you want to examine the stage." After each subject had con-
cluded his examination of the stage the investigator said to
each child, "There are some crayons and a sheet of paper on
the stage. I want you to draw a picture of your house for
me." After the subject had spent two minutes drawing a pic-
ture of a house the investigator said to him, "Now let's
move over to this table and pley with some wooden blocks and

pictures."”

Test
The test for this experiment consisted of two

par ts--a recognition task and a transfer of training task.

Recogni tion Task
| The subjects were tested individually. The subject
sat with the investigator at the table. A sample a wooden

cut-out and its corresponding sample b design was placed
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before each child and the child was asked to point to the &
shape embedded in the b design and to "go around the shape
with your finger." If the child could not do this or
appesred not to understand the instructions the investigator
helped him until he felt the child did understand the
instructions. The inveatigator then placed the drawn recog-
nition task b design and its corresponding a cut-out before
the child in the position it appeared in the b design and
said: "I want you to see if you can find that shape (investi-
gator points to the wooden a design) in this picture. Point
to it and go around the shape with your finger." Two
minutes were allowed for each subjJect to recognize each
embedded figure. A stop watch was used to record the
response latencies. The suhjects! scores on the recognition
task were the total number of correct responses and the
length of time taken to recognize each embedded figure. The
six b designs with their corresponding a designs were pre-
sented randomly one at a time. If the child gave up in his
oefforts to recognize the embedded figure, as was exhibited
by stating that he could not find it or by engaging in non-
test related behavior, such as looking around the room, the

investigator recorded a two minute score for that stimulus.

Iransfer of Training Task

The subjects were tested individually immediately

after the recognition task. The three drawn transfer of
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training task b designs were presented one at a time with
their two corresponding a wooden cut-outs presented one at a
time. The investigator placed the drawn b design before the
child; then placed befpre him, one at a time, the two a
wooden cut-outs in the position they appeared in the b
design and said, "Here are some new pictures, and I want to
see if you can find that new shape (investigator pointed to
wooden design) in these pictures. Point to it and go around
the shape with your finger." Two minutes were allowed for
each subject to recogniée each new a8 design embedded in each
of the new b designs. The subjects' scores on the transfer
of training task were the number of correct recognitions and
the length of time taken to recognize the new g.designs'in
the new b designs. If the child gave up the same procedure

was followed as in the recognition task.

Analysis of the Data

An analysis of variance was used to compute the main
effects of the four treatments and the interaction among
them.

As the technique for analyzing the data, an analysis
of variance was chosen for these three reasons:

l. By using the analysis of variance, it was possible
to assess interaction effects in the data (i.e., sex x
treatment). No satisfactory non-paremetric technique was

available for assessing such interactions.
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2. Given small sub-group slzes such as a sex X
race x treatment group the analysis of variance allowed for
summating across such sub-groups and thus increasing the N
"and the power of the test in testing many of the effects.

3. If separate t tests hesve been computed, using
various combinations of treatments, sex, end racisl groups,
the large number of possible t's would have maximized the
probability of accepting results, which were actually chance
occurrences appearing among a great number of significant
tests. It is preferable to use the analysis of varisnce as
a first step and to perform t tests only where the overall
effect or interaction justifies individual t testing.

The dependent variables analyzed were number of cor-
rect responses in a series of repeated tests or response
latencies in these tests. It was realized that these
measures probably do not represent the interval scales which
are the techniques necessary for paremetric statistical
techniques. However, it was felt that in view of the fact
that scales used in behavioral studles rarely meet this
criterion that psrametric techniques have been consistently
and successfully used with such data with sufficient justi-
fication for the present kind of analysis. ‘

The t tests computed following the analysis of
variance were calculasted using Tukey's formuls (Guilford,
1965, p. 277). The formula and example are shown in the

appendix (see Appendix G). Where treatment effects were
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significant, each treatment mean was compared with each
other mean. Where significant interactions were found
involving treatments each treatment mean was compared with
every other separately and within the sub-classifications

with which the interaction was obtained.
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CHAPTER IV
RESULTS

Four I} x 2 x 2 analyses of variance were computed to
determine whether main effects or interaction effects were
present in the recognition task, the transfer task, the
recognition task response latencies and the transfer of

training task response latencies.
‘(l

Recognition Task

Al x 2 x 2 analysis of variance was performed on the
number of correct responses on the recognition task (see
Table 1). This analysis revealed a significant main effect
for treatment variation (F = 12.44, d4f = 3/6L4 E}(.Ol). The
data further indicated that the subjects under the condition
of prior tactual-visual experience made more correct
responses than did the subjects under the conditions of
prior tactual experience and no previous experience (see
Table 2).

Multiple t tests were performed (using Tukey's
method as previously described between all palrs of treat-
ment means. The results are shown in Table 3. Inspection
of this table revealed that all conditions involving tactual
or visual experience were superior to the no prior experience

group. The results also clearly indicate that though the
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TABLE 1

Analysis of Variance for Correct Responses
on the Recognition Task

e —————————— e
——— e ————————— ——

I

Source ar S5 MS P
A (Treatments) 3 L2.19 1L..06 12.4h3
B (Sex) 1 2.82 2.82 2.49
¢ (Race) 1 2.82 2.82 2.49
AB 3 .53 .51 .045
AC 3 3.13 1.04 .92
BC 1 .75 .75 066
ABC 3 .98 .33 .029
 S/ABC | 6ly 72.1} 1.13
Total 79 126.35
# p £.01

TABLE 2

Mean Number of Correct Responses on the Recognition
Task Under Easch Treatmunt Level

v— ———
e ————————— a—

m————
—

Total Number of
Correct Sub jects per
Treatment Level Responses Treatment M
Prior Tactual Experience 53 20 2.65
Prior Visual Experience 70 20 3.50
Prior T + V Experience 73 20 3.65

No Prior Training 37 20 1.85
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TABLE 3

t Test Results for Mean Number of Correct
Responses on the Recognition Task

Comparlson
Visual-Tactual vs. Visual + .15
Visusl-Tactual vs. Tactual + 1.00%
Visual-Tactual vs. No Experience + 1.80%
Visual vs. Tactual + .86
Visual vs. No Experience + 1.65%
Tactual vs. No Experience + .80

(Critical value for difference in means to exceed .05 P
level = .67)
= 20

= First treatment of pair 1s greater
= Second treatment 1s greater

p <.05

*1 o+ =

tactual condit}on hed a significant effect, the visual
training effect was more potent, visual being greater than
tactual, and although the visual-tactusl yielded a slightly
higher mean, 1t was not significantly different from the

visual condition alone.

Traensfer of Training Tesk
Al x 2 x 2 analysis of varisnce was performed on the
number of correct responses on the transfer of training task
(see Table l}). This analysis revealed two significant inter-

action effects; a treatment x sex variation (F = 6.96,

daf = 3/64, p<.01) and a treatment x race variation (F = 9.40,
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TABLE L

Analysis of Variance for Correct Responses
on the Transfer of Trainling Task

Source | ar S8 MS F
A (Treatments) 3 .93 .31 .36
B (Sex) 1 1.25 1.25 1.47
C (Race) 1 .05 .05 .06
AB 3 17.77 5.92 6.96%
AC 3 23.97 7.99 9.40%
BC 1 .99 .99 1.16
ABC 3 .99 .33 -39
S/ABC 6l 54.59 .85
Total 79 100.54
# p 01

Means reflecting the two significant interactions and
the t tests which were performed are shown in Table 5. The
analysis in regard to the treatment x sex interaction
revealed that:

1. PFor girls the prior tactual condition was not
superior and indeed was almost identical ﬁo the no prior
experience condition. Prior visual experience was greater
than tactual experience, subjects under the condition of
prior visual-tactusl experience performed better than sub-

Jects under the condition of prior tactual experience and
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TABLE S

%t Test Results for Mean Number of Correct Responses
on the Transfer of Training Task

Treatment x Sex

Means

Treatment Boys Girls
Visusl-Tactual Experience 2.9 3.5
Visual Experience 2.7 3.0
Tactual Experience 2.8 2.9
No Experience 1.4 2.3

Comparison Boys Girls
Visual-Tactual vs. Visual + .20 + .50
Visual-Tactual vs. Tactual + .10 + 1.50%
Visual-Tactual vs. No Experience + 1.50% + 1.20%
Visual vs. Tactual - .10 + 1.00%
Visual vs. No Experience + 1.30% + 70
Tactual va. No Experience + 1.L40% - .30

Treatment.z'Race
Means

Treatment Blacks Whites
Visual-Tactual Experience 2.8 3.6
Visual Experience 2.9 2.8
Tactual Experience 2.4 2.4
No Experience 2.1 1.6
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TABLE 5 (continued)

t Test Results for Mean Number of Correct Responses
on the Transfer of Training Task

Treatment x Race

Comparisons Blacks Whites
Visual-Tactual vs. Visual - .10 + 808
Visuel-Tactual vs. Tactual + 40 + 1.20%
Visual-Tactual vs. No Experience + 708 + 2,00%
Visual vs. Tactual + .50 + 40
Visual vs. No Experience + 808 + 1.20%
Tactual va. No Experience + .30 + ,808

(Critical value for differences in meens to exceed .05 p
level = .82)
(Critical value for differences in means to exceed .10 p
level = ,70)
N =10 a =pL.10
the visual-tactual group did not perform better than the
visual group. Though the difference between the prior
visual group and the no prior experience group, in favor of
the prior visual experience group, was not quite significant
(p £+:10;>>..05) the overall pattern of results seemed to
Indicate that on the transfer of training task, prior visual
experience was helpful while prior tactual experience was
not.
For boys all three previous conditions--prior visual
experience, prior tactual experience, and prior visual-
tactual experience were superior to no prior experience.

Prior tactual experience was superior to prior visual, but

was not significant. Prlor visual-tactual was superior to
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both prior visual and prior tactual experience, but was not
statistically significant from efther. Overasll, it appeared
that on the transfer of tralning task tactual experience was
helpful, but combining prior tactual with visual was not
beneficial. |

The snalysis in regard to the treatment x race inter-
action revealed that:

1. No significant differences were found among the
comparisons made within the blacks. The onlj two suggestive
findings (p <. 10, >.05) favor the view that the black sub-
Jects benefited from visual experience since prior visual-
tactual and prior visual experience were suggestively higher
than no prior experience. With the lack of clearly signifi-
cant results; however, 1t was most safely concluded that
prior training did not enhance performance with this measure
on the transfer of tralning task.

2.‘ In the case of the white subjects the clearest
trend was that prior visual experience was beneficial to the
subjects. The prior visual condition was superior to no
prior experience as was the prior visual-tactual experience
with the visual-tactual being clearly superior to prior
tactual alone and marginally superior to prior visual
experience alone (p <.10,>.05). However, the rsults were
suggestive that prior tactual experience may also have been
beneficial. The difference between the prior tactual

experience and no prior experience means was a 80 where .82
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was needed for significance at the .05 level. Equally the
difference in favor of the prior visual-tactual experlence
over prior visual alone was only .02 short of the critical
value needed for significaence at the .05 level of copridence.
In addition, the prior visualland prior tactual modes did
not differ significently.

To summarize, the data for white subjects was best
interpreted that prior visual experlence enhanced transfer
on this task. Evidence favoring tactual enhancement was
suggestive, but judgment is best withheld for further

research evidence.

Recognition Response Latenciles

In addition to computing analyses of variance on the
number of correct responses on the recognition and transfer
tasks, a } x 2 x 2 analysis of variance was performed on the
recognition response latencies (see Table 6). This anslysis
revealed a significant main effect for treatment variation
(E_ = 15.060, df = 3/6L4, p £.001).

The data further indicated that the subjects under
the condition of prior tactual-visual experience took less
time to recognize the embedded figures than did the subjects
under the other three treatment variables (see Table 7).

The differences between the mean scores for the sig-
nificant treatment effect and the t tests are shown in

Table 8. The results are virtually identical to those
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TABLE 6

Analysis of Variance for the Recognition
Task Response Latencles

p———
———

) JJ

Source ar SS MS
A (Treatments 3 16359.338 5453.112 15.060%
B (Sex) 1 475.313 475.313 1.312
C (Race) 1 973.013 973.013 2.687
AB 3 1187.437 395.812 1.093
AC 3 1126.937 375.645 1.037
BC 1 40.612 40.612 .112
ABC 3 414.738 138.246 .381
S/ABC 6l 23174.000 362.090
Total 79 43751.390
TABLE 7

Average Number of Seconds Required to Make the
Correct Responses in the Recognition Task

Total Number of
Treatment Level Seconds Sub jects M
Prior Tactual Experience 33100 20 1655
Prior Visual Experience 25360 20 1268
Prior T + V Experience 25220 20 1261

No Prior Experience 38860 20 1943




L2

TABLE 8

t Test Results for Means of Recognition
Task Response Latencies

I
F

——
— —— —————— e et —

Differences
Between
Comparison the Means
Visual-Tactual vs. Visual 7 - .35
Visual-Tactual vs. Tactual 394 - 19.70%
Visusl-Tactual vs. No Experience 682 - 34.10%
Visual vs. Tactual 387 - 19,.35%
Visual va. No Experience 675 - 33.25%
Tactual vs. No Experience 288 - 1.0

(Critical value for differences in means to exceed for .05 P
level = 12,06)

N = 20

obtained from the measurements of correct recognition
responses, i.e., experience with both sensory modalities

enhanced performance with the visual mode having the

greatest effect. Thus, as before, scores on all conditions

were superior to no prior experience, both conditions involv-
ing visual experience were superior to tactual, and adding

tactual to visual did not significantly surpass visual alone.

Transfer Response Latencles
The analysis of varisnce for the transfer task
response lstencies is shown in Table 9. The analysis
revealed a significant treatment effect (F = 5.843, df = 3/64,
P &£.005) and a significant treatment x sex interaction
effect (F = 3.435, df = 3/6l4, p £.05). It must be remembered
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TABLE 9

Analysis of Varience for the Transfer
Task Response Latencies

—————
———

SS MS

e e—
—

I

I

Source

ar
A (Treatments) 3 3876.150 1292.050 5.8 34
B (Sex) 1 31.250 31.250 L1
1
3
3
1
3

¢ (Race) 328.050 328.050 1.483
AB 2290.550 763.516 3.435+
AC 52l.950 174.983 . 791
BC L451.250 L51.250 2.040
ABC 1536.950 512.316 2.317
S/ABC 63 14150.400 221.100
Total 79 23189.550

# p <£.005; + p<.05

that the interpretation of a mein effect must be accepted
with caution in the presence of an interaction involving
this maln effect. Thus, the significent treatment x sex
interaction means that the patterns of treatment results
vary according to the sex of the subject.

The data further indicated that the subjects under
the condition of prior tactual-visual experience took less
time to transfer to new design than did the subjects under

the other three treatment variables (see Table 10).



TABLE 10

Average Number of Seconds Required to Make the
Correct Responses in the Transfer Task

——
—

Number of
Total Subjects per
Treatment Level Seconds Treatment M
Prior Tactual Experience 35280 20 1764
Prior Visual Experience 32920 20 1646
Prior T + V Experience 31120 20 1556
No Prior Experience 38560 20 1928

1. The Treatment Effect. The t test results for the
significant treatment effect in Teble 11 revealed that prior
visual-tactual experience resulted in lower response laten-
cies than either prior tactual experience or no prior
experience, but was not significantly different from prior
visual experience alone., Prior visual experience resulted
in lower response latencles than no prior experience, but
was not significantly different from prior tactual
experience. Prior tactuel experience was not significantly
superior to no prior experience.

2. The Treatment x Sex Effect. The analysis of the
means for the treatment x sex effect in Table 12 revealed
that for boys, prior visual-tactual experience, prior visual
experience, and prior tactual experience were all superior

to no prior experience, but were not significantly different
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TABLE 11

t Test Results for Means of the Significant Treatment
Effect in the Transfer Tesk Response Latencles

Treatment Effect

Differences
Between
Comparison the Means
Visusl-Tactual vs. Visual 90 + L.50
Visual-Tactual vs. Tactual 208 + 10.40%
Visual-Tactual vs. No Experience 372 + 18.60%
Visual vs. Tectusal 118 + 5.90
Visual vs. No Experience 282 + 1l.10%
Tactual vs. No Experience 164 + 8.20

(Critical value for differences in means to exceed .05 p .
level = 9.40)
N =20

TABLE 12

t Test Results for Means of the Significant Interaction
Effect in the Transfer Task Response Latencies

Treatment x Sex

Means
Treatment Boys Girls
Visuel-Tactual Experience 83.20 72.40
Visual Experience 78.10 86.50
Tactual Experience 83.00 93.40

No Experience 102.90 89.90
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TABLE 12 (continued)

% Test Results for Means of the Significant Interaction
Effect in the Transfer Task Response Latencies

Treatment x Sex

Comparison Boys Girls
Visual-Tactual vs. Visual + 5.10 - 1h4.10%
Visual-Tactual vs. Tactual + 20 - 21.00%
Visual-Tactual vs. No Experience - 19.70#% -~ 17.50%
Visual vs., Tactual - Lh.90 - 6.90
Visual vs. No Experience - 24.80%# - 3.40
Tactual vs. No Experience - 19.90% + 3,50

(Critical value for differences in means to exceed .05 p
level = 13,28)

N = 10

from each other. Thus, it appeared that boys tended to

benefit from both sensory modalities when presented alone
and also when they were combined.

The results for girls tended to reveal that girls
benefited only from a combination of the two sensory
modalities, visual and tactual, since prior visual-tactual
experience was superior to prior visual, prior tactual, and
no prior experience. No other combination revealed any

significant differences.
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CHAPTER V
DISCUSSION

The discussion chapter was divided into three parts:

hypotheses, sex, and race.

Hypotheses

Regarding the first hypothesis that subjects under
the condition of prior visual-tactual experience would score
significantly better and take less time on the recognition
task than would the subjects under the other three condi-
tions, the data revealed that subjects who had prior visual-
tactual experience did have more correct responses on the
recognition task than the subjects under the other three
conditions. The t tests performed on all combinations of
means in the maln treatment effect revealed that the prior
visual-tactual group scored significantly better on the
recognition task than did the prior tactual and no prior
experience groups; however, there was no significant dif-
ference between the performance of the prior visual-tactual
group and the group receiving prior visual experience alone.

In reference to the second part of the first
hypothesis, 1.e., that subjects receiving prior tactual-
visual experience would have lower response latencies thean

the other three groups, the data revesled the prior
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visual-tactual group did indeed take less time to recognize
the embedded figures on the recognition task than did the
subjects under the other three conditions. The t test
results for the significant treatment effect were similar to
those for the number of correct responses on the recognition
task. The prior tactual-visual group scored significantly
better than the prior tactual and no experience groups but
was not significantly superior to the prior visual
experience group.

Nevertheless, even though most of the means compared
within the groups mentioned in the hypothesis were signifi-
cant at the .05 level, the hypothesis was not supported
totally by the data which would tend to support Gottachaldt
(1926) that previous training on the detection of embedded
figures did not significantly improve the subjects' ability
to detect simple forms imbedded in more complex designs.
However, the significant treatment effect on the recognition
task and the t test comparisons did reveal that prior train-
ing did have positive effects on the subjects who received
prior tactual-visual experience, prior tactual experience,
and prior visual experience as opposed to those subjects who
received no prior training. These findings are consistent
with previous investigations (Henle, 1942; Hannawalt, 1942;
Kolers and Zink, 1962) which have found that prior training
significantly improved the detection of embedded figures.
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According to Kephart (1960) and Piaget and Inhelder
(1956) there is an essential touch component in visual per-
ception, with actual touch contact with a stimulus contri-
buting to the interpretation of visual information. The
data on the recognition task did reveal that those subjects
who had had prior visual-tactual experience had more correct
responses on that task;Ahowever, the results were not sta-
tistically significant from the data on those subjects who
hed received only prior visual experience. This finding is
consistent with the investigations of Fantz (1966) and
DelLeon, Raskin and Gruen (1970) who stated that prior
tactual experience 1s not an essential prerequisite for
visual perception.

The response latency data suggest that when five-
year-old children are allowed prior tactuwal, prior visusal,
and prior visual-tactual experience with geometric forms
they tend to take less time to recognize those forms
embedded in more complex designs under the conditions of
prior visual-tactual and prior visual experience. It is
possible that had the children in the prior tactual-visual
group relied more on the tactual component of the training
then their response latency scores would probebly have been
higher than the group who received only prior visual
experience., A plausible reason for this is that tactual

exploration takes more time than does visual exploration of
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geometric forms (Gibson, 1969; DelLeon, Raskin and Gruen,
1970).

For hypothesis'two, that subjects under the condition
of prior visual-tactual experience would score significantly
better on the transfer task following'recognition, and take
less time to transfer to new designs than subjects under the
other conditions the results for the first part of the hypo-
thesis did not reveal any significant treatment effect, but
did produce two significant interaction effects, which will
be discussed leter. However, an analysis of the raw score
data (see Appendix E) on the number of correct responses on
the transfer of training task disclosed that the prior
tactual-visual experience group did recognize more embedded
figures on the transfer task than did any of the other three
groups.

Concerning the second part of this hypothesis, that
subjects who had received prior visual-tactual experience
would take less time to transfer to new designs, the data
confirmed that the prior visual-tactual group did have sig-
nificantly lower response latencies on the transfer of
training task. This group of subjects performed better than
the prior tactual and no prior experience groups, but did
no better statistically than the priorAvisual experience
group.

The analysis of variance for the transfer task

response lestencles also revealed a significant treatment x
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sex interaction effect at the .05 level, which will be dis-
cussed later.

In reference to the second hypothesis, the results
did not tend to support the entire hypothesis as stated.

As was previously mentioned there was not a signifi-
cant treatment effect for the transfer task. A further
examination of the raw score data (see Appendix E) revealed
that the scores were falrly evenly spread ranging from 37 to
6L, with a score in the L,0's and one in the 50's, This
finding does not support Hannawalt (1942) who stated that
prior experience enhanced the transfer of learning to new
designs. It was possible; however, had the sample in this
investigation been larger sand more stringent controls placed
on the procedures, that the results may have been different.

Regarding the significant treatment effect in the
response latencies on the transfer task, the results were
similer to the data on the response latencies of the recog-
nition task. The statements made by Gibson (1969) and
DeLeon, Raskin, and Gruen would appear to apply here also.

It was further hypothesized that prior visual
experiences alone would result in better recognition scores,
better tranafer task scores, and lower recognition task and
transfer task response latencies than the sub jects under
prior tactual experience alone. In regard to the recogni-
tion task the t test results did reveal that the subjects

recelving prior visual experience made significantly more
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correct responses than did those subjects receiving prior
tactual experience, snd, in addition, had significantly lower
response latencies than did the prior tactual group.

The transfer of training results were not so posi-
tive. There was not a significant treastment effect on the
transfer task; thus, multiple t tests were not computed on
the cogbinations of means among the treatments. However, an
enalysis of the raw score dates (see Appendix E) disclosed
that the subjects in the prior visual experience group did
indeed mseke more correct responses on the transfer task
than did the subjects in the prior tactual group.

There was a significant treatment effect at the .005
level on the transfer task response lstencies; however, the
t tests computed on e2ll combinstions of means did not reveal
any significent difference between the response latencies of
the prior visual experience group and the prior tactusl
experience group.

Overall, the data tended to confirm the parts of the
hypothesis which referred to the recognition task but did
not confirm the sections which referred to the transfer task,.
Thus, the results did not support the hypothesis as stated,
but the results of the recognition task are consistent with
the studies of Pick, Pick and Klein (1967), Lipsitt and
Spiker (1967) and DeLeon, Raskin and Gruen (1970) who state
that visuael discrimination in young children is superior to

tactual discrimination.



53

It should be mentioned, however, that consistent with
the DeLeon, Raskin and Gruen (1970) study the children in
the present investigation may have been too old for tactual
cues to manifest a major influence on the recognition of the
embedded figures and that five-year-old children, whether
they be middle class or economically deprived, may have been
too old to test this hypothesis. A similar study on young
children, preferably infants, might result in entirely dif-
ferent findings.

Even though no speciflic hypotheses were stated
regarding sex or race the data revealed some interesting

results concerning these two variebles,

Sex

The results of the analysis of variasnce for correct
responses on the transfer of training task revealed a sig-
nificent treatment x sex interaction effect, at the .01
level.

An examinstion of the mean number of correct responses
on the transfer task disclosed that boys who received prior
visual-tactual experience made the most correct responses,
followed by the prior tactusl experience group, the prior
visual experience group, and msking the least number of cor-
rect responses on the transfer task was the no prior

experience group.
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The pattern for girls was different in some respects.
The group who received prior visual-tactual experience made
more correct responses, followed by the prior visual
experience group. Interesting to this investigator was the
fact that girls who received no prior experience made more
correct responses than did the group who received prior
tactual experience. Thus, it would seem from this finding
that prior tactual experience hesd no inhibiting effect on
performance., Is it possible that on discrimination tesks of
this nature that girls do not rely on tactual cues for
recognition?

The girls in this study made more correct responses
on the transfer task than did the boys, but the difference
was not significant.

An examination of the t test comparisons on the trans-
fer of training task revealed that boys appeared to benefit
from all three types of prior training when compared with
the no prior experience group; but, when the three prior
training groups were compared with each other, no signifi-
cant differences were found. However, for the girls the
overall pattern of results seemed to indicate that on the
transfer of training task, prior visual experience was help-
ful while prior tactual experience was not.

In addition to the significent treatment x sex inter-

action on the transfer of training task, there was also a
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significant treatment x sex interaction effect at the .05
level on the transfer task response latencies,

An examination of the mean number of seconds required
to recognize the embedded figures on the transfer of train-
ing task revealed that for boys the group who received prior
visual experience had the lowest response latencles, fol-
lowed by the prior tactual group, the prior visual-tactual
group and the group who had received no prior experience.
For the girls the group who received prior visual-tactual
experience had the lowest response latencles, followed by
the prior visual group, the no prior experience group and
the tactual group. This pattern of results was identical to
the pattern of results for girls on the tranéfer task.

Reviewing the t test comparisons for the treatment x
sex interaction on the transfer task response latencies the
pattern of results for boys was identical to their pattern
of results on the transfer task. All three prior training
groups had lower response latencies than the no prior
experience group, but when the three types of prior sensory
training groups were compasred with each other, no signifi-
cant differences were found. It appeared that on the trans-
fer task, both sensory modalities separately and when com-
bined tended to lower the response latencies; .For girls,
however, i1t appeared that only the combination of the two

sensory modalities resulted in lower response latencies.
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Except for the two discussed significant treatment x
sex interactions, there were no significant main effects due
to sex or any other interaction effects regarding sex in

this investigation.

Race

There was no significant finding regarding race in
this experiment. In the analysis of varisnce for correct
responses on the transfer of training task a significant
treatment x race interaction effect, at the .0l level, was
revealed.

An inspection of the mean number of correct responses
on the transfer task disclosed that the black subjects who
hed received prior visual experience made the most correct
responses, followed by the prior visual-tactual group, the
tactual group, and the no prior experience group. The white
subjects, however, exhibited a different pattern. The sub-
Jects who had received prior visual-tactual experience made
the most correct responses, followed by the prior visuél
group, the prior tactual group, and the no prior experience
group.

The white subjects made more correct responses on the
transfer task, but the difference was not significant.

A survey of the t test comparisons of the mean number
of correct responses on the transfer task revealed that

there were no significant comperisons, at the .05 level,
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among the black subjects. There was a marginal finding,
however, at the .10 level, suggesting that black sub jects.
did benefit from prior visual experiences. For whites,
however, the most promihent pattern appeared to be that the

white subjects benefited more from the visuasl modality than
the tactual modality on the tranasfer task.
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CHAPTER VI
SUMMARY AND CONCLUSIONS

It was the purpose of this investigation to study the
"relative effects of prior tactual, prior visual and prior
visual-tactual experience on the recognition of simple
shapes embedded in more complex figures, the length of time
needed to recognize the shapes, the transfer to new desligns
following the recognition task and the length of time needed
to make the transfer. The variables were compared in rela-
tion to sex and race.

There were eighty, five-year-old subjecté in this
study; forty blacks and forty whites, forty malés and forty
females, drawn randomly from all the children attending Head
Starf in the area covered by the Kentucky River Foothills
Development Council. Each subject was randomly assigned to
one of four treatment groups: prior tactuél experience,
prior visual experience, prior tactual-visual experience,
and no prior experience. Each treatment group consisted of
twehty subjects: five white males; five blsck males; five
white females; and five black femeles.

A stage, wooden cut-outs of geometric forms, and
drawn and colored cardboard embedded designs were used to

'test the three hypotheses, and to determine whether any sex



59

or race differences were present. A recognition task and a
transfer of training task were administered to each child.

The first hypothesis was that subjJects under the con-
dition of prior visual-tactual experience would score sig-
nificantly better and take less time on the recognition task
than would the subjects under the other three conditions.

The second hypothesls was thst subjects under the
condition of prior visual-tactual experience would score
significantly better on the transfer task following the
recognition task, and take less time to transfer to new
designs than subjects under the other conditions.

The third hypothesis was that prior experience alone
would result in better recognition scores, better scores on
the transfer task, lower response latencies on the recogni-
tion task, and take less time to transfer to new designs
than would subjects in the condition of prior tactual
experience alone.

No research was readily available which would point
to differences on performance due to sex or race so that no
specific hypotheses were stated.

As they are stated,wgypotheses I, TI, and II1I were not
totally supported by the data.

The major conclusions of this investigation were as
follows:

1. Previous sensory experience does tend to enhance

five-year-old children's asbility to recognize embedded figures.
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2. The data in this investigation tends to only
partially support those theorists who maintain that there is
not an essential touch component in the visual recognition
of geometric forms on these kinds of discrimination tasks,
in that tactual experience had some effect but this was not
as powerful as visual experience.

3. Even though prior sensory experience aids in the
recognition of embedded figures, there is no statistical
evidence in this investigation which would support the con-
clusion that it also aids in the transfer of recognition to
new designs in the sense of main effects across all types of
sub jects.

4. Girls in this investigation tended to rely on
visual cues when attempting to recognize geometric forms on
the transfer task. _

S. Tactual experience appeared to have an inhibiting
effect on girls attempting to recognize geometric shapes on
the transfer task.

6. Boys in this study tended to utilize both sensory
modalities separately or combined to recognize embedded '
shapes on the transfer task.

7. Black children in this study appeared to benefit
from the prior visual sensory experiences on the transfer
task buf these results did not reach clear statistical sig-

nificance.
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8. White children in this investigstion tended to
rely on the visual modality in the recognition of geometric
shapes on the transfer task.

9. Much additional research is needed. Research is
needed to clarify the problems of definitions of psst
experlience, performance set, and instructions given to sub-
Jects. Much research on the actual relationship between
vision and touch needs to be done. Such research specif-
ically on how infants manipulate the objects in their
environments would aid investigators in their understanding
of how the senses act as perceptual systems. Further
research needs to be done on economically deprived children
and children from minority groups of all ages to determine
how the various senses, especially vision and touch, affect
their perceptions of the affordances and the invariasnt pro-
perties of the objects in their environments. 1In close
assocliation to this suggestion is that controlled experi-
ments need to be carried out on how the child's particular
environment affects his interpretation of sensory input from
the objects he manipulates in his environment. 1In addition,
research on rural-urban differences and similarities in per-
ceptual development would increase the understanding of
educators faced with the problems of implementing educa-
tional programs to alleviate much of the misunderstanding
and self-fulfilling prophesies encountered by rural youth

who migrate to urban industrial complexes.
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January 8, 1973

MEMO TO: Specific Center

FROM: Roswell David Cox--Berea College, Assistant Professor
of Child Development.

RE: Ph.D. Dissertation Research Project.

I have been consulting with Loretta Lundsford and Linda
Stillwagon about the possibility of using the five-year-old
Head Start children enrolled in the Kentucky River Foothill
Agency Head Start Program as sub jects for my Ph.D. disserta-
tion experiment during the month of January. Both Loretta
and Linda have given me permission to do the study, but I
feel I need to meet you personally and get your individual
permission and answer any questions you may have about my
experiment; therefore, I would like to visit your center
briefly, Thursday or Friday of this week; i.e., January 11l
or 12, 1973.

As an introduction, let me give you some information
about my study. The investigation 1s designed to study the
effects of previous visual, tactual, and visual-tactual
experiences on the recognition and transfer of geometric
forms embedded in complex designs and the time needed to
recognize and transfer to new designs. There will be a ran-
dom sample of 80 children chosen from all the children in
the KRF program, thus, it 1s probable that some children
will be selected from all centers. If you have questions,
please feel free to ask me when I see you about the possi-
bility of using the children in your classrooms in the study.

In addition, I would like to have your permission to
allow some of my students who are currently taking my
course, Education of the Preschool Child, to work in your
classroom at least one day each during the month of January.

Further, Loretta and I discussed an "in-kind consultation-
training" arrangement during the duration of the study. I
will be available to you to answer any questions you may have
regarding curriculum, behavior problems, scheduling, etc.
while I am in your center.

I am sure that both you and I will find the learning
experience in the next few weeks very rewarding.

Sincerely,

Ros Cox
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DATA SHEET
No.._ Male
Group Female N
RECOGNITION TASK TIME (SEC) TRANSFER TASK TIME (SEC)

1 1
2 2
3 3
L L
5 5
6 6
TOTAL TOTAL

MEAN

MEAN
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Drawing of Stage Used in the Experiment
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Geometric Forms Used in the Recognition Task




Geometric Forms Used in the Transfer Task
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Raw Score Data--Recognition Task
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Ci1 C2
By Bo By Bp
5 3 L 3
N 2 2 3
A1 1 3 1l 3
3 5 3 2
2 2 1 1l
53
2 S 1 L
5 b 5 5
Ao 2 4 L 3
: ; : 3
70
3 5 5 Ly
oo i 3 i
3
L 3 L L
4 2 3 L '
73
0 L 2 2
1 3 2 0
Ay 2 3 2 3
2 2 1 2
2 2 1 1
37
57 67 52 57 233
A] - prior tactual experience By - Male
Ap - prior visual experience Bp - Female
A3 - prior tactual-visual experience Cj - White
A) - no prior experience Co - Black
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Raw Score Data--Transfer Task
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Raw Score Data--Recognition Task Response
Latencies (in seconds)

By By By B,
31 80 55 8L
A 106 82 109 o
1 66 6 73 g
91 98 101 105 ,
1655
100 32 102 )
29 5 39 3
A2 87 9 59 7
56 66 83 67
36 49 112 N
1268
: & 8 I
Ay 7 21 70 48
79 78 9 66
Ll 83 6 70
1261
120 55 96 9l
106 gs 107 120
Ay 97 8 92 89
98 108 117 92
86 97 102 104
1943
1525 1399 1636 1567 6127




Raw Score Data--Treansfer Task Response
Latencies (in seconds)
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n——

C1 : Co
By Bp B Bp
8L 83 79 104
2 88 66 99
Aq 120 88 106 105
82 86 59 95
95 82 67 104
1764
111 89 75 99
6 8 67 81
As 7 6 75 108
75 8L 68 73
70 85 100 102
16116
1;1 ug 75 62
Aq 6 1 13% ;5
65 8L 116 70
85 104 68 71
1556
88 96 117 101
120 52 9 106
A, 88 86 110 97
107 96 107 108
ol 77 103 80
1928
1743 1623 1729 1799 6894
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Embedded Figures--Recognition Task

81

1
3 3
1 2
o) 1
3 3
{ 1
2 112 2
2 1
2
Blue----1 2
Green---2
Rede=m=- 3 1 2
K1
2 3
1
3
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N

Embedded Figures--Recognition Task
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Embedded Figures--Transfer Task

1,5

3,4
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Example: Tdkey Lt Test Analysis for the Significant Treat-

ment Effect in Table 1

S/ABC = 1.13 (is an estimate of s2)

CQ_!!_! \] 2 6.12) = I 2(:s)w = G_gﬂ! 21;(.)12 - 0336

Where n = number of subjects per group to be compsred

.05 confidence level t for 64 df is 2.00

x t value at .05 confidence level = critical dif-
Gdm " =
- ference

Critical difference is 2.00 x .336 = .67

fl

Visual-Tactual v, Visual. o « ¢ o « o « « « « o + .15
Visual-Tactual vs. Tactual . « ¢« « o« ¢ ¢« & o« o o + 1.00%
Visual-Tactual vs. No Prior Experience . . . . . + 1.80%
Visugl va, Tactu8l « . o « ¢ o o ¢ ¢« « o o o o o« + .85%
Visual va. No Experience . . « « ¢ « ¢ o« « o o o + 1,65%
Tactual vs. No Experience. « . « « « « « « o « « + .80%
+ = Firat treatment of the pair compared is greater

~- = Second treatment of the pelr compared is greater

#

Significant at .05 level of confidence



