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FOREWORD

Eye speclalists in recent years have recognized that
the use of the eyes by children with very low vision will
not cause damage nor decrease the degree of remaining vision.
This discovery has led educators of blind children to give
increased attentlon to the effective use of any remaining
vislon for educational purposes,

This monograph 1s based on a doctoral dissertation en-
titled "Effects of Experimental Teaching on the Visual
Behavior of Children Educated as Though They Had No Vision",
which was submitted to the Department of Education at George
Peabody College for Teachers i: 1963, The purpose of the
study was to determine whether the visual hehavior of blind
children with remaining vision could be improved significantly
by a short period of specialized instruction with appropriate
materials, The subJjects were children with extremely low
degrees of remaining vision, who previously had received no
specific lnstruction in visual discrimination and recognition
of educational materials, |

The Amerlcan Foundation for the Blind appreciates the
opportunity to add this ploneer study to the 1literature

avallable for students in the field. We are sincerely grate-~

ful to Dr. Barraga for her permlssion to publish it.

M. Robert Barnett

Executive Director
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INTRODUCTION

When specilal education provisions were first made for
children with low degrees of vision, one basic purpose was
to "save thelr sight" by the use of materials and methods
which required minimal use of vision. Only recently have
changes in thls philosophy been reflected in educational
practice. Eye speclalists have increasingly encouraged the
use of eyes, and suggested that even in most cases of
pathologlical conditions, the use of the eyes will not cause
damage nor decrease the degree of remaining vision. With
this medical release, educators are increasingly focusing
their attention on the effective use of any bit of remalning
vision.

When young children are diagnosed as blind in terms of
standard distance aculty measurements, there 1s a tendency
to accept this as a valid basis for educational prognoses,
even though the children may have potentially useful but
undeveloped near point vision. By repeated observation of
visual materials brought very close to the eyes or by use of
enlarged materlials, some children may develop considerable
visual efficlency, even though the eye examination revesls
no numerical index or a very low measurement of aculty (Bier,
1960). If little encouragement and no planned opportunities

for the development and use of near vision are offered such
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children, they may encounter few experiences which stimulate
the desire or the need for endeavoring to develop whatever
vision they may possess,

Noting that some children with very low vision read
print while others read braille, Jones (1961, p. 24) sug-
gested that environmental factors may be very important "in
encouraging or discouraging the child with very limited
vision to put forth the necessary effort required to develop
adequate visual skills."

The literature, teachers, and personal experience of the
investigator suggest the need for educational research to
determine whether or not some children with extremely low
degrees of vision can learn, through a period of systematic
teaching, to utilize vision in early educational experiences.
Because of the gross lack of research related to this prob-
lem, educators often fail to motivate children to make low
degrees of vision contribute to learning. Having no defini-
tive means of appralsal, teachers have been required to
depend on eye examination reports or to use trial and error
methods in attempting to determine children's potential
abllities in visual functioning.

The recognition of the limitations in knowledge of the
educational value of low vision coupled with the need for
controlled studies in the desirability of visual stimulation
have provided impetus for this study.
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Purpose 3
The purpose of this study was to determine if the visual

behavior of blind children having remaining vision could be
improved significantly by a short perlod of specialized
instruction with appropriate materials. The subjects were
children with extremely low degrees of remaining vision, who
had previousiy received no specific instruction in visual

discrimination and recognition of educational materials.

Definition of Terms

In order to orient the reader to the scope and limita-
tions of the research, and to define the problem clearly,
the following terms required definition:

Blind. The most frequently accepted definition of
blind states:

Central viaual aculty of 20/200 or less in
the better eye, with correcting glasses; or central
visual aculty of more than 20/200 if there is a
field defeot in which the peripheral field has
contracted to such an extent that the wides¢t
diameter of visual field subtends an angular dis-
tance no greater than 20 degrees (Kerby, 1940,

p. 3). ,
Distance visual acuity. According to Asheroft (1963b)

the clinical recording of acufﬁy as measured by the standard
Snellen E distance chart is knuwn as distance aouityt,

Near visual aculty. For purposes of this study, near

visual aculty was defined as the clinical recording of acuity
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measured by the Guibor Near Vision Chart* (adapted from the

Snellen E distance chart). The symbols on the chart coin-
clde with the size letters which the person with normal
vision 1s expected to read at a distance of 14 inches, If,
at 14 inches the person can read the symbol the normal eye
can read at that distance, he 1s sald to have 14/1i near
visual aculty or the equivalent of 2Q/20 near vision, and
100% visual efficiency. A reading of 14/140 1is equivalent
to distance vision of 20/200 or 20% visual efficiency. If
the individual can read the 14/140 symbol only when brought
nearer the eye, the distance at which it 1s read is recorded
in the numerator; e.g. 3/140 is equivalent to 20% visual
efficiency at a point within three inches of the eye.
Resldual vision. As used in this study residual vision

was deflned as any degree of vision which, though not
describable in numerical terms, could be clinically described
as lilght perception, object perception, or counts fingers,
and was sufflcient to enable the individual to discriminate
and recognize visually sultable materials within his low

~ vision range.

Remaining vision. The term remaining vision was used

as an inclusive term to denote the degree of vision which

*A chart designed by Dr. George P. Guibor, Chicago,
Illinois, which shows percentages of visual efficiency for
reading various sizes of type. This chart 1s available from
distributors of ophthalmic supplies.

~




includes both near pcint aculty and residual visicn as

defined.

RELATED RESEARCH

Introduction

Increased interest Iin the problems of children wlth
visual impairments has been reflected in recent writings and
reviews cf research activities (Ashercft, 1963; American
Feoundation for the Blind Research Bulletin, No. 2, 1962).
More conference diszussions and increasing numbers of pro-
posed research projects give evidence of greater concern for
the educational implications of limited visual functioning:
The meager research to date tends to pose more questions ;nd
problems than to provide lucld answers to the visual behavior
of children with remalning vision., Sixty per cent of the
legally blind students registered at the American Printing
House for the Blind in 1960 for use of speclal educational
materials (Jones, 1961) were reported to have remaining
vision in excess of light perception. Many of the students
with recorded distance acuities of 5/200-20/200 were using
print as thelr primary educaticnal media, and some children
with distance acuity so low that it was reported as "counts
fingers" or "objJect perceﬁtion" were also registered as print

readers.




These and other data focus attention on some very
pertinent questions for educators:

1. Has the lack of educational opportunity for visual
experiences prevented the development of visual discrimina-
tion and recognition of materials which children with low
distance aculty are actually zvle to see at a very near
point?

2. Would a relatively short period of individualized
teaching with appropriate educational materials increase the
ability of some children to make more effective use of low
vision?

3. Could differentiating individual characteristics be
identified in qualitative assessment of functional vision
among these children?

Eye specialists (Bler, 1960; Dorman, 1949; J. E,
Lancaster, 1949; Sloan, 1956) stress the necessity of per-
sonal attention to each child with low vision; some children
will have better near vision than distance vision, and vice
versa; all children with low vision suffer from lack of
visual stimulation, and may need to be taught visual forms,

and be won over to the "world of seeing." Unless previous

experiences have provided the child an opportunity to com-

municate in terms of his visual discriminations, he may be
unable to utilize educational materials meaningfully.

Regardless of how low the degree of remaining vision, visual
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experience should be provided in order to promote the use of
visual materlals in tactual, auditory, and related learning.

Little, 1f any, educational research has dealt with the
personal characteristics or the visual behavior of children
whose observations are limited to a range within a few
inches of the eyes. Studles of the effects of visual train-
ing on the increase of visual efficlency have been carried
on primarily wilth subjects who had muscular anomalies.
Psychologlcal experiments have been concerned with sensory
deprivation and/or stimulation and speed of visual percep-
tion. Few studles of any nature have been based on theories
of the behavioral aspects of seeing. Nevertheless, the
findings which have been reported appear relevant to an
integrated understanding of the physilological, psychologlcal,
and educational factors related to optimal visual function-
ing.

The following review summarizes briefly the develop-
mental phases of vision in terms of maturation, and the
abllity to discriminate as a result of visual stimulation
and visual training. The review of psyeshophysiological
aspects of the visual process includes the consideration of
visual aculty and efficiency, visual perception, and the
nature and effects of physical and psychological deficits.

s The relation of visual efficiency to the reading process in

general 1s examined, and the review 1s concluded with a




discussion of the interrelation of organlc defects and the

reading behavior of children. ’

Developmental Aspects of Vision

Maturation. Visual functioning 1s an act and a process

evinced by "an acticn system which has a structured form"
and a lawful sequence of development (Gesell, Ilg, & Bullils,
1950). In the infant the process 1is subtle and swift, and
the various physiological functions develop concurrently but
not uniformly. Gesell views fixation as the baslc visual
function, whereas the other prozesses of focus, fusion, and
unification are refinements in the process. The patterns of .
visual behavior are thought to continue thelr attempted
growth toward cptimal realization even when physlcal diffi- y
culties intervene. However, in chlldren with severe
anatomical defects, achlievement of the "full measure of
uormal development" 1s opposed by the faulty structural
condition of the end organ, and growth i1s hampered. Even
though the basic structure must remain unchanged, experience
and training may act as amellorating forces in improving
visual efficiency.
An English ophthalmologlst (Law, 1960) followed closely
the development of 14 infants who were suspected of being ‘
blind at or shortly after the time of blrth. Only three of
the children remained totally blind, whereas the 11 others
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showed distinet signs of improving visual aculty during the
developmental years. Law postulated that 80% of babies
suspected of being blind at birth eventually prove to have
some useful vision. This suggestion is in keeping with
Gesell's theory of continued growth and improvement of the
visual processes through experience, even in the face of
physical impairment,

Stimulation and discrimination. Experimental studies

of animals reared in total darkness (Riesen, Chow, Semmes, &
Nissen, 1951; Woodruff & Wickens, 1951) have revealed a
gross lack of development of the visual processes and an
absence of discrimination ability upon initial exposure to
light. Although responses to visual patterns emerged over a
perlod of time, the effects of the delayed development of
visual processes were reflected in subsequent behavior. The
deprivation of light prevented stimulation of visual
receptors, and consequently prohibited the opportunity for
experience in fixation and fusion, considered by Gesell to
be the unifying aspects of visual functioning,

Analagous to the work of Riesen, et. al. with animals,
Senden (1960) compiled pubiished reports on congenitally
blind persons (some of whom were children) whose sight had
been restored by surgery. Objects were clearly visidle to
them immediately, but identification by name was impossible

without their already practiced mode of tactual exploration,
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During periods of training in visual recognition, instanta-

neous recognitions did not occur, but a gradual lntegration
of separate details ultimately resulted in recognition.
Similar to Senden's compilation, a report from Voronezh
Medical Institute in Russia (London, 1960) outlined the
progress toward visual discrimination and recognition in
postoperative cataract patients. The children were unable
to recognlze objects by name although they reported seeing
gomething. If the objJect were familiar to them, recognition
was immediate upon tactual contact. Unfamillar objects
which were viewed and touched were related to familliar
obJects. Form, size, bulk, number, color, and distance were
all indeterminable upon sight. All processes for visual
recognition were carried out more slowly than in normally
seeing children, who operated by sight alone, suggesting
that "visual receptors to cortical termini" had to be stimu-
lated slowly. This account i1s more speciflc, yet similar to
Senden's data, and 1s in harmony with Gesell's theory of
visual development in the infant and young chlild. The
physiological process of form discrimination can be
accounted for by excitation of the nerves within the "primary
projection system of the eye," the center of which 1s the
fovea (Day, 1957). The reception of visual stimull by

foveal cells produces the sharpest aculty because these cells
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are directly connected to visual receptors in the occlpital '
cortex,

The stimulation of visual cells in the peripheral
retina may produce sufficient excitation for recognition of
form characteristics. However, the strength of the visual
impulse may be 8o weak that 1t 1limits coordinated motor
activity, or, as in the case of nystagmus, there may be a
lack of control of eye muscles., In either event, "cortical
distribution is poor and disorganized" (Day, 1957; Gibson,
1951). This phenomenon 1s further illustrated by a study of
electroencephalograms of children with severe visual defect’
(Lairy & Netchine, 1962). They found a 50% functional

. retardation in the reception of sensory lmpulses; and also
a reduction in EEG alpha rhythm in the occlpltal area., How-
ever, this depression was not proportional to the degree of
visual defect so could not be attributed solely to the
anatomlcal structure of the eye. Several possible causes
were suggested, one of which was the probable "inability of
sensory impulses in the cortical-visual area to become
afferent." However, Bateman (1962), whose study is discussed
in the relation of visual defests to reading achievement,
suggested that central processes appear to compensate, to
some degree, for the lack of sensory afference,

' An interesting thesis was submitted by Renshaw (1945),

who suggested that as repeated visual stimuli are experienced




and skill in discrimination increases, the retinal image

increases in size and in sharpness; the sensory aspects of
vision then tend to become subordinate to the motor func-
tioning so that an integration of sensory and motor
gctivitlies fulfill the act of visual discrimination.

The presence of physiological abnormalities in the basic
structures of the eye complicate the entrance of light anq/or
the stimulation of the retinal area, thereby restricting the
developmental maturation of reflexive processes such as
fixation and fusion (Julia E. Lancaster, 1949). This notion
relates to the findings of Lairy and Netchine (1962) in
regard to the retarded functioning of psychomotor processes
in children with structural defects.

Evidence of the specificlity of elither sensory or motor
functions in visual behavior has yet to be clarified, but
theoretical implications and experimental studies indicate
a functional interrelatedness between them. The extent and
nature of the relation appears to be dependent, to some
degree, upon the increased stimulation of visual cells as a
precurscer to or a concommitant of developmental maturation.

Visual training. Orthoptic training was designed,

specifically, to aid individuals in obtaining the best vision
possible (despite anatomical limitations) by training in the
use of certain muscles or groups of muscles (Sells & Fixott,

1957). Because the act of seeing involved a degree of
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muscular performance, the assumptlon was that exercise of
supposedly weak eye muscles would increase their strength
and size, and consequently enhance theilr functional effi-
clency (W. B. Lancaster, 1944),

Sells and Fixott (1957) felt that the improvement of
visual functioning was accomplished through either orthoptic
training or perceptual training, but acknowledged that, in
some cases, both types of training might be necegsary to
effect the desired change in visual performance, Since no
studies utilizing control and providing definitive evidence
have shown that visual training affected pathologic condi~
tions or motor anomalies, the increase in visual efficliency
must be considered as a change in perceptual behavior
(Hildreth, 1947; W. B. Lancaster, 1944), Therefore, the
further review of the literature has been concentrated on

the perceptual aspects of vision.

Psychophysilological Aspscts of Vision

Visual aculty and visual efficiency. In both medical

and psychologlcal literature, semantic confusion and con-
flicting theorles have been prevalent in the undifferentiated
use of such terms as visual aculty, visual efficiency, and
visual perception. Harvey (1959) presented a comprehensive

review of the diverse psychologlcal theories concerning

visual aculty and visual perception, Some psychologists
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(Allport, 1955; Postman, 1955; Sells & Fixott, 1957) now
seem to agree that visual perception and learning are inter-
dependent phenomena in determining the degree and nature of
the visual efficiency of individuals. In the case of chil-
dren with very low degrees of vision the concern should be
with visual efficiency and not with visual aculty (Bier,
1960), and 1t 43 in this area that research appears to be
most fruitful,

According to some ophthalmologists (Ehlers, 1953;
Hildreth, 1947) visual acuity can have no one true value,
but 1s determined by and 18 as variable as the mental capac-
1ty of each individual. Improvement in visual efficlency 1is
thought to be a matter of learning (Julia E. Lancaster, 1949)
which involves the development of: 1) Attention in order to
bring the stimuli within visual range, 2) Awareness and
recognition of visual form which involves cortical and
emotlonal factors. 3) Response as an indication that learn-
ing 1s ocecurring, 4) Satisfaction, an emotional component;,
which determines the success or failure of the learning
process, 5) Repetition, the means by which learning patterns
are fully established. Concelvably, the degree of visual
efficiency may be affected by restriction in development of
any one of these phases.

Visual discrimination and visual perception. Visual

discrimination and recognlition are thought to develop through
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a progressive merging of three stages suggested as (Dickinson,
1926; Hake, 1957; Vernon, 1954): 1) Knowledge that something
exists in the visual fdeld although no contour or discrete
parts of the pattern stand out. There could be a relation
heﬁb to the ophthalmological description of "moving objects"
used in denoting an extremely low degree of vision. 2) The
emergence of the visual pattern as a "generic vbject" of
some general category or one in which certain parts can be
interpreted. The medical recording of "object perception"
may be comparable to this stage. 3) The organization of
separate detalls into kmown characteristics of a specific..
object completes the recognition process. In case of very
low vision, this stage may be described as "counts fingers."

Submitting a statiatical model for the visual recogni-
tion process, Binder (1955, p. 119) proposed several
ingredients common to visual discrimination and visual
perception, such aa: 1) stimulating situations, 2) predis-
position to instructions, 3) general class of potential
stimuli (out of which one is chosen), 4) response of subject,
5) general class of acceptable responses (out of whioch one
is made). Recognition is accomplished 1f the S responds
with an appropriate name to visual stimuli, and 1t 1s at
this point that a visual experience becomes meaningful.
These common elements suggest considerable overlap between

visual discrimination and visual perception, which must be
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regarded as mutually dependent phenomena in the totali visual
process,

Three phases of visual perception beyond the sensory
excitation are considered essential to perception

1) a constructional process wherein the sensory
qualities are sultakly weighed and combilned,
each in its appropriate degree of importance,
into a more or less clearly differentiated
formal structure.

2) an assimilative process whereby the present
percept 1is related to the body of past experi-
ence--eompared, accepted, or rejected--and is
then referred back to some part of the external
environment from which 1t is assumed to have
originated.

3) a response tendency, indicating the observer's
reaction, overt and implicit, to the full
implications of percept (Douglas, 1947, p. 5).

Visual perception is a "decision process which 1nvolves
the utilization of discriminatory cues" (Bruner, 1957, p.
127). One of the most important aspects of perceptual
learning is the ability to "code the environment in terms of
1ts object character." The development of cues for appro-
priate placement of obJjects in categories may evolve
unconsclously as visual learning advances.

Obviously, "limitation of the visual channel places a
heavy load on the interpretative functions" (Hake, 1957, p.
37), and although interpretations may be accomplished with
difficulty, they can be achleved. This suppositicn appears
to place the major responsibility for explication on cerebral

processes. Whether Gesell was inferring a similar idea 1s
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unclear, but he postulated possible continued growth of

visual behavicr patterns as a result of training and experl-
ence. In cases of sensory deficit in the visual mechanism,
it 1s plausible that a longer duration of stimulation 1is
necessary in order for transmissions from the retina to the
brain to be effected znd interpreted. Posslbly, a trinary
but unequal sequence of sensory, motor, and cerebral proc-
esses occurs in which superior cerebral functioning may
compensate for inadequacles in elther sensory or motor areas,
a suggestion related to Hebb's (1949) neural theory to be
discussed shortly.

Numerous experimental studies in psychology (using Ss
with normal vision) elther imply or lend direct support to
these postulations. Exposing figures for differentlaticn,
matching, and recognition, Freeman (1929) concluded that
repetition and rapidity of exposure increased recognition
ability, and that if a given configuration were simiiar to
one previously recognized, the reapuvnse Wwas easier and
faster.

The learning of form recognition was studied (Fehrer,
1935) by presenting repeated, rapid exposures of dilfferent
figures. 38 showed a beginning state of insecurity in
recognition, but appeared to progress consistently through

the %hree phases of visual perception previously discussed,

until recognition was rapid and accurate, Further
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substantiation for Hake's theory of a "heavier load on
interpretative functions" may be seen from studies dealing
with functional perception in the retinal periphery. Drury
(1933) studled behavioral changes in adults from exposure to
meaningful material. The Ss reglstered gains, lcsses, shifts,
and regains, after which recognition became stabilized and
certain. "The main progress was from labile, uncertain, and
inconclusive function to a fixed, stable, and conclusive
performance whose end-product was a determinate and ablding
obJect" (Drury, 1933, p. 646). She concluded that it was
possible for percepts to be developed fully from vague and
distorted sensory patterns.

A multitude of experiments concerned with brief expo- N
sures of visual stimull have not delineated clearly whether
the effects are concerned with the visual system or cerebral
interpretations. Hake (1957) theorized that without prior
information or alternatives in regard to the stimulus, the
need for a strong visual image was greater.

Many factors are involved in perceptual learning some
of which have been summarized in a review by Sells and
Fixott (1957). The amount and frequency of practice corre-
late positively with the sum of learmed responses; evidence 4
polnts to the occurrence of greater effects in the early

stages of learning; feedback of correct responses by the ¢

experimenter serves as reinforcement; distribution of
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practice has been more effective than massed drill. No
: measurement of Ss motivation has been reported, but in exper-
iments dealing with extinetion and retrials to learning,
periodic reinforcement with knowledge of :’esults has tended
to reestablish correct responses.

Experimental investigations of the effects of past
experiences (Djang, 1937; Henle, 1542) have led to the con-
clusion that when several alternative courses were possible,
previously experienced perceptions dominated the cholces of
the percelver. Pratt (1950) suggested that past experience
was negliglble at the sensory level, but maximum at the
motor level. At whatever level, visual stimulation accom-
panled by teaching of accurate perceptions c¢f obJects would
appear to be a necessity for the child with severely impaired
vision in order for him to bulld a substrata of perceptual
cholces. Bateman (1962, p. 110) intimated a similar idea,
in a study to be discussed in the next section, when she
suggested that "many partially sighted children need help in
interpreting or obtaining meaning from visual symbols.,"

Various theorles of perceptual defense pervade psycho-
logical literature, but the most widely accepted one is
known as the "hypothesis theory" (Brown, 1961, p. T9) based
primarily on "set" theory. The basic notion is that perceliv-
ing takes place when one is prepared for seeing by "the

input and confirmation of information from the environment,"




Y.
and that "visual recognition response i1s to a considerable
degree, a learned response." Conflicting reports have
appeared as to the significance of the relationship between
stimulus emotionality and the ease and speed of visual
recognition (Rosenzwelg & Postman, 1958; Forrest, 1962).
Both medical and psychologlcal theorists stress the
importance of self-motivation and satisfaction in perceptual
learning. Perhaps chlldren who have depended on channels of
learning other than visual are not aware that visual percep-
tion could give them a satisfying feeling. Glven an opportu-
nlty to become aware of the possibilities for visual
enjoyment at near point, 1t seems possible that many such
children would develop an interest in "learning by seeing."

Sensory impairment and visual perception. Psychological

experiments have been concerned primarily with sensory and
perceptual phenomena in adults whose visual mechanlisms were
structurally intact. For this reason, no direct relation-
ship can be assumed to exist with any chlldren, more
speclfically with children who have marked physical devia-
tions of the eye.

Hebb's psychoneurologlcal theory of visual behavior
appears to be particularly germane to the problems of visual
stimulation and neural transfer which prohably accompany a

defective visual mechanlsm,., His theory is based or. the

assumption that "a particular perception depends on the
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excltation of particular cells at some point in the concep=-
tual neural system" (Hebb, 1949, p. 17). He suggests that
the development of visual perception is a process involving
a triumvirate of functions within the neural system--
sensory, motor, and cognitive. No one of these individual
gystems can completely dominate elther behavior or perceptlon,
but each performs an unique "medlating process" in prepara-
tion for a suiltable response., The process of mediation
occurs by the formation of "cell assemblies" (upon repeated
stimulation of certain cells) resulting in a chain of
central cortical events with motor links in perceptual cells.
Provided there is no breakdown in the "phase sequence," "the
same properties of form are percelved whatever the retinal
projection, provided the aculty is sufficient" (Hebb, 1949,
p. 49). Consequently, the more constant the visual stimula-
tion from an obJect, the more spontaneous will be the
identification and response,

As a theoretical supplement to his former assumptions,
Hebb (1955) discussed the relation of drives to the con-
ceptual nervous system. His definition of motivation was

a general energlizing of behavlior, and especlally

to the sources of energy in a particular set of

responses that keep them temporarily dominant

over others and account for continuity and direc~

tion in behavior (Hebb, 1955, p. 244),
The neural theory of Hebb 1s compatible, not only with

the physilological developmental theory of Gesell, but also
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with the findings of Lairy and Netchine in regard to alpha
depressions in visually impaired Ss. Although & number of
psychologists have found 1t contradictory to other accepted
theories, actual research findings appear to verify 1its
eredibility regarding the nature of visual perceptilon,

especlally in individuals with structural anomalles.

Educational Aspects of Vision

Functional behavior. Educational psychologists view

the child as

an organism capable of gspontaneous development,

having inherent in him not only the tendency to

develop his potentialities, but also the power of

using to that end, the means to be found in his

environment (Fynne, 1924, p. 232).

The purpose of education then 18 to encourage the spontaneous
behavioral development at i1ts most incipient period, and to
facilitate "a harmonious innate development."

Through the integration of sensations received from his
environment during the early years, the child lays the
foundations of his intelligence. Through observation, com-
parison, and Judgment, "the child learns to organize schemata
from a variety of combinations" (Montessori, 1914; Plaget,
1952). The perceptual development accrues from the inter-
related stimulation and motor response to tactual, auditory,
and visual senses (Montessori, 1914). The concommitant

acquisition of expressive language promotes the clarification

and specification of mental lmages.
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Little research data point directly to the hypothesis
that the young child advances through various stages in his
conceptual development, although some evidence suggests that
the chlld progresses from concrete to functional to abstract
observations. However, it seems rather certain that there
1s a definite ongoing advancement in the abllity to form
concepts which are directly prcportional to the stages of
physlcal maturation and to the nature and extent of sensory
experiences (Montessori, 1914; Piaget, 1952). If one accepts
the theorles of Gesell and Hake as to continued maturation
and interpretative functioning, i1t is loglcal to assume that
chlldren with 1imited vision may progress significantly
(within the 1imits of their visual defects and intellectual
capacities) in thelr abilitles to conceptualize from visual
experiences.

Functional deficits. Lags or gaps 1n perceptual

funetioning are seldom recognized in children until they
begin educational activities. Numerous theories have sought
to explain children's inabilities in conceptual functioning
by hypothesizing neurological abnormalities. Hinshelwood
(1917) suggested that localized damage to certain brain
centers required that a new center for visual memorles be
stimulated. Orton's (1937) theory related to confusion in
visual imagery which he termed "twlsted symbols." He

belleved the cause to be the lack of cerebral dominance in
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elther the right or the left hemisphere of the brain.
Dearborn (1933) offered an explanation of confusion in motor
activity by suggesting that the reading process assumes a
dominancy in the left hemisphere, and if this is lacking,
the child suffers orientational disturbance. Any one of
these could constitute a theoretical construct within the
total neural concept of Hebb.

Reading and visual perception. The relationship of

visual perceptual abilities and reading ablility 1s based
primarily on conjecture despite some attempts to establish
theoretical positions which suggest researchable hypothesls.
Goins (1958) made an extemsive study of the relation of
visual perceptual abilitles and early reading progress in
first grade children in public school. "Visual sensory
efficlency," according to her, 1s a prerequisite to acquisi-
tion of skill in the perception of printed symbols. She
found a wide range of perceptual abilities and various
distinct "types of perceivers.," Two factors of visual per-
ception were 1solated, speed of perceptlon, and strength of
eclosure, Little relationship was found between perceptual
speed and reading progress but a strong positive correlation
was noted between strength of closure and reading progress
(Goins, 1958, p. 98). She concluded that the visual percep-
tual ability involved in word perception was a primary mental

ability or aspect of intelligence which was more important
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at the "learning-to-read" stage than at later stages. This
conclusion relates directly to Montessori's and Piaget's
discussions in regard to intellectual development in chil-
dren, and also pertains to Sells' and Fixott's suggestion
that perceptual training resulted in improved visual
efficliency.

Harris (1961) says that poor ability in visual behavior
may be related to the analyzing process. The child perceives
individual parts without grasping the corporate whole. The
difficulty could be neurological, but he thinks the probable
explanation is that the child has not learned to pay
attention to detalls. Because reading readiness is generally
underdeveloped, the child's attitude is unanalytical and
uncritical. He has difficulty in the selection of similar
elements from among a group of different objects or in
finding the iwportant differences among objects similar in
nature (Smith & Dechant, 1961), The ochild who brings the
most to the printed page will get the most from his reading.
The degree and accuracy of the perceptions will be dependent
upon the number and variety of the ochild's experiences, both
concrete and vicarious. Logically, children who suffer from
lack of sensory or perceptual stimulation require a concen-
trated and lengthy period of readiness development before the

introduction of reading as such., In the case of children
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wlth severely restricted vision, the need for individually
Planned readiness training may be even greater.

Visual defects and reading. The literature 1s replete

with studies which pertain to the relevancy of mild visual
defects to reading skill, but findings provide inconclusive
evidence of any significant "cause and effect" relationship
(Edson, Bond, & Cook, 1953; Farris, 1936; Fendrick, 1935;
Robinson, 1946). Some definitive evidence indicates that
visual problems, such as severe muscular imbalance and
fusion difficultles, are more likely to affect reading
efficlency than do other defects (Eames, 1948, 1959; Park &
Burri, 1943; Robinson & Huelsman, 1953). A Justifiable
conclusion appears to be that an eye defect alone need not
reduce reading efficlency to a marked degree, yet any one of

several defects combined with other causes may reduce reading

abllity (Smith & Dechant, 1961). Furthermore, it is possible

that reading performance will be affected only when the
severity of certaln defects reaches or exceeds critical
points. Bateman (1962) found that reading achievement in
partially seeing students wlith severe visual defects was
comparable to that of normally seeing children at the same
grade level.

Visual handicaps and visual efficiency. A recent con-

ference on research related to the education of visually

handicapped children identifled nine areas of major concern
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for educators working with such children. The problem of
training anq/or learning to see was rated as number one, and
highest priority was given to "testing the hypothesis that
children with all degrees of residual vision can achieve
greater visual efficiency" (U. S. Dept. H. E. W., 1961, p. 5).
Notwithstanding the fact that eye speclalists and educators
alike have accentuated the need for personal attention to
children wlth very low vision, no experimental studies
designed to evaluate their visual behavior have been reporteéi
The dearth of educational research regarding the effects of
visual lmpairment reveals a serious problem to all those 58n~
cerned. Some suggestions and a few reported findings may be
considered applicable to the multiplicity of concerns which
confront visually impaired children and their teachers. Both
eye speclallists and educators (Dorman, 1949; Esbin, 1957;
Fonda, 1956; Lowenfeld, 1955) suggest that diagnostic find-
ings and the degree of visual aculty reveal 1little about the
individual which can be the true determinants of a child's
ability to improve his visual functioning.

Bateman (1962) delineated some of the behavioral charac-
teristics of visually impaired children in a recent research
study. She made an extensive investigation of the relation
of the reading achlevement and psycholinguistic abilities of
more than 90% of the children in classes for partially
seeing in the first four grades in Illinois (excluding
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Chicago). About 20% of her sample had severe visual defects
(visual acuity less than 20/200), but had significantly
higher intelligence test scores than the children with mild
or moderate defects. As a group, the children showed signifi-
cant deficlencies on visual decoding, motor encoding, and
visual motor assoclation subtests of the I1linois Test of
Psycholinguistic Abilities. The most severely visually
impaired group contributed the major portion of these
deficits,

An interesting aspect of the study was the utilization
of standard reading tests without enlargement of print, or
extenslion of testing time; yet the group as a whole mani-
fested no important differences from normally seeing chil-
dren in reading achievement. No existing relationship was
found between the degree of visual defect and the readling
achievement of the group. Even children with severe visual
problems achieved at a level comparable to their grade
placement, Results suggested that many of the children
required help in "interpreting or obtaining meaning from
visual symbols," but that "minimal sensory intake may be
sufficient for near maximal central efficiency." The
Bateman study offered valuable insights which could be

related to neuropsychological theories in regard to visual

perception:




Even though the end organ may he defective and
limit grossly the sensations received centrally,
the central processes can perhaps "step-up" the
magnitude of stimulation or clarity of perception
(Bateman, 1962, p. 114).

Jones (1961) made a careful analysis of the reported
degree of vision in relation to the reading media of all
legally blind students registered for wmaterials with the
American Printing House for the Blind. Trends reflected by
some of the findings suggested that differences in visual
functioning could be related to developmental, physical,
psychological, or environmental factors. He emphasized the
need for experimental studies Jesigned to isolate certain of
the suspected variables. Ashcroft, (1963a) interpreted, in
much greater detall, some of the educational implications of
this study.

The only other studies of an educational nature (which
used only children with known visual impairment) have dealt
with typographic characteristics of materials suitable for
partially seeing children. Greater numbers of children were
reported able to read 24 point type than could read smaller
type sizes (Eakin, Pratt & McFarland, 1961). However, style
and size of type made no significant difference in the speed
and accuracy of reading providing the type was of sufficient
size (Eakin, et. al., 1961; Nolan, 1959). Prince (1959)
explored a process of photographic printing designed to con-

trol size, interletter, and interline spacing in various

s Rt
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type styles. Superlor type face plus wilder spacing was
chosen by all Ss with low visual aculty as most desirable

for ease in reading.

Summary

The review of research and literature presented here
has sampled briefly, the developmental, psychological, and
educational literature related to visual functioning. The
theoretical and empirical conclusions most relevant to the
present investigation are:

1. The development of the visual process apparently
follows a sequentlal patterns however the need for stimula- .
tion and training is evident if maximum visual efficlency is
to be acqulred.

2. Physlological abnormalities may restrict the
activation of sensory processes and lmpede the maturation of
visual functioning. Nevertheless, the literature suggests
that increased skill in the muscular actions of flxatlon and
fusion, plus the acquisition of interpretative cues for
perceptual organization will promote continued development.

3. Visual recognition involves progressive skill in
discrimination, cognitive interpretation, and subsequent
conceptual integration of environmental stimull.

4, fTheories regarding the significance of psychological

‘and neurological abnormalities for visual behavlior far
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exceed any clear supportive experimental evidence at this
time.

5. Reported research findings of the relation of visual
defects to reading ability in normally seeing or visually
impaired children lack consistency in evidence, and clarlty
in designation of appropriate techniques of remediation.
Confusion exists as to: whether distributed or massed
practice 1s more effective; the kind and type of reinforce-
ment for motivation; and the degree of development necessary
for acquisition of greater visual efficlency.

6. Educators and eye speclalists suggest that indlvidual
functioning (rather than clinical diagnostic findings or
degree of visual aculty) are the true determinants of ability
to improve visual functioning. However, studles relating to
the behavioral functioning of children with remalning vislon
are unreported in the literature.

T. No instruments or procedure are known for the
appraisal of visual functioning of blind children with remain-
ing vision. There i1s need for a technique designed especlally
to measure the present visual functioning and the potential
future visual behavior of these children for educational
pufposes.

8. The need 18 acute for experinental investigation of

the relevance of visual stimulation programs. A recent con-

ference on research related to the education of visually




N

impaired children gave highest priority taxgggj&%é“ﬁﬁ
hypothesis that children with all degrees of remaining
vision could enhance their visual efflclency.

9, A controlled teaching experiment using palrs of Ss
matched on present visual and cognitive abllities appeared
to be a loglcal approach to a study of the effects of visual
stimulation on performance.

10. The development of hypotheses for this study should
be based on the theory that the group of experimental Ss
receiving visual stimulation would be able to approach the
level of visual efficlency demonstrated by Ss who had been
using their remaining vision for educational activities.

11. Any program being researched should have as an
integral part the complete outlined serlies of experiences
the children would receive., Speciflc plans and techniques
designed to change visual functioning anq/or efficlency of

plind children with remaining vision have not been published

previously.

Hypotheses
The hypotheses to be tested were:

Major hypothesis I. That a short perlod of experimental
teaching would enhance the visual behavior of bPlind children
with remaining vision to the extent that there would be a

gsignificant increase in Visual Discrimination Test scores.
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Subhypothesis Ia. That there would be s significant

difference between experimental and control group mean gain
scores on The Visual Discrimination Test.

Subhypothesis Ib. That there would be a slgnificant
difference between experimental and print comparison
(criterion) group mean gain scores on The Visual Discrimina-
tion Test.

Major hypothesis II. That there would be a significant
increase 1n recorded near vision aculty of experimental Ss
as determined by an ophthalmologiat.

Subhypothesis ITa. That there would be a slgnificant
difference between experimental and control group post-
experiment recordings of near vision aculty.

Subhypothesis IIb. That there would be a significant
difference between experimental and priﬂt comparison
(eriterion) group postexperiment recordings of near vision

aculty.
METHOD

Subjects

The subjects of this experiment consisted of ten matched
pairs of blind children with remaining vision. They were
matched on their abilities to make visual discriminations of

reading readiness items as measured by pre-experiment test

scores on The Visual Discrimination Test.
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Children included in this investigation met the follow-
ing criteria: (a) had reached their sixth birthday, but had
not passed their thirteenth birthday, (b) had within the
last two years received an individual Interim-Hayes-Binet
TIntelligence Test score of 80 or above, (c) had attended a
residentlal school for the blind from first grade to thelr
present grade placement, (d) had received no planned class-
room instruction with visual materials, (e) had an ophthal-
mological distance aculty measurement not less than object
perception nor greater than 6/200 in elther eye, resulting
from conditions present from birth, and with a prognosis of
no improvement, and (f) were free of any known impairments
other than visual, which might present additional learning
problems,

For this experiment, 1t was necessary for the lnvestl-
gator to administer to the selected low vision children a
continuous program of Vvisual stimulation as a part of their
regular school day.* A matched control group of 3s was

considered essential to the control of the experiment,¥**

#The investigator 1s indebted to the administrationm,
teachers, and selected children at the Tennessee School for
the Blind who made it possible for this speclal projJect to
be completed at that school,

##The Illinois Braille and Sight Saving School kindly
volunteered children for selectlon of a control group.
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Eleven children at the Tennessee School for the Blind

met the prerequisites for inciusion in the study as experi-
mental Su, and fifteen children from the Illinois Braillle
and Sight Saving School met the conditions stipulated for
control Ss. By matching solely on visual discriminatioh
pretest scores, it was possible to match eleven pairs
initially. All eleven children were included originally in
the experimental group in case any subject should be unable
to contlnue, which in fact, did occur in a very short time.*
Ten matched palrs comprised the total sample to be discussed
except for a reference to the eleventh pair in the discus-
sion of supplementary findings. The selected palrs had
scores which differed by as little as one point, and by no
more than five points on pretest scores as is shown in
Table 1.

The scores in both groups were comparably distributed
and similarly variable., The experimental group scores
ranged from a low of 17.5 to a high of 53 (highest possible
score 58); the mean was 36.45 with a standard deviation of
12.77. The range of scores in the control group was from 13
to 54, with a mean of 36.2, and a standard deviation of
9.635.

*Information regarding this S will be included in the
discuasion zection.
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Table 1
Comparison of Experimental and Control Groups
on Visual Discrimination Scores

(Beginning of Study)

Pair Visual Discrimination Test Scores
Number Experlmenta ontro
1 53.0 54,0
2 5g.o 51,0
3 h8.0 4Z.O
4 40,5 44,0
5 39.0 41,0
6 37.0 41.0
g 30.5 27.0
25.0 27.0
9 21,0 17.0
10 17.5 13.0
Means 36.45 36.30
Standard
Deviations 12.77 9,635
t .808
P 1.32

t (.975/4r, 9) = 2,23
F (.975/4f, 9) = 4,03

The mean difference in experimental and gontrol group
matching scores was analyzed for significance by use of the
t test for matched pairs., A t value of .808 and an F ratio
of 1.32 indicated the preciseness of matching and the similar
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| variability of the palirs on the eritical variable of the
ability to make visual discriminations of reading readlness
ltems.

Chronological age, mental age, and grade level were
considered also as important variables, and although 1t was
impossible to match individual pairs on these variables,

1ittle difference in group means was evident (see Table 2).

Table 2
Comparison of Experimental and Control
Groups on Iwportant Variables

(Beginning of Study)

Important Variables
Chronological ng Mental Age Grade

in Months in Months Level
Experi- Ton- TExperl- Con- Experi- Con-
mental trol mental trol mental trol
Means 120,7 128.4 115.3 119.5 2.8 3.0
Standard
Deviations 19.4 20.25 24,0 25.3 - -

The mean chronologlical age for the experimental group
was 120.7 months with a standard deviation of 19.4 wmonths,
and the chronological age mean for the control group was
, 128.4 months with a standard deviation of 20.25 months. The

experimental group had a mean mental age of 115.3 months with
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a standard deviation of o4 .0 months, and the mental age mean

for the control group was 115.4 months with a standard devia-
tion of 25.3 months. The grade level mean wWas 2.8 for the
experimental group and 3.0 for the control group.

Tnasmuch as two of the matched pairs obtained pretest
geores which indicated some elemental ability in discrimina-
tion and recognition of words and phrases (in large type-
writer type), the Word Recognition and Sentence Reading
gections of the Gates Primary Reading Tests, Form 1, (Gates,
1958) were administered to the experimental Ss at the time of
pretesting. The test was presented 1in regular size type, and
with no deviation from the designated time limits suggested
for normally seeing chlldren. Tt was possible to obtain
‘similar measures on the controel Ss only near the close of
the experimeni.

The two experimental Ss scored 2.35 and 1.8 respectively
on the Word Recognition section of the Gates, and one S was
able to read some sentences so that he scored at a 2.17
grade equivalent on the Sentence Reading sectlon. Obviously,
these Ss had had sufficlent curiosity and self-motivation to
cause them to make some use of thelr remaining vision without
the advantage of conventional instruction with visual
materials., Teachers of both children reported that previous
+to this study they enjoyed looking at print materials, and

made inguiries about certain letters and words, although no
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effort had been made to teach them visual symbols 1n the
classroom.

As a basis for comparison of visual functioning of some
blind children with remaining vision, and ln order to have
an approximation of possible expected visual behavior of
experimental Ss, a third group was included for study. This
group was designated as the print comparison or criterion
group. Ten children, seven males and three females, were
selected on the same criteria as the other children wlth
these exceptions: (a) had distance aculty measurements
ranging from objJect perception to 20/200 in the better eys
after correction, (b) were in grades one through four (there
were no eligible children in the fifth grade), and (¢) had
received educational instruction exclusively with visual
materials.

The mean score for the print comparison group on The
Visual Discrimination Test was 49,64 with a standard devia-
tion of 11.51., The mean chronological age was 111.0 months
with a standard deviation of 18.77, and similarly, the
mental age mean was 110.,0 months with a standard deviation
of 19.12,.

Tn order to obtain a measure of the reading ability of
the print comparison group, the Paragraph Reading section of
the Gates Primary Reading Test, Form 1 (Gates, 1958) was

administered without enlargement of print or extension of

[P ———
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time. The grade level scores ranged from 1.5 to 4.1 with a
mean grade level of 2,62,

An ophthalmologist recorded the near vislon acuity of
experimental Ss previous to, and upon the completion of the
experiment by use of the Gulbor Near Vision Chart.

The chart was designed to give measurements of near
aculty which are comparable to the Snellen E distance
acultles, and to describe the relative percentage of visual
efficlency. Those Ss for whom no measure of near aculty
could be recorded were given a Snellen distance equivalent
of 1/200 if they could distinguish moving obJects or count
fingers at one foot.

The highest degree of near acuity racorded for any S in
this group previous to the experiment wa: 6/140, and although
two Ss had residual vision in each eye, the ophthalmologist
resorted that neither child was able to u:.e his vision
binocularly so that the aculty was not increased by the
retention of vision in each eye.

Conditlons beyond the control of the Investigator pre-
rant.ad a recording of near aculty of contrcl Ss previous to
the experiment; however, a measure was obtalned near the
completion of the experiment, and is reported in the discus-
sion of data results.

The ophthalmologist previously mentioned recorded near

vision aculties for Ss in the print comparison girroup previous
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to and upon completion of the experiment, and these ranged
from 2/140 in only one eye to a maximum of 14/47 in both
eyes, One-half the Ss had more useful near vision in both
eyes than in either eye alone.

All pretesting and posttesting of Ss was completed by

two qualified educatlional testers. Each examlner had a
background of teaching experience with visually impalired
children, and was enrolled at the time as a graduate student
in the Department of Special Education at George Peabody
College for Teachers of Nashville, Tennessee. After pretest-
ing, all tests were deposited with the investigator's major
advisor, and only the total scores were reported to the

o investigator for purposes of matching. At the counclusion of
the teaching experiment, each examiner was given a list of
the children she had pretested so that each child was tested
by the same examiner at both testing periods, and all post-
testing of experimental Ss was completed within two days of
the last scheduled visual stimulation session. At the con-
clusion of the posttesting, all data were given to the
investigator for the final analysis.

Instrument

The Visual Discrimination Test was used to measure the

effects of the experimental visual stimulatlon program on

the visual behavioral changes of children in all groups,
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Two scores were obtalned to determine the mearn difference in
gain for experimental Ss, the mean difference in gain for
matched pairs, and the mean difference in gain belween the
control and criterion groups.

The instrument was designed specifically for this study
by the investigator since no sultable standardized instrument
was avallable. The test purports to measure the S's abllity
to diseriminate and recognize readiness items which had been
appropriately adapted and enlarged for children with low
degrees of remalning vislon.

Based on Hebb's (1949; 1955) neuropsychological theory
of visual perception, and Montessori's (1914) developmental
learning theory, the test 1ltems were selected, developed,
and arranged in four sequential stages for disecrimination
and recogznitior. of (see Appendix A):

1. Geometric forms related in size and contour

presented in s8olld black
2, Single objects of one class presented in
a. Solid black form
b. Outline shapes
¢. Pictures with few lnner detalls

3. Objects of a varlety of classes presented in
a. Single pictures with full inner detalls
b. Grouped pictures
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4, Words and letters presented
a. Singly
(1) of different configuration
(2) Of similar configuration
b. In groups
(1) Of unlike configuration
(2) Of 1ike configuration
(3) As phrases
(4) As simple sentences
Items were selected which were in keeping with a progres-
sion of discrimination and recognition techniques to be
taught according to the following sequence (see Appendix A
‘ for greater detail):
l. Noting likenesses and differences
a. In classiflcation
b. In size and/or position
¢. In inner detalls
2. Matching of forms and objects in
a. Same class
b. Different class and different contour
¢c. Different class and same contour
) 3. Ordering in progressive silzes
4, Relating objects as to
a, Class

b. Use

¢c. Simllarity to other obJects
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5. Diseriminating missing parts of objects, plctures,

and symbols
a. With total visible
b. Without total visible
6. Integrating parts of obJects, plzstures, and symbols
a. With total vislble
b, Without total visible
T. Recognizing and identifying cbjects and symbols as
to
a, Class
b. Use or function
¢c. Name
The items increased gradually in detall as they dimin- .
ished from one and one-half inches to a quarter inch 1in size
including large type size of a Smith-Corona portable electric
typewriter, Model No. 200 which had sans serif type spaced
at 8ix letters per inch.
A pool of 105 preliminary test items was administered
to 30 blind children with remaining vision whose character-
istics were simllar to those in the experimental sample, and
to a comparable number of normally seeing kindergarten
children. An item analysis was made according to the pro- .
cedure cutlined by Ross and Stanley (1954), and 49 items

which demonstrated the best degree of discrimination were
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selected for the final test (see Appendix C for raw data
on item analysis).

The instrument was divided into three subtests, in
which the items progressed in difficulty level as they
decreased in size. The subtests were arranged so as to
measure progressive abilities in discrimination and
recognition,

Validity (or the extent to which the test measured
the level of developmental visual functioning) for The
Visual Discrimination Test was based primarily on rational
evidence of content related to a developmental concept of
visual discrimination.

Content valldity was built into this test by the
selectlon of items which became increasingly difficult to
discriminate and recognize visually by virtue of diminishing
size and increasing complexity. The pilot study and pretest
data substantiated the realization of this intent by showing
& consistently decreasing proportion of correct responses in
each successive subtest by both low vision children and by
normally seelng kindergarten children.

The concept or construct validity of the test is based
on the theoretical grounds that visual funectioning or
visual efficlency 1s a developmental skill which can be
measured. Satisfactory evidence of this validity rests

on the homogenelty of scores of the criterion or print

A e
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comparison group (who had higher degrees of visual aculty,
and who were already demonstrating visual discrimination and
recognition abilities) In contrast to the heterogeneilty of
scores in the experimental sample whose level of visual
functioning had not been examined previously,

Evidence of item validity was available from an item
analysis (Ross & Stanley, 1954) of the original 105 items
bresented to both the blind children with remalning vision,
and to the normally seeing kindergarten children. The
final 49 items which gave indication of acceptable discrimi-
nation value (according to the formula suggested by Ross &
Stanley, 1954) were supplemented by nine new items in order
to raise the celling or difficulty level of the %test.

The close agreement of pretest scores of all individuals
with their clinical recordings of visual aculty provided
gome evldence of concurrent validity. The print comparison
or criterion groups scores were higker than those of the
experimental sample which had much lower degrees of recorded
aculty. PFurther evidence of concurrent valldity was
suggested by the teacher's judgments of visual efficiency by
demonstrated visual performance in the use of print reading
materials.

The Visual Discrimination Test appeared to have excellent
face validity according to the testers, who reported that the
children found it interesting and attractive, Many children
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noted the requirement of increaslng visual discrimination
and recognition, and some refused (on pretesting) to attempt
the 1tems with letter and word symbols, remarking that they
did not know print letters, or that they couldn't see the
print. Although thils behavior was repeated by some control
Ss, only one S in the experimental group omitted any of the
printed symbols on the final testing.

Very satisfactory reliabllity of The Visual Discrimina-
tion Test was demonstrated by the analysis of initlal test
and retest scores of the experimental sample (see Appendix c).
An internal consistency reliability ccefficlent of .96 was
computed by use of thé procedure developed by Kuder and
Richardson (Ross & Stanley, 1954). The strength of this
coefficient indicated that individual test items dlfferen-
tiated between high and low scorers in much the same manner
as did the total test scores.

A split-half (odd-even) reliabllity coefficlent of 97
(computed on inltial scores of the experimental sample)
corrected by the Spearman-Brown formula, indicated that the
items were comparable in progressive difficulty throughout
the test.

Purther evidence of reliabllity was available from a
retest stability coefficient derived from an analysis of the
final test scores of the control and criterlon groups

(Appendix C). This coefficlent of .98 showed that Ss acquired

. i WA
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very similar scores at both testing periods, and suggests a

strong possibility of very little change on succegslve
administrations of this test.

Procedure

All lessons were conducted by the investigator, who
worked individually with two children at a time during the
morning of the school day. Time assignments were varied to
prevent any individual from being permanently assigned to a
more or less desirable time of day. The time devoted to
visual activities gradually increased from a perlod of 20
minutes at a time to the full sesslon of 45 minutes by the
end of the second week, although rest periods were arranged
to prevent the possibility of fatigue in any child.

Except for the week of spring vacation at the school,
the majority of children met with the investigator for Is5
minutes daily from March 13 through May 22, 1963, and
received approximately 30 nours of teaching designed to
increase the functional use of remaining vision. One boy
was 111 for two weeks, which reduced to approximately 22
hours his instructional sessions.

The lessons were planned to be a stimulating and
enriching approach to the development and improvement of
functional use of low degrees of vision. Since the investl-

gator had no knowledge of pretest performance except the Ss's

L 4
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scores, individual lessons began at the same level for all
Ss. The rate of presentation, however, varied according to
the aptitude and dally progress of each individual whlch was
evaluated by scores on a rating chart (see Appendix B). The
chart was checked dally, and obgservasional data on each S
was recorded, and will be referred to in the discussion
section. A summary of the qualltative data on each chlld
appears in detail in Appendlx B. When necessary, the
previous lesson was reviewed or was presented a second or
third time before new material was introduced.

Every effort was made to provide interesting and appro-
priate readiness and primary materials which were carefully
selected for theilr high visusl appeal to children with
1imited degrees of vision. (A 1listing of all materials and
equipment utilized in this experiment may be found in
Appendix A).

Reinforcement was offered the children by praise of
their individual successes, by encouragement in their efforts
to relate discriminations to previous materlals or known
objects, and by calling attention to the increasing develop-
ment of visual recognition skills.

Specific procedures were included in the dally presen-
tation to evoke the maximum degree of proficlency in

1. Attention to and mearningful interpretation of

verbal instructions
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2., Communicative exchange regarding visual discrimina-

tions as to slze, shape and diversity, and relation
to known objects or class categories
3. Recognition of particular identifying character.
lstics of visual stimuli
L, Participation in games and puzzles requiring dis-
crimination and recognition of individual parts
No attempt was made to present separate activities
exclusively for the enhancement of physical, psychological,
or educational aspects of visual efficiency; rather, the
interrelatedness of all aspects of visual stimulation was
accentuated. Each lesson was carefully planned to provide
the degree of flexibllity essential to individual adaptation
and minor additions or deletions were made as they became
necessary. These changes were noted on the daily lesson
plan, and incorporated in the final compilation of lesson
plans included in Appendix A, The rapld rate of progress of
a few children resulted in thelr completion of the planned
sequence of 40 lessons prior to the close of the experiment .
For them, reading material appropriate in type-size and
reading level was provided, and plans for each child were
made daily on an individual basis.
During the teaching period, 1t was observed that chil-
dren who poasessed vision in each eye appeared to use only

one eye at a time at very near point, and others had sight
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in only one eye. The Harris Test of Lateral Dominance was
administered to all experimental Ss in an attempt to deter-
mine the existence of a relationship between the dominance
pattern and the rate or extent of progress in visual

funetioning,
RESULTS

Analysis of Data

The criterion for the statistical analysis of the
effects of the experimental teaching was the .05 level of
significance throughout. However, higher levels of signifi-
cance were reported as they were observed. An analysis of
variance (made by computer) was utilized to determine the
overall effects of the treatment on the test scores for all
groups. The total analysis, shown in Table 3, was derived
by two measures of one variable for three subject groups of
ten each. An F-rgtio of 4.237 (F/.95, df 2/27=3.33) indi-
cated a significant variation between the groups on pretest
and posttest scores. fThe variabllity among individuals
within the groups from one testing period to the other was
highly significant as is indicated by an F-ratio of 20,887
(F/.99, af 1/27=7.68) greater than the .01 probability level

of occurrence., The interaction of the treatment varigble

within individuals in groups ylelded an F-ratio of 8,682
(§/.99, daf 2/27=5.49) beyond the .0l level of significance,
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Table 3

Analysis of Variance of Pretest and Posttest Scores of All

SubJects on Visual Discrimination Test

SubJect Experimental Control Criterion
Number Tretest Posttest DPretest Posttest Pretest rosttest
0l 53.0 56.0 54,0 54.5 56.5 575
02 53.0 57.5 51.0 h4h .0 56,0 55.5
03 48.0 56 .0 47.0 51.0 54,5 SZ.O
o4 40.5 53.5 ki 0 48,5 54,0 54.5
05 39.0 by 5 42,0 48 .5 53.0 55 .0
06 37.0 52.0 41.0 46,5 51.5 55.0
07 30.5 43,0 27.0 24 .5 51.0 55.0
08 25,0 24,0 27.0 19.0 hh 0 51.0

09 21,0 42,5 17.0 13.0 43.0 18.5 .
10 17.5 36.0 13.0 17.0 33.0 38.0
Source Mean Square df F-ratio F/.95 Probabllity
Between-Subjects 332.578 29
B (Between
Groups 1117.267 2 4,237 3.33 .05
Error between 263.713 27
Within-SubJects 31,396 30
A (Pretest and
Posttest) 301.504 1 20,887 T.68 .01
AB (inter-
action) 125,317 2 8.682 5.49 .01 ,
Error within 14,425 27
Total 174.519 59
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and indicated that the interaction was not the same for
Separate groups as can be observed in Figure 1 which plots
the slope of the lines indicating the change in means for
all groups between testing periods,

The significant interaction shown by the analysis of
variance validated the use of appropriate t tests for deter-
mining the significance of the differences within individuals
and among the groups as hypothesized,

Major Hypothesis I. That a short period of experimental

teaching would enhance the visual behavior of blind children
with remaining vision to the extent that there would te a-’
slgnificant increase in individual Visual Discrimination
Test scores,

The t test for related measures (Formula 7.10, Walker &
Lev, 1953, p. 152) was used to test this hypothesis, Changés
in Individual test scores of 3s in the experimental group
are shown in Pable 4, Scores on the pretest ranged from
17.0 to 53,0 of a possible 58 points with an average of
36.45, pPagttest scores ranged from 24,0 to 57.5 with an
aversge of U6.5, The group became more homogeneous in its
visual functioning as those children whose near vision had
been unstimulated acquired amazing functional vision by the
teaching procedure. A mean gain in difference scores of

10.05 with a t value of 4,41 indicated that, between the two
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Figure 1. Differences in mean group changes on pretest
and posttest comparisons of Visual Discrimination Test
scores.
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. testing periods, a highly significant difference developed

in the experimental Ss.

Table 4
Differences in Visual Diserimination Test Scores of
Experimental Ss as found by Pretest and

Posttest Comparisons

Subject Visual Discrimination Test Scores
Number retes osttes erence
. 0l 53.0 56,0 3.0,
02 53.0 57.5 h.5
03 48.0 56.0 8.0
o4 40.5 53.5 13.0
. 05 39,0 4y .5 5.5
06 37.0 52,0 15.0
07 30.5 43,0 12.5
08 25.0 24,0 -1
09 21.0 42.5 21,k
10 17.5 36.0 18.5
Means 36.45 46,50 10.1
Standard
Deviations 12.77 10.70 2.29
t 4.41 (p<.005)

t (.95/4f, 9) = 1.83

-

Figure 2 shows that substantial gains resulted in all {

g X e U o s e v o

S8 in the experimental group with the exception of one who
| was absent for the last two weeks of the elght week experi-

ment. These data confirm the first major hypothesis that a
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teaching program designed for visual stimulation would
significantly enhance the Visual Discrimination Test scores
of blind children having remaining vision.

Subhypothesis Ia. That there would be a significant
difference between experimental and control group mean gain
scores on The Visual Discrimination Test.

The difference in experimental and control group mean
gain over the treatment period was analyzed for significance
by use of the t test for matched pairs (Formula 7.10, Walker
& Lev, 1953, p. 152). As can be seen from Table 5, the t
value of 2.78 (p € .05) indicated that highly significant
differences existed between the mean gain scores of experi-
mental and control subjects at the conclusion of thirg
experiment thereby confirming subhypothesis Ia.

Eight of the ten children in the experimental group

achieved test score gains greater than their matched controls.

These differences may be observed in Figure 3. The maximum
gain for any control S was 7.5 score points, whereas four Ss
failed to achieve their pretest scores by losses of 2.5 to
8.0 score points., All experimental Ss who received lessons
in visual stimulation increased their scores from 3.0 to
21.5 points with the exception of one boy whose score
decreased by one point.

Figure Ua depicts the close relation and almost identl-

cal means of the two groups at pretesting. Figure 4b
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portrays the wide differences between the groups and the
gignificant lncrease in the mean score of the experimental
group whereas the control group mean remained virtually the

same.,

Table 5
Differences in Visual Discrimination Test Score Gains for
Matched Pairs as Found by Pretest and

Posttest Comparisons

Difference

Palr Experimental Control in Gain for
Number Gain Galn Matched Pairs

01 3.0 0.5 2.5

02 4.5 -T.0 11.5

03 8.0 4.0 4.0

o4 13.0 4.5 8.5

05 505 705 "’2.0

06 15.0 5.5 9.5

Og 12.5 -2.5 15,0

0 -1,0 -8.0 -T.0

09 21.5 4.0 25.0

10 18.5 4.0 14.5
Mean Gain 8.2

Standard Devia-
tion of Gain 2.95

t =2.78 (p £.05)

£ (.95/af, 9) = 2.26
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Figurz 4a. Comparison of matched palrs on pretest
scores on the Visual Discrimination Test.

Firure 4b, Comparison of experimental and control
matched palrs posttest scores on the Visual Discrimination

Test.
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Subhypothesis Ib. That there would be a significant
difference between experimental and print comparison group
mean galn scores on The Visual Discrimination Test.

Since the print comparison group was denoted as a
criterlion group which possessed different visual character-
istics, the t test for unrelated measures (Formula 7.23,
Walker & Lev, 1953, p. 156) was utilized to test the signifi-
cance of the difference in mean gain scores between the two
groups,

An examination of Table 6 reveals a t of 2.90 (p £.05),
and indlcates that a strong difference existed in the mean
gain scores of the experimental group as compared to the
print comparison (criterion) group, and confirmed sub-
hypothesls Ib,

Figure 5 clearly deplcts that the majority of experi-
mental Ss acquired score gains in excess of the maximum gain
of any individual in the print comparison (criterion) group.

Major Hypothesis II. That there would be a significant
increase in recorded near vision aculty of experimental Ss
as determined by an ophthalmologist.

Because of the fact that near vision aculty recordings
did not yleld quantitative measures, the nonparametric signs
test for related measures (Siegel, 1956) was most appropriate
for testing this second major hypothesis and the sub-
hypotheses IIa.
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Table 6
Differences in Visual Discrimination Test Mean Gain Scores
for Experimental and Print Comparison Groups as Found

by Pretest and Posttest Comparisons

visual Discrimination Test Score Galns

Subject Txperimental Print Comparlson

Number Gain Gain
01 3.0 1.0
02 4.5 -0 .5
Oa 8.0 2.5
0 1300 005
05 5.5 2.0
06 15.0 3.5
Og 12.5 .0
0 -1,0 7.0
09 21.5 5.5
10 1805 500

Mean Gains 10.05 3.5

Standard
Deviation 2.1

t 2,90 (p < .05)

t (.95/ar, 9) = 2.26

As can be seen from an observation of Table 7, a
positive sign was recorded (in cases of an improvement in
the near vision acuity recording) for seven of the ten Ss.
The negative signs for two individuals were indicative of a
deorease in measured near vision, but no sign was recorded

for the S who demonstrated no change in acuity measurement,
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Table T
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g of Differences 1n Near Aculity of Experimental Ss

by Pretest and Posttest Comparlsons

Pretest
Near Aculty

Posttest

Po = Posttest

SubJect OD = Right Eye Near Acuity Pre = Pretest Sign

0s = Left Eye
0ol 0D =- 0D =~

0S 4/140 0s 5/140 Po Pre +
02 oD 2/140 oD CF 10"

0s 6/140 0S 3/140 Po Pre -
03 oD LP oD 1/200

0S 1/200 (Snellen)

(Snellen) 0S CF 10" Po Pre +
o4 oD MO oD MO

0s 1/200 0S u4/140 Po Pre +

(Snellen)
05 OD MO oD MO

0sS u4/140 0S 5/140 Po Pre +
06 oD 6/140 oD 2/200

0s -- (Snellen) Po Pre -
o7 OD -- 0D =~

oS LP 0S CF 14" Po Pre +
08 oD LP op CF 3"

0s LP 0s 2/140 Po Pre +
09 oD 2/140 0% 5/140

0s 2/140 03 3/140 Po Pre +
10 oD -- 0D --

0S CF 14" 0S CF 14" Po = Pre 0

X = 2

p(x 22 N=9)= .180

WSS R T s & T .
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The probability associated with two negative signs and seven
positive signs (N = 9) was ,180 which is below the ,05 1level
of significance; therefore the hypothesis of a significant
gain in recorded near vision of experimental Ss could not be
supportied,

Subhypothesis IIa. That there would be a 8ignificant
difference between experimental and control group post-
experiment recordings of near vision aculty. By use of the
8igns test, six experimental Ss had acuity recordings greater
than their matched controls (Table 8) whereas four recordings
of control Ss exceeded their experimental pairs. The
probablility of the occurrence of four negative signs and six
positive signs was .754 which falled to support the
hypothesis of a significant difference between postexperi-
ment recordings of the groups,

Subhypothesis IIb. That there would be a significant
difference between experimental and print comparison post
experiment recordings of near vision acuity,

The Mann-Whitney U test, a nonparametric test comparable
to the unrelated groups t test (Formula 6.7a, Siegel, 1956)
was applied to the postexperiment recordings of the two
groups. The observed U of 15.5 in Table 9 showed a signifi-
cant difference (U = 15,5, Ny = 10, N» = 10, p £ .02), and
led the investigator to conclude that the postexperiment




Table 8

Differences in Near Aculty Recordings of Experimental

and Control Groups by Postexperiment Recordings

Sub- ___ Postexperiment Recordig%s
Ject Experimenta ontro Sign
01 OD -- 0D 2/200 Snellen;

03 5/140 0S 2/200 (Snellen E>C +
02 O CF 10" oD --

0s 3/140 0S 2/140 E>C +
03 OD 1/200 0S --

oS CF 10" oD 2/70 E< C -
04 oD MO oD 3/140

0s 4/140 0s 1/140 E>C +
05 OD MO oD 2/200 Snellen;

0s 5/140 0S 2/200 (Snellen) E >C +
06 OD 2/200 (Snellen) OD LP

oS -- 0S 3/140 E<C -
07 OD =-- oD 2/140

0S CF 14" 0s -- E<C -
08 oD CF 3" oD 1/200 Snellen}

0s 2/1ko 0S 1/2060 (Snellen) E >C +
09 OD 5/140 oD 1/200 Snellen;

0s 3/1k0 0S 1/200 (Snellen E>C +
10 OD -- OD CF 10"

0S CF 14" 0S 1/200 (Snellen) E& C -

x = U4

P (xal, N=9)= 754

N ol - T T i i it ¥ T
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Table 9
. Differences in Near Aculty Recordings of Experimental and

Print Comparison Groups by Postexperimant Comparlsons

Experimental Print Compariscn
Recording Rank Recording Rank

oD 5/140 oD 14/70
0S 3/140 13 oS 1q§1uo 20
oD MO oD 14/140
0s 5/140 12 0S 14/140 19
0D -- oD T7/140
oS 5/140 11 08 10/140 18
oD MO oD 10/140
0S 4/140 10 0S LP 17
oD CF 10" oD 8/140

. 0S 3/140 8.5 0S 5/140 16
OD CF R" oD 6/140
0s 2/140 6 0S 6/140 15
OD 2/200 (Snellen) oD CF 14"
0S -- 4 0S T/140 14
0D -- oD 3/140
0S CF 14" 2.5 0s CF 10" 8.5
oD -- oD --
0s CF 14" 2.5 0s 3/140 T
oD LP oD CF &"
0s CF 10" 1 0S 3/200 (Snellen) 5
Total Rl = 70 .5 R2 - 13905
U 15.5

U= 1505, Nl - 10, N2 = 10, p< 002
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near vision acultlies of the experimental group did not
approximate those of the print comparison (criterion group).

Although present abllity or the acquisition of print
reading ability was not expected for the blind children with
remalning vision, the high pretest scores of some 3Ss sug-
gested that a quantitative measure would reveal some
possibility of word recognition and elemental reading
ability. Consequently, Form One of thg Word Recognition
Test (PWR) and the Sentence Reading Test (PSR) of Gates
Primary Reading Tests (1958) was administered to them in
regular size type and without time extension at pretesting.
Form Two of the same tests, plus the Paragraph Reading Test
(PPR) were adminlistered at posttesting to the same Ss and
their matched controls, as well as to other experimental Ss
who had demonstrated word recognition and/or elemental
sentence reading ability.

The prin%t comparison (criterion) group was included 1n
the experiment in order to provide obJective evidence of the
visual efficiency of a group of blind children with varying
degrees of vision, and as a possible goal of visual potential
for experimental Ss.

The grade level scores recorded in Table 10 denote that
experimental Ss who had some word recognition and elemental
reading ability prior to the stimulation lessons increased

in thelr grade level scores in a comparable manner to the
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increases shown by the print comparison (criterion) Ss, and
exceeded the grade level scores of three of the print com-
parison group. Three experimental Ss who gave no indication
of word recognition abllity at pretesting galned scores
beyond the first grade level by the conclusion of the experi-
ment, and one second grade child acquired a 1.50 grade

equivalent on paragraph reading.

Table 10
Grade Equivalents for All Groups on
Gates Primary Reading Tests

Print Com-
parison

Sub- Experimental Groug Control Groug Group
Ject WK roi ren Wil Pultd a rri
No. Pre Post Pre Post Pre Post Post Post Post Pre Post

o1 2.3 2.78 2,17 2.17 --* 2.35 1.55 0,00%% —— 2

02 1.80 2.10 -- 2,13 -- 2.20 2.27 0.00 -- 4,10 4,10
03 == 1.70 == -- - 2.83 3.20
Oh -- 2,00 -- 0.00 1.50 2,60 2.
05 3.20 2.7
06 2.40 3.20
o 2.50 2.70
0 = 1,70 e= we = == 2.33 2.40
09 2.30 2.27
10 1.50 1.50

# ~. indicates that the test was not administered.

#% 0,00 indicates that an attempt was made to administer
the test, but S refused to attempt 1t, or was unable to
obtain a score.
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Summary of Findings

The results of this experiment presented ilmportant
evidence from which to infer that a planned sequence of
lessons in visual discrimination and recognition would enable
such children to acquire significantly higher scores on The
Vvisual Discrimination Test. The mean gain of the experimen-
tal S8 was significantly greater than the mean gain of the
matched controls. The mean gain for the experimental group
exceeded the mean gain for the print comparison (criterion)
group far beyond the .05 level of significance,

Although children receiving the lessons in visual
stimilation increased their visual functioning and/or effi-
clency as measured by The Visual Discrimination Test, and
six of the ten experimental Ss registered an increase in near
aculty recordings between testings, significant changes in
near aculty did not occur in the group as a whole.

Two experimental Ss progressed to such an extent in
visual recognitions that they substantially increased their
word vecognition and reading abllity to almost third grade
1evel as measured by Gates Primary Reading Tests (1958). A
few others who evinced no word recognition ability prior to
the experiment, developed beyond the first grade level during .
the short treatment period.

TSI
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The data of this experiment strongly suggest that blind
children with remaining vision could improve their visual
efficiency to the degree that they would be able to use
their low vision more effectively for educational purposes
1f a plarmed sequence of visual stimulation were avallable
to then in their early school years. A short period of
intensive and individualized teaching demonstrated the possl-
bility of changing the visual performance of chlldren as
measured by a test of visual discrimination. The increase
of more than 10 points in the mean score of experimental Ss
was measured by pretesat and posttest administrations of The
Discrimination Test by qualified educational testers other
than the investigator. All children receiving the visual
stimulation lessons increased thelr test scores from five to
21.5 points except for one S whose score remained about the
same on both testings.

No correlations between increases in visual efficlency
and chronological age, grade level, or intellectual ability
appeared feasible with such a small sample, nevertheless, a
general trend was obvious. Children who scored lowest in
visual discriminations at pretesting exhibited a tendency to
acquire higher gain scores than those who scored above the

mean of the group. This occurrence seemed to have little

e o e e e o bt s % 4w
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relation to other identifying characteristics of the chil-
dren, or to the number of lessons .completed. These children
may have experienced less encouragement or opportunity to
develop control of fixation or to communicate in terms of the
things they had been able to see previously.

Evidence from this experiment gave no support to
significant changes in near vision aculty recordings as a
result of the visual stimulation. Nevertheless there were
noticeable increases in the near vision acultlies of the
children with the lower degrees of vision. Many of them were
also among the children who demonstrated the greatest gain in
est scores. Ophthalmologists (Ehlers, 1953; Hlildreth, 1947)
have suggested that visual aculty may be determined by the
mental capaclity of the individual. It appears loglcal to
assume that in some instances, the improvement in visual
efficiency may actually be a matter of increased perceptual
abilities, in which case an increase in vlsual aculty could
accompany visual stimulation. Because half the experimental
S8 were totally without sight in one eye or had more sight
in one eye or the other, The Harris Test of Lateral Dominance
was administered in order to observe any possible consistency
between the dominance pattern and the rate or extent of
- progress in visual discrimination. Children who had sight
only in the left eye and two others whose slght was better
in the left eye indicated a left dominance, but a mixed
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hand dominance was present in each case, Ironically, these

children exhiblted the highest galn score on The Discrimina-
tion Test and two of them,who had no previous knowledge of
words in printed symbols, did attain visual word recognition
and sentence reading ability. No relationship between
dominance patterns and dominance theories (Dearborn, 1933;
Harris, 1961; Hinshelwood, 1917; Orton, 1937) was suggested
by the performance of this group of children.

The entire visual stimulation program was designed and
taught without prior knowledge of specific competencles or
inabllities of individual children in any phase of the
planned lesson sequence., Consequently, all chlldren recelved
the same visual stimulation for the lessons which were
completed by all Ss. However, it was interesting to note
that the rate and number of lessons completed varied from a
minimum of 29 lessons presented to one S while two others
recelved as many as 56 different lessons in visual stimula-
tion (Figure 6).

One child, previously mentioned, who was included in
the experiment originally, was removed from the program at
the request of her parents who were both totally blind.

They stated that the lessons were '"making her nervous, and
besides she was getting too smart about what she could see,"
Initially, this child gave 1little indicatlion of any previous
use of her low vision, had little apparent ability to fixate,
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and experienced extreme difficulty in identifying a near
point at which she could see best. Her pretest séore was
the lowest acquired by any experimental S. Duringlher 17
days of par,igipation, she completed 15 lessons (wikh a
minimum score), and was interested and fascinated by the
variety of materials available which she could see, She was
commenting, voluntarily, on the diseriminations she madw,
and relating them to previous experlences with percepti&ﬁg

of familiar objects. Her classroom teacher observed that\\

\

during her participation in the experiment she was carefully\a

looking at plecture books and recognizing some obJjects
correctly, an activity in which she had never before particl-
pated. Upon termlnation of her lessons, she gained three
points (20) over her pretest score (17), but by the close of
the experiment (when she was tested again), her score was
about the Séﬁe.as her pretest score (16). The investigator
conjectured, "How far could she have progressed 1f she had
been ﬁermitted to continue for the full sequence?"”

Not only did the children appear to profit from the
visual stimulation itself, but they obviously enjoyed the

variety of visual activities, and the individualized attentlon

given to foster accurate discriminations and recognitions.
The "Hawthorne" effect seemed to function as an integral part

of the program,
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The desirability of individual attentlon to each child
with low vision in order to provide visual stimulation and
to teach t ¢ meaning of visual forms has been suggested by
eye speclalists for many years (Bier, 1960; Dorman, 1949;

W. B. Lancaster, 1949; Sloan, 1956); however, this experi-
ment 1s believed to be the first to utillze controls,
enlarged and adapted materials, an especlally designed
instrument for evaluation, and a detalled outline of experi-
ence to demonstrate the significance of visual stimulation
for blind children with remaining vislon.

The fact that near vislion recordings of certain chlldren
increased during the experimental period, but no significant
change was evident for the group as a whole lends support to
the suggestion of Bier (1960) that a medically determined
index of acuity way not be an adequate evaluation of
potential visual efflclency with educational materlals.

The findings of this experilment give obJective evidence
that children with low degrees of remaining vision (6/200 or
less) can improve significantly their visual efficliency by
use of approprilate educational materials. Valid support 1s
offered for further testing of the hypothesis given hilghest
priority by the conference on research related to the educa-~- s
tion of visually handicapped chilldren, "that children with

all degrees of resldual vision can achleve greater visual

efficiency"” (U. S. Dept. of H. E. W., 1961, p. 5).
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Implications for Education

The evidence of this experiment strongly suggests that
the visual functioning of blind children with remaining
vision can be enhanced significantly by a short period of
specifically planned lessons in visual stimulation for
discrimination and recognition of educational materials. The
detalled plans and the discrimination test included in this
study may be used 1n instituting exploratory programs for
blind children with remaining visilon.

Apparently, for children whose clinical eye reports
1ndicated extremely low degrees of distance vision, educators
have erroneously assumed, ‘o the present time, that no useful
near vision was present or could be developed. Probably due
to the lack of information about these children, little
effort has been made to present visual materials along with
auditory and tactual media unless children themselves
possessed sufficlent curiosity and drive to supplement thelr
learning by visual means. The progress made by Ss in this
experiment suggests that a more comprehenslve appraisal of
each child and his efficlency in all media be extended over
a perlod of several months before the decision 1s reached
that he is unable to profit from use of visual materials.
Neither distance aculty measures nor near vision indices are
adequate to apprailse the potential for progress with appro-

priate visual materials.
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Perhaps a logical procedure would be to place children
with low degrees of remaining vision in separate groups upon
school entrance, and provide a more individualized and
sequential program of reading readiness with visual, tactual,
and auditory materlals. After an appropriate length of time,
objective appraisal and qualitative analyses of individual
children's interest in "learning to see" should give the
teacher more definitive guldes for planning for each low
vision child.

Aside from the fact that, with the exception of one,
all children included in the experiment made measurable piIog-
ress in visual activities, qualitative data revealed
startling deficits in vocabulary development, which precluded
their abllity to communicate meaningfully about their visual
discriminations. The need for consistent near point cbserva-
tions 1s apparent, but the necessity for individualized
assistance in verbal responses concerning visual discrimina-
tions 18 also essential in the acquisition of recognition
clues about things they are able to see.

The vocabulary deficit was noted also 1n the intellec~-
tual evaluations of experimental Ss. Though many of the
children passed several items from one to three years above
their chronological age, not one of them exceeded hls age
level in vocabulary items, and many were well below thelr

age level in wordi kxnowledge. The majority of chlldren
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(regardless of age and grade level) were limited in the use
of descriptive terms essential to comprehension of reading
material in any media. Teachers should be especlally
cognizant of the need for exploration of the experlence
background of children who have rellied previously on tactual
and auditory learning methods before introducing them to
reading material which may have little meaning to them
conceptually.

Administrators and teachers should give serious con-
sideration to the feasibility of separating "borderline" low
vision children (who have recorded distance acuitlies from
light perception up to 1Q/200) from totally blind children
until definitive appraisal can suggest the most appropriate
media for their learning. Even when it appears that a
particular child must rely on tzctual and auditory media for
his primary learning, continued visual stimulation and
reappraisal should be encouraged. The developmental processes
of visual and perceptual learning suggest the possibility of
the concurrent use of all media as a loglcal procedure
(Gesell, 1959; Hake, 1957; Hebb, 1949; Montessori, 1914),
rather than a premature and arbitrary decision of elther
braille or print for reading. The qualitative observations
of this investigation implied that after learning has acorued

by use of specially prepared and enlarged materials, the
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transition to smaller stimull and type size may be relatively

easy for many children,

No specific suggestions are plausible in regard to the
relation of monocular vision and hand domlnance from this
experiment, however provision for and encouragement in the
establishment of dominance in either hand may be of importance
since mixed hand dominance has been assoclated with a number
of reading disabllity cases (Harris, 1958).

The Visual Discrimination Test and accompanylng detalled
lesson plans in visual stimulation are presently the only
known materials avallable for educational appralsal and
visual stimulation of childrer. with extremely low vision,
With additional evidence from teachers as to thelr effective-
ness, revisions can be made which should provide the
necessary refinement to verify their use in measuring the
differential effects of current decisions and procedures on

the visual efficlency of blind children with remaining visilon,

Implications for Research

Follow-up studies of children with experimentally
elevated visual efficlency seem indicated in order to deter-
mine whether the gains in visual functioning and behavlor
will be maintained, increase, or regress to former levels.
The important variable of the desired number of lessons and

the optimal amount of time for each lesson, may influence

y
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the stability of acquired efficlency and the motivating
effects of the stimulation. Prolonged assistance and
encouragement may be an enhancement to some children while
others may simply need to be taught identifying clues for
visual stimull.

The lack of change in the coritrol group suggests also
the possibility of differential influences in administrative
and teacher attitudes on the visual behavior of children in
certain schools. Experimental studles in a number of
schools which have different policles which influence the
determination of visual functioning would eliminate the
inferential limitations of a single study.

A longitudinal control study of low vision children
which provided planned visual stimulation throughout the
early school years, and included regular educational and
psychological appraisal would provide invaluable evidence
for educators. Specific variables could be isolated for
additional study to determine individual characteristics
which influenced the functional visual behavior of blind
children with remaining vision.

The effects of visual stimulation upon braille reading
ability should be explored to ascertain whether the visual
stimulation alone or the progressive lessons were producing
the desired changes in visual behavior. Those children with
low vision who have difficulty in reading braille might be

e 2o BT W ome T
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enabled to improve thelr reading skill by more individualilzed
attention to readiness preparation, and/or by supplementary
print reading materials. Experimentally induced enhancement
of visual efficiency might permit some children to use both
print and tactual media concurrently with their other
channels of learning. A study of the characteristics of
children using both print and braille compared to those chil-
dren who depend on eilther medium alone (Jones, 1960) should
reveal pertinent information regarding the visual efficilency
of blind children with remaining vision.

With increased interest and skill in the perfection of
optical aids, still further research 1s indicated along this
1ine. If children can increase their visual efficlency
without the use of alds, then teaching experiments in visual
stimulation with the use of optical aids should be investl-
gated., Possibilities for further research similar to the
present study appear to be unlimited since no educational or
psychological studies to date have dealt with this particular
group of children. They are small in number, but very

important in nature.

SUMMARY

The purpose of this teaching experiment was to study
the effects of specilalized instruction with appropriate
materials on the visual behavior of blind children with
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remaining vision. The investigator sought to determine if
the visual functioning of young children could be signifi-
cantly increased in a short elght week perlod as a result of
intensive individualized teaching with appropriate materials.
The changes in visual efflclency were measured by The Visual
Discrimination Test, designed specifically for the study
because of the lack of a suitable standardized instrument.

The 1iterature was shown to suggest the ongoing develop~-
ment of the visual process through maturation, and in splte
of anomalies of the eye which may hamper the development of
visual processes, training and experience appear to act as..
ameliorating forces in the improvement of visual efficilency
(Gesell, 1959; Law, 1960). Eye speclalists (Bler, 1960;
Ehlers, 1953; Hildreth, 1947) stated that the sharpness of
vision had no one true value, but was as variable as
individuals themselves, and that in children with low degrees
of vision, functional behavior was a matter of learning.

Theoretical hypothecations and psychologlcal experiments
made it logical to assume that low vision children may
progress in their abllities to conceptualize from visual
experiences within the 1imits of their visual defects and
intellectual capacities, Verification of this assumption
was inferred by Brown's (1961) notion that one must be pre-

. pared for seeing by the "ipnput and confirmation of information
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from the environment," and that "visual response 1s to a
considerable degree, a learned response.”

The pauclty of educational research regarding the
effects of visual impalrments, and the lack of experimental
research designed to evaluate visual behavilor led to the
1dentification of "training and/or learning to see" as the
number one problem facing educators working with visually
impaired children.

The subjects in this experiment considted of ten palrs
of blind children with remaining vision matched on pretest
scores on a test of visual discrimination containing items
adapted from reading readiness materials. Educatlonal
materials previously presented to these children had con~
sisted of auditory and tactual stimuli, and no instruction
in the discrimination and recognition of visual materials
had been offered them in the classroom. A print comparison
group which was designated as the criterion group was
included also for study. <Children comprising this group had
only slightly higher recorded distance aculties, but were
all using their vision as thelr primary means for learning.
A1l of the children included in the investigation were
between six and 13 years of age, had Interim-Hayes-Binet IQ's
above 80, and were in grades one through five 1n a residen-
tial school for the blind where they had attended slnce

first grade, They were free of any known abnormalities
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(other than defective vision) which would present additional
learning problems,

The experimental children were taken from their class-
rooms in pairs for dally 45-minuts perlods over the two
month treatment period. An enriching program in visual
stimulation for development and improvement of functional
use of low vision was planned and taught by the investigator.
An effort was made to induce each child to "learn to see" by
offering discriminatory clues to be assoclated with
previously experienced stimuli to enhance visual recognitions.
Review of the previous lesson preceded the introduction of
new material each day, and when necessary, entire lessons
were repeated two or three times. The entire program was
aimed at an overall development of readiness for educational
learning by initial use of enlarged materials wlith high
visual appeal prior to the presentation of readiness and
primary materials in smaller size and type. The investlgator
chose to plan and teach lessons for general visual enhance-
ment rather than remediation of specific inabilities;
consequently, the pretest performances of children (except
for their total scores) were unknown to the investlgator
until the conclusion of the experiment.

The lessons wWere planned to evoke maxlimum proficlency
in attention to communication and interpretation of visual

observations. Specific activities and lesson plans for the
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program were developed to follow the four sequential stages
for discrimination and recognition of visual stimull: .
geometric forms in solic black and in outline shapes; single
object forms in solid black and in outline shapes; grouped .
obJects in color and in outline with full inner detaills; and
letter and word symbols. All materials decreased gradually
from two inches to one-=fourth inch in size down to large type
size of a Smith-Corona portable electric typewriter, which
had sans serif type spaced at six letters per inch.

Each lesson was carefully planned so that adaptations
were possible in order to provide for variations among
individuals. Lessons began at the same level for all chll-
dren, but the rate of presentation varied according to the
aptitude and visual functioning of individuals. Evaluation
of progress was made by dally score ratings and recorded
observations. The Harris Test of Lateral Dominance was
administered to the children for consideration of the rela-
tion of dominance patterns to the overall performance 1n
visual functioning.,

Maintaining the .05 level of significance throughout,
an analysis of variance determined the effectiveness of the
treatment on the teat scores or;all groups between the two

testing perlods. A significant interaction validated the

use of appropriate t tests to determine the significance of
the differences within individuals and among the different
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groups. The mean difference in gain scores for experimental
Ss was analyzed by use of the t test for related measures.
The t value of 4.41 indicated that a highly significant
(.005) difference existed in the test scores of children in
the experimental group at the conclusion of the experiment.
Substantial gains were noted in all subJect's scores with the
exception of one. The difference in the experimental and
control group mean gain (matched pairs E_test) yielded a t
value of 2.78, significant beyond the .05 level of
probability. Eight of the ten experimental children achieved
gain scores greater than those of their matched controls.
The t test for unrelated measures was used to determlne the
difference in mean gain between the experimental and print
comparison (criterion) groups. The t value of 2.90 provided
evidence of a significant (.05) difference in mean gain
scores between these groups at the conclusion of the treat-
ment period. These data confirmed the investigator's first
hypothesis that a planned program of visual stimulation
would enhance the visual functioning of individual experlimen-
tal Ss, and of the experimental group over that of the control
and print comparison (criterion) groups, as measured by The
Visual Discrimination Test.

Near vision aculties were recorded by an ophthalmologist
to determine whether or not an increase in near aculty

recordings would accompany changes in visual behavior of
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experimental Ss. The nonparametric signs test was utilized
to determine the significance of the increases. Although
positive increases were noted for seven of the ten Ss, the
mean increase could not be accepted as significantly
different. Seven experimental Ss had postexperiment record-
ings greater than those of their matched controlss however
no significant difference was evident between the two groups.
The postexperiment near acuity recordings of three experi-
mental children were equal to or greater than thdse of some
children in the print comparison (criterion) group, but this
difference could not be considered significant. These data
falled to provide evidence that the recorded near vision
acuities would increase or be significantliy different between
groups as a resul’ of visual stimulation for a short period
of time. In spite of the liack of definitive support, chil-
dren with the lowest degrees of vision appeared to have
greater increases in near aculty recordings than did those
whose vision was higher initially.

Analysis of the pretest and posttest scores of all
groups permitted additional investigation of the rellability
of The Visual Discrimination Test. A correlation of control
and print comparison subjects! pretest and posttest scores
over the two month period gave a test-retest stability

coefficient of .98.
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on the basis of these findings, 1t was concluded that
this study:

l. Presented evidence which provided obJective verifi-
cation of the value of visual stimulation programs for blind
children with remaining vision.

2. Demonstrated that a short-term intensive teaching
procedure would increase significantly the visual efficlency
0. low vision children in the first five grades.

3. Contributes to the literature a detalled set of
lesson plans and suggested materials which might be used in
future educational programming or research.

4, Provides a reliable instrument for evaluation of
the visual functioning ability of blind children with remain-
ing vision by use of enlarged and adapted educational
materials.

5. Revealed a need for continuous comprehensive
appralisal of each child and his efficiency in all learning
media before decliding that visual materlials are unsultable
for his use in the classroom,

6. Suggests the possibility of the enhancement of
educational opportunities for low vision children by presen-
tation of appropriate visual materials to supplement tactugl

and auditory media in present use.
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VISUAL DISCRIMINATION TEST

General Instructions:

This test should be referred to as a game to play. At
no time should the children hear it called a Test. 1T 1is
suggested that one person administer the test to no more
than three to five children at any one time.

The person giving the test should be sure that each
child understands the instructions clearly for each item
(repeat as many times as is necessary and demonstrate). As
much time as is necessary should be allowed for the test
(teacher should use her own judgment). It is particularl
important that the teacher check to see That eacn child has
hiis Tinger on the correct Dbox, and 1looks at ail the T¥ems 1In
That box before making his choice.

TT any child has difficulty keeping his place, a cover
sheet may be used to expose one box or row at a time. Chil-
dren should be permitted to hold the page as close as 1s
necessary for them to see the items.

No indication should be given the child as to whether
or not nhls cholce is correct. If he/she Inquires, Just say
TEnhatts Tine” or something similar. The test 1is designed so
that no child should be able to succeed on all items of the
test. Every item should.be attempted, but in case the child
says he is unable to see the item, he may omit that one, and
go to the next one.

Specific Instructions

Distgibute the tests to the children with a red penell,

and say, "We are going to play a new geame. I want to find

out how many pictures and drawings you can see TIB 1ooking at

them with your eyes. 1 want you ﬁg sten care ullX.EQ

everything I.%%Z’ and To mark only when 1 tell you.
Turn to the demonstration sheet. Always refer to the

items as forms, figures, pictures or letters, never to any

item by its name.

Explain the following terms untll you are sure the

children understand each one:

[ ] ROW

. Box--show how to find a big box, and a little box.

. Forms--solid black items.

. Figures or pictures--items which have only outline

shapes and/or inner detalls.

FwhH
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5. Letters--big letters and 1little letters (do not {
call by name).
6. Words--a group of letters that say something. v i
7. Making an X--drawing a line through a word. Let
the children practice.

Please do not give any assistance in choice or marking of v
actual Test 1tems. - - -

Test I

(You will note a number in each row or box to which the
following instructions refer:

l. Say, "Put your finger on the first box (show children).
Mark the stick that does not look like the others" or
"is different."
2. Say, "Move your finger over to the next box. Look at
the stick in the 1little box, then mark the one 1n %he
bigger box that is Just 1like 1t." :
3. Say, "Move your finger to the next row. Iook at the .
Stick in the 1little box, then mark the one in the row
that is Just 1like it."
4., Say, "Move your finger to the next row, and mark the
form that does not look like the others." .
5. Repeat instructions for No. 4.
6. Say, "Move your finger to the next row. ILook at the
form in the 1ittle box, then mark the one in the row
that 1s Just like 1it."
T. Repeat instructions for No. 6.
8. Say, "Turn your page, and put your finger in the first
row. Look at the first form--then look at the form next
to it--something 1is missing~--find the piece that is
missing and mark it."
9. Say, "Move your finger over to the next box, and mark
the cross."
10. Say, "Move your finger to the next row. Look at the
form in the 1ittle box, then mark the one in the row
that is Just 1like it."
1ll. Say, "Move your finger to the next row. Look at the
form in the little box, then mark the one in the row
that is Just 1ike 1t."
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Test II

‘ Please direct the children to move their finger to the next
box or the next row as appropriate, so you can be sure they
are able to keep the place.

- 12, "Look at the pieces in the little box, then mark the
form in the bigger box that could be made from those
pleces."

13. "Look at the pieces in the little box, then mark the
figure %n the blgger box that could be made from those
pleces,

14, "Mark the figure that is different from the others."

15. "Look at the figure in the 1little box, then mark the
one in the row that is Just like it."

16. "Turn to the next page and put your finger in the first
row. Mark the figure that is different from the
others."

17. "Look in the first box, and mark the key."

18. "Look over in the next box, and mark the spoon."

19. "Mark the one that you could wear."

. 20, "Mark the one you could play with."

21, "Mark the picture that is different from the others."

22, First box--"Mark the picture that is different from the
others."

. 23. Second box--Same as for No. 22.

24, '"Mark the picture that is out of place."

25. "Look at the picture in the 1little box, then mark the
one in the blgger box that goes best with 1t."

26. "Turn to the next page. Put your finger in the first
row. Look at the first picture, then look at the one
next to it--something is missing--find the little plece
that is missing and mark it."

27. "Mark the picture that is different from the others."

28. "Look at the first picture, then look at the other
plctures. Mark the one that is Just like the first one."

29. "Look at the first picture--something is missing--find
what 1s missing and mark it."

30. "Move your finger over to the next box. Look at the
figure in the little box. Now look at the figure in the
bigger box--something is missing--mark the part that 1s
missing."

31. "Look at the pieces in the little box. Find the picture
in the bigger box that could be made from the pieces
and mark it."

32. "Look at the picture in the 1little box, then mark the

. plcture in the bigger box that is Just like it."

33. Repeat instructions for 32.

34, "Mark the cow."

A o A e B e
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Ao,
50.

51.
52.
53.

54,
55.
56.
57.

58.
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Test IIXI

"Turn the page, and put your finger in the first row.

Mark the letter that is different."

"Mark the letter that looks different from the others,"

Repeat instructions for 36.

"Mark the letter that is different from the others."
"Mark the E."

"Look at the letter in the 1ittle box, and mark the one

in the bigger box that is like it."

"Draw a line through the word that i1s different."
"Mark the letter that is different.”

"Draw a line through the word that is different."
"Draw a line through the word that is different."

"Look at the word in the 1little box, then draw a line

through the one in the row that is jJust like 1t."

"Draw a line through the word that looks different."
"Look at the word in the 1ittle box, then find tne one

in the blg box that looks Just 1like it--draw a line

through 1t."

"Look at the word under the picture, then £ind the one
Just like 1t, and draw a line through it."

Repeat instructions for 48,

"Look at the box in the first row. Draw a line from

the box to the word that will fit in the box."

"Look at the two boxes--draw a line from the two words

to the boxes in which each will fit."

"Draw a line through the two words that look the most

alike,

"Look at the two words in the 1little box--something 1s

missing from the second one--find the letter in the

bilgger box that is missing, and mark it."

Look at the picture, then mark the word that goes best

with the picture."

"Draw a line through the words that say 'go to bed!."
"Draw a 1line through the words that say 'that is funng'. "
"Draw a 1line through the sentence that tells about the

picture."

;Draw a line through the sentence that tells about the
oy .

o e -




VISUAL DISCRIMINATION TEST

Please fill in the following information for each child:

Name of child Birthdate

103

Sex Grade Reading Medlum

(Print or Braille)

Distance Visual Acuity (with glasses 1f worn): R. L.

Test Information

Number right
Subtest 1

Subtest 2

Subtest 3

Total Score

Name of person administering and scoring

. ek i R S 3
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ride go to bed
rock go to bat
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this is pretty
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She has a book. The ball is round.
It is raining. The boy can run,
This is a boy. The boat is black.




LESSON PLAN SEQUENCE

112
Progressive Sequence of Lessons for Visual Discrimination

and Recognition by Developmental Stages

Stage I. Tactual and visual stimulation for discrimination
and recognition of geometric forms in solid black
and in outline shapes; ordering for size and
relationship in left to right progression.

Stage II. Visual stimulation for discrimination and recog-
nition of object forms in solid black, outline
drawings, and outlines with inner details with
discussion of class categories, uses, and
descriptive words,

Stage III. Visual stimulation for discrimination and recog-
nition of individual objects within groups of
objects; similarities and differences among
obJects; story sequence with pictures; figure-
ground discriminations; discrimination and
recognition of letter symbols.

Stage IV. Visual stimulation for discrimination and recog-
nition of word symbols and word combinations
with pictures; discrimination and recognition
of sight words, phrases, and sentences without

pilctures,




113
TAILY LESSON PLANS

Lesson 1

Object: To make tactual discriminations of pegs of graduated
: ; heights and diameters. To understand sequential order-
ing of pegs by diminishing helghts and/or diameters.

Materials: Three sets of pegs containing eight in each set.
A. A1l 3" in height; dlameters 3" to 3/16",
B. A1l 1" 1n diameter; heights 4" to 1 1/2",
C. 4" to 2 1/4" in height; 4" to 3/4" diameter.

Procedure:
A. Introduction

1. Teacher introduces herself and asks child to
repeat her name as she repeats child's name.

2. Teacher explains procedure of games to be
played each day as she attempts to stimulate
interest in learning to see the new materials

. and pilctures to be presented.
B. Game with tactual materials.
1. Teacher presents child with first set of pegs.
2. Teacher asks child to find the largest peg, the
. smallest peg, then to note differences in slze
of entire set.

3. Teacher asks child to arrange pegs in order of
gsize from largest to amallest or from tallest
to shortest. In case of unnoticed misplacements,
teacher asks child to reexamine by closing his
hand around each peg.

4, Set 2 presented--same procedure.

5. Set 3 presented--same procedure.

6. Repeat entire procedure by denoting smallest,
then largest, and placing in order from smallest
or shortest.

Conclusion:

A. MTeacher helps child to summarize what he has learned.
B. Discuss activity for next day, time, place, ete.
C. Teacher and child repeat each other's names.
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Lesson 2

ObJect: To make visual discriminations of pegs of graduated
heights and diameters. To understand sequential order-
ing by use of visual procedures.

Materlsls: Same as Lesson 1.

Procedure:
A. Review

l. Teacher and child exchange greetings by name.

2. Ask child to recall what he did at last lesson.

3. Discuss heights and sizes using appropriate
words.,

B. Discrimination and Recognition Game

l. Teacher presents first set of pegs lying on
table, and asks child to play "a looking game."
Attention 1s called to the differences in sizes
and lengths., Child 1s asked to find the largest
peg, then the longest one, the smallest one, and
the shortest one.

2. Child 1s asked to stand all pegs upright on the
table, then place them in order of descending
size or height without tactual exploration as
nearly as possilble.

3. Teacher and child summarize appropriate des-
criptive words as child replaces pegs in board.

L, Repeat the same procedure for each of the other
sets.

Conclusion:
A. Teacher assists child to summarize differences in
visual terms.
B. Teacher makes sure each child understands "out of
place" pegs, and why they are called out of place.
C. Prepare child for next day's lesson.,
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Lesson 3

To teach visual discrimination and recognition of

solid black forms of pegs on charts and cards.

Materials:

A,

3 large charts containing so0lid black forms of pegs
in ordered sequence.

B. 2 sets individual cards corresponding to peg forms.
C. 1 large chart with selected peg forms 1n scrambled
order.
Procedure:
A. Introduce "Seeing Game."

l. Present each child with one card at a time in
each set. Ask him to trace around the black
form as teacher discusses with them the distances
of finger movements. C(Call attention to the
longest one, shortest one, etec.

2. Teacher asks child to find all the cards on
which forms look the same length; then all-*
those that look the same width. Discuss
likenesses and differences.

3. Children play matching game; one child selects
a card, and other child finds one to match 1t;
vice versa until all cards are matched.

B. Arrangement according to size.

1. Teacher presents child with cards of one set,
and asks him to place them in order from
largest to smallest or longest to shortest.
Repeat for other ¢wo sets.

2. Teacher presents large chart with each set in
replica. Child rmatches his cards to those on
the chart.

3. Teacher presents large chart with scrambled
forms from all sets. Child 18 asked to choose
and match corresponding forms.

Conclusion:
A. Teacher reviews descriptive terms of forms as child
chooldes correct form to correspond to word.
B. Discuss activity for next day, time, etc.
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Lesson 4

Object: To teach discrimination of color; introduction of
color names; matching of same or similar colors.

Materials: 5 sets wooden color strips, 1" wide, 3/8" thick
in diminishing lengths (colors, red, blue, yellow,
green, orange, purple).

Procedure:
A. Introduce "Color Game."

l. Child 1is asked to give 211 the color names he
knows .,

2. As the child names a color, teacher asks him
tg relate to known things, e.g. grass, fire,
etc.

B. Color recognition.

l. Present one stick of each color to child, and
ask him to name the color; teacher supplies
name 1f child does not recognize.

2. Teacher presents child with set of sticks of
unrecognized color, names color, and asks
child to arrange the sticks in order of
diminishing lengths.

3. Repeat for all sets of unrecognized colors.

4, 0Child arranges one set in diminishing lengths
to include each color naming the color as he
chooses 1it.

Conclusion:
A, Teacher asks child tc name and identify all colors
he has learned.
B. Child selects all the red sticks, etec.
C. Discuss plans for the next day, and remind him of
leason time.
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Lesson 5

Object: To recognize 6 primary colors on paper, and to
understand light and dark shades of colors.

R Materials:
A. large chart with scrambled colors and light and
dark shades.
B. Individual cards containing light and dark shades
of primary colors.

Procedure:

A. Review color names with sticks.

B. Teacher presents child with cards of colors in
1ight and dark shades as she explains the differ-
ence.

C. Child selects the two shades of the same color.

D. Teacher scrambles cards and asks child to match
his cards to large chart of scrambled colors.

Conclusion:

! A. Discuss colors in relation to objects in room and
common objects seen daily.

B. Teacher gives color name and child selects appro-
priate card.

C. Child tells what he has learned during the week.

D. Discuss plans for next week, and remind child of
time.
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Lesson 6

ObJect: To teach discrimination and recognition of circles,
squares, and triangles presented in solid black.

Materials:

A. Large chart containing a row each of solid black
squares, circles, and triangles in diminishing
sizes from 2" to 1/4",

B. Large chart containing assorted sizes of each shape
in scrambled order.

C. Individual cards containing all sizes of the three
shapes in solid black.

Procedure:

A. Teacher presents child with 2" size of each shape.
As chlld traces each with his finger, teacher calls
attention to hand movements in terms of corners,
points, curves, etec.

l. Teacher gives child other cards with assorted
sizes and asks him to separate according to
shape.

B. Discrimination of size differences.

1. Czild chooses the largest one of each shape,
ete.

2. Child arranges his cards in rows according to
shape, and increasing in size from smallest to
largest.

C. Matching
1. Present child with large chart in size sequence,

and ask him to match his cards to those on the
chart.

2. Present chart with scrambled shapes and sizes,
and ask child to match the appropriate one.

3. Matching Game--each child presents one card
and partner matches with same one.

Conclusion:

A. Teacher asks child to select shape with no corners
or points; shape with corners and straight lines;
shape with points, etc.

B. Plan for next day and remind child of time.
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Lesson 7

Object: To teach visual discrimination and recognition of
varied geometric forms with appropriate descriptive
words.

Materlals:
A. Chart with solid black forms of polygons, rectangles,
crosses, stars, ovals, crescents, diamonds, and
half circles in diminishing sizes from 1 1/2" to 1/4"
B. Individual cards to match forms on charts.
C. Chart with outline drawings of same geometric

degslgnrs,
D. Indlvidual cards with outline drawings in diminish-
ing sizes.
Procedure:

A. Present each form separately (use largest in size).
1. Child traces outline of form with finger as

teacher gives name and descriptive words.

2. Teacher helps child to note and discuss simi-
larity of lines to those of squares, circles,
and triangles,

B. Present sets of small cards (5 sizes of each form).
l. Child chooses all cards of each shape,

2. (Child arranges cards of each shape from largest
to smallest.

C. Present large chart containing forms, and asks
chlld to match individual cards to forms according
to size.

D. Repeat procedure for outline drawings of shapes.

Conclusion:
A. Teacher asks cnild to choose shape most like square,
circle, triangle, etc.
B. Child chooses 5 shapes, and describes in terms of
lines, size, and similarity to other shapes.

A A RS
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Lesson 8

ObJect: To teach recognition of names of geometric outlines
and colored forms with appropriate descriptive words,

Materials:
A. Chart with outline drawings (from lesson 7).
B. Individual cards with outline drawings (from
lesson 7).
C. Chart with all shapes in 6 primary colors.

Procedure:

A. Teacher gives name of each shape and supplies
descriptive words as child traces and examines
closely.

B. Child is asked to pick out all the squares,
circles, etc.

C. Game.

l. Teacher asks for specific shapes using either
names or descriptive words or both.

2. Review by placing each according to increasing
or diminishing size,

3. Teacher presents stimulus card and asks child
to find square this size, etc.

D. Teacher presents selected work sheets for discrimina-
tion and matching.

Conclusion:
A. Repeat names of forms and descriptive words,

B. Plan for next day.
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Lesson 9

Object: To encourage visual organization of Gestalt (whole)
from cbservation of separate parts.

Materials: Ten geometric forms (2" sizej cut into 4 pieces,
(square, circle, triangle, hexagon, octagon, rectangle,
. cross, star, ellipse, and diamond). Individual cards
of same whole forms.,

Procedure:

A. Review:

l. Child names each form as it is presented.
2. Ask child to describe as to kind of lines,
corners, points, etc.

B. Present picture of one form at a time, at the same
time present same form cut in four pieces, and ask
him to assemble to look like whole form.

C. Remove pictures of forms--present child with pieces
of each form (one form at a time), and ask him to
assemble from memory. Ask child to name each form
as he assembles 1it.

Conclusion:
A. Teacher discusses appearance of individual parts of
each form with child.
. B, Teacher assists child in orientational placement of
individual parts as child reassembles the forms.
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Lesson 10

Object: To review color diserimination, and geometric forms
and shapes.,

Materials: Charts wilth colors, geometric forms and shapes.
Individual cards for matching; individual work sheets
for discrimination.

Procedure:
A. Flash drill

1. Flash small card (10 to 15 seconds), ask child
to point to same form on large chart.

2, Repeat for colors.

3. Repeat for outline shapes of figures,

B. Noting likenesses and differences

l. Present work sheet for matehing (choices
distinctly different).

2. Present work sheet with rows of forms (all of
which are alike but one), and ask ochild to find
the different one.

3. Present work sheet with cholces very similar,
and requiring finer discrimination.*

Conclusion:

A. Repeat work sheets with which child had difficulty,
ask him to trace each one, then make choice as he
tells why it is different,

B, Teacher names each form as child selects from total
group.

¥Materials for each activity diminish in size from 2" to 1/2"

L]
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Lesson 1l

Object: To develop the abllity to diseriminate between and
to recognize obJect forms of animals, toys, and clothing.

Materials:

A. Three large charts wlth solid black object forms of
definite contour 1in large slze (approximately 2").
1. Animals such as: rabbits, cats, camels,
horses, squlrrels, COWS, plgs, goats, giraffes,
birds, roosters, etc.

2. Toys such as:

tricycles, trains, alrplanes,

wagons, boats, gcooters, kites, dolls, etc.
3, Clething and accessories such as: trousers,
mittens, gloves, umbrellas, glasses, ete.
B. Individual cards with the same solld black object
forms very similar in contour but in smaller size

(approximately 1"

Procedure:

to 1/4").

A. Present large chart.
1. Have child trace outline of object with finger--

he names it if he can--

1f not he is told. Dis~-

cuss shapes with appropriate descriptive words,
such as round, square, pointed, large, small,

ete.

2. mTeacher than names obJects, and asks child to

point to each one.
B. Present child with individual cards contalining

object forms.

1. Ask him to mateh to similar or 1ike form on

large chart.
2. Ask chilld to
obJect.
3. Teacher then
pick out the

Concluslion:

look at small cards and name each

names objects, and asks child to
one named from the small cards.

A. Review object names as to class.
B. Ask child to find all object forms of one class.

e e e e T e e+
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Lesson 12 :

Object: To continue discriminatlon and recognition of
object forms of household and related obJects, frults
and vegetables, nature objects.

Materlals:
A. Three large charts with solid black obJect forms of

definite contour in large size (approximately 2").

1. Household and related objects such as key, lamp,
cup, milk bottle, table, etc.

2, Frults and vegetables such as apples, straw-
berries, carrots, beans, etc.

3, Nature objects such as trees, leaves, flowers,
ete.

Procedure: Same as Lesson ll.

Conclusion: Same as Lesson 11l.
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Lesson 13

ObJect: To develop the abllity to discrimlnate and recognize
outline drawings of objects with few inner detalls.

Materials:
A. Large charts with selected obJect outlines in 1"
and 2" sizes (same or similar to those presented
in solid black in Lessons 11 and 12),
B. Individual cards with outlines of same obJects.

Procedure:
A. Present large chart.

1. Ask child to trace outlines with finger--check
for recognition, review discriminating detalls,
rounded, pointed, etc.

2., Look at and trace individual parts of obJects
such as head, legs, handles, etec. as teacher
and child discuss.

B. Present child with small cards. )

1. Ask him to match to similar or like obJects on
larger chart.

2, Mix cards, and ask child to name each one.

3. Teacher then asks child to pick out certaln
ones as she calls the name of each.

Conclusion:
A. Review objJect recognition as to class or to
description,

B. Child sorts cards as to object classes, such as all
the fruits, vegetables, etc.




Lesson 14 .

Object: To develop the ability to further discriminate and
recognize outline shapes of a wide variety of objects,
and to recognize those same objects in colored pictures. N
Household obJjects, nature obJects, and fruits and
vegetables.

Materlals:

A. Large chart with outlined and colored objects in 1"
and 2" sizes.

B. Individual cards with outlines and colored pictures
of the same obJects (but not identical) in 1/4" to
1" sizes.

C. Selected work sheets for discrimination of likenesses
and differences and matching.

Procedure:
A. Present large chart, and azk child to look at all
pictures. .

l. Child names obJects and colors he recognizes.

2. Child traces unknown plctures, discusses shapes,
colors, etc. as teacher calls attention to
discriminating details. .

B. Present smaller individual cards, and ask child to
match to same obJect on large chart.

C. Present work sheets one at a time and discuss
reason for choices with child.

Conclusion:
A. Review objJects by class--ask child to point to all
the frults, etc.
B. Teacher names obJect and child selects correct one
from cards.
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Lesson 15

ObJect: To review discrimination and recognition of all
black forms and line drawings of obJects.

Materials:
A. Charts and forms used in previous lessons.
B. Work sheets containirg pictures of same and like
objects in different peositions, and smaller in
size. Match-Me game.

Procedure:

A. Present cards in flash for discrlimination and
recngnition. Child responds by pointing to same
obJect on larger chart as he calls name.

B. Game; Match Me.

1. ¢hiTd draws card, examines carefully, then con-
tinues drawing until he has found the match for

each card.
2. Teacher names obJect and child selects plcture |
. from group of five, then elght, then 12,
Conclusion:
A, Discuss with child discriminating details of obJects.
. B. Teacher describes object and asks child to select

correct picture.

b
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Lesson 16

Object: To teach likenesses and differences in inner details
of similar objects. To observe recognized objects of
varied sizes and positions., To teach left to right
progression of observation (animals, toys, clothing,
household objects, fruits and vegetables, nature objects).

Materials: Selected work sheets from readiness books con-
taining obJect pictures.

Procedure:
A. Present child with one page at a time.

1. Ask him to begin at left and inspect all
plctures in the row and find the one that is
different. Discuss ways in which 1t is differ-
ent as child traces outline with finger,.

2. Ncte discriminating detalls of each. Ask him
to note difference in position or in inner
details.,

Conclusion:
A. Discuss reasons for correct and incorrect responses,
B. Discuss likenesses and differences of objects in
different positions. *
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Lesson 17

Object: To teach like<: 88 of objects among many different
ones--matching .. 1ike ones.

Materials: Selechted work sheets from readiness books. Pages
of objects--two in each box--some allke--some different.

Procedure:
A. Present sheets to child in order of progressing
difficulty.

1. Ask child to match picture with first one in
row; discuss how others are different.

2. Present pages of two objects--some alike 1n
outline but different in inner detall--ask
child to find those which are alike and those
which are different. Discuss ways in which two
objects differ.

Conclusion: Summarize ways of discriminating objects similar
in contour and size,
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Lesson 18

ObJject: To teach discrimination between two objects very
similar in contour and/or position but like in nature.
To teach matching of same pilcture among pictures very
similar in contour and in nature (example: similarly
shaped fruits, persons, etc.). To note missing parts
of plctures,

Materials:

A. Plctures of boys, girls, animals, flowers, clothing,
ete.

B. Werk sheets of pilctures of like obJects with slight
differences in inner details or in positions.

C. Plctures--some of which have missing parts.

D. Pilcture with missing objJject; cholce of three or
four missing obJects.

Procedure:

A. Ask child to note sets of pilctures which are alilke,
and those which are different. Discuss differences.

B. Present pictures--~some of which have missing parts--
ask child to note likenesses to companion picture,
then to note any differences. Discuss differences
he notes. (Example: pig, dog; boy, girl; chickens--
running, pecking, standing; balls--one with stripes,
one without; flowers--one with leaf or petal
missing; scissors with handle missing; etc. boy with
one skate, cap, shoe, ball, skate.)

Conclusion: Discuss differences in contour of persons or
animals in different activities, .
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Lesson 19

Object: To teach discrimination and recognition of indiv-
jdual objects in colored plctures contalning several
objects and/or activities.

. Materlals:
A. Farm scene with barn, farmer, and different
animals.

B. Pleture with several people in various activitles.

C. Picture of city with various bulldings, streets,
cars.

D. Circus scene with animals, ciowns, performers.

E. Zoo scene with animal cages, observers.

F. Pet show scene with animals, toys, etc.

Procedure:
A. Present each plcture. child observes each person,

or other picture within, Discuss differentiating
detalls, activitles.

B. Ask child to relate what he thinks 1s happening 4n
the plcture, and make up story as he makes observa-

. tions.

Cc. Note colors, size differences, positions. Child
traces objects he is not able to recognlze on sight
noting detalls of form as he does 80,

Conclusion: Summarlze ways to discrimina’.e singular elements
among grouped objects and plctures.

L
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Lesson 21

ObjJect: To teach discrimination and recognition of relation-
ships between obJjects of the same class. To understand
ordering from large to small and vice versa.

Materials:
Work sheets from readiness books contalning pilctures
of animals, toys, clothing, fruits, vegetables, and
nature objects with two to four cholces of related
objJects from which to choose the most sultable one,
Example: cow, baby deer, calf, colt, cub.

Procedure:

A, Present charts or pages to child one at a time,
Ask him to look at stimulus plcture, name 1t, then
choose the one that goes best with 1it.

B. Present child with page containing rows of obJects
of graduated sizes from large to small, then small
to large for selection of the one that is out of
place (2", 1 1/2", and 1" sizes).

Conclusion:
A. Review and practice left to right progression in
observation.

B. Summarize progressive order of objects from largest
to smallest or from smallest to largest.
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Lesson 22
’—-——_—'

Object: To teach discrimination and recognition of relation-
ships between objects of similar classification.

Materials:
A. Pictures and charias containing foods 1in same cate~-

gory except for one of different category (1" size).
B. Similar charts with other classes of objects.
C. Individmal cards with plctures of same name (1" to
1/4" size).

Procedure:
A. Give chlld one page at a time, and ask him to name

a1l the things he sees, then choose the one that
does not belong in the plcture.

B. Continue with other pages.
C. Game: Present child with group of cards contalning

objects of same class, but of different uses. Ask
nim to sort cards as to those which go together.

Example: cards wlth clothing--outer, rain clothes,
sleepling clothes, etc.; animals with same type fur,

etce.
Concluslon:
A. Review different types of each class of objects
presented.

B. Teacher shows plcture of obJect and child glves
type and class.
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Lesson 23

ObjJect: To teach finer discrimination of closely related
obJects in small pictures.

Materials:

A. Stimulus pictures with four or five related objects
for choice of most closely related one.

B. Group plctures of objects all of which are similar
except one which 1s different in kind or in a
different position. Example: articles of clothing
suitable for a boy and one suitable for a girl.
Girl 1In party dress--choice of shoes most suitable.
Plctures of animals of same name except for one
(four cows plus one steer). (All pictures decrease
in size from 2" to 1/2",)

Procedure:

A. Present child with work sheets. Explain the nature
of the task then ask child to name each picture
before he chooses the appropriate one.

B. Discuss reasons for his cholce, and why other
plctures are not suitable.

Conclusion:
A. FReview appropriate descriptive terms as child
cbserves plcture.
B. Teacher describes objects and asks child to select
picture for correct response.
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Lesson 24

ObJect: To teach finer discrimination of objects of same
name but different in style or position,

Materials: Four charts containing pictures of objects which
all have the same name but are different in style,
contour, or position: tables, balls, beds, trees
trucks, ete. (Diminishing sizes from 2" to 1/2".5

Procedure:

A. Present child with page of pictures. Ask him to
note any likenesses of objects, note differences
or likenesses of inner detalls, position, ete.,
give name, type and class if possible.

B. Ask child to describe differences between pilctures
assisting him in use of appropriate descriptive
words as to type, class, position, and use.

Conclusion:
A. Review likenesses and differences among same obJects.
B. Discuss appropriate descriptive words to designate
individual types within same class.




’ Object: To note and recognlze missing parts or portlons
of objJect plctures.

Materials: Serles of work sheets containing object plctures:
A. Two objecti~-oOne wholie~-one with iuner detall
missing.
B, Objects with missing parts--no whole object seen.
c. Parts of objects--no whole object.
D. Pictures of geveral objects cne of which is missing
from companion plcture.

Procedure:

A. Present chart 1--ask child to look at complete
plcture, then observe what 1s missing from the
gsecond plcture.

B. Present chart n--ask child to look carefully at
picture of object and find what part is misslng.

c. Present chart 3--child observes the object part, and
determines the object to which 1t belongs.

’ D. Present chart J--child observes plcture and names
everything he sees in 1t--he then looks at companion
plcture, and determines the missing portion.

. Conclusion:
A. Review changes 1n contour resulting from missing
parts.

B. MTeacher describes jnner detalls of plcture, and
asks child to select correct plcture.




138
Lesson 26

Object: To learn to organize visual details by putting
parts of picture puzzle together,

Materials:
A. Large picture in color cut in four pleces,
B. large picture in color cut in eight pieces.
C. Large picture in black and white cut in four pieces.
D. Smaller (5 x 7) colored picture in four pieces.

E. Smaller picture in black and white cut in four
pPleces.

F, Large picture in black and white cut in six pieces.

Procedure:

A. Present each child with puzzle pictures one at a
time in the above order. Ask him to look at pieces
and try to determine the nature of the picture.
Then ask him to assemble the parts by matching
colors, and lines.

B. Discuss content of picture, and tell a story about
the picture.

Conclusion:
A. Review contour of shapes by discussing points,
corners, lines, etc.
B. Ask child to take pictures of single objects,
arrange 1n large picture and tell a story about 1it.
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ObJject:
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Lesson 27

To understand a story by observation of plcture

sequence, To be able to arrange pilctures to tell a
story.

Materials: Six sets of small pictures (4 x 6 and 5 x 7) of
three to ten pictures which tell a story.

Procedure:

A.

Present child with set of pictures (three) of
familiar rhymes such as "Jack and Jill" and "Little
Miss Muffett." Ask him to look at each picture,
then arrange in the order of events as he repeats
the rhyme %4 x 6 in size).

Present child with set of four pictures which tell

a story unknown to him, Child observes each
plcture and describes the happenings. Chlld
arranges plctures so that sto follows in logical
order of events (4 x 6 in sizzy.

Child is given set of elght pictures depleting story
of "The Three Bears." Each plcture i1s closely
examined, then arranged in sequence 80 that the
story can be told from the pictures (3 x 5 in size),
kL set of smaller pictures (ten) are given child.

The story 1s unknown. As the child observes the
happening in each picture, teacher guides him in
understanding the events in the story. The child
then arranges the plctures as he relates the story
(2 x 3 in size).

Conclusion:

A,
B.

Teacher 8elects individual pictures and asks child
to tell the story related to the pilcture.

Teacher relates story as child arranges pictures
accordingly.
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Conclusion:

ers for matching,

row of words and notes the one

1s different. Teachep guides child in
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word, and child selects one to
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Lesson 29

ObJect: To teach likenesses and differences in words and
letters.

Materlals: Work sheets containing:

A, Like letters with one unlike letter to discrliminate
in each row.

B. Like letters with one similarly shaped letter to
discriminate.*

C. Words with one unlike word to discriminate.

D. Words with similar word to discriminate.

E. Letters and words for matching.

Procedure:

A. Present child with first page. Ask him to look at
all the letters, and find the one that is different
from the others. Repeat for next set.

B. Give child sheet containing words. Ask him to look
at all the words in each row, and select the one
that 1s different from the others.

C. Teacher displays one letter at a time, and child
selects letter to matech it from his page, Repeat
for words.

Conclusion:
A. Discuss likenesses in contour of similar letters
and words, and help child to see distinguishing
characteristics of each,
B. Teacher describes letter in terms of points, coimers,
straight, and curved lines and child selects letter
which meets the descriptilon.

*Letter size decreases from 1" block letters to sans
serlf large type with slx letters per inch of space.
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Lesson 30

ObJect: To review fine discrimination of small objects,
missing parts, words, and letters.

Materials: Selected materials from Lessons 21-29.

Procedure:

A. Select charts which presented most difficulty, or
which required finer discrimination and check to
see 1f each chlild can make the necessary discrimi-
nations.

B. QGame: Match-Me-~plcture cards with words. Child
draws card and tries to, match to partner's using
both picture and word clues.

Conclusion:
A. Teacher describes fine details of object as child
selects appropriate picture.
B. Child draws picture card and discusses distinguish-
ing features by use of appropriate descriptive words.
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Lesson 31

Object: To teach appropriate word symbols and word combina-
tions for pictures.

Materials: ObJject pictures from previous lessons with word
names; separate word cards (Dolch pre-primer word
names ).,

Procedure:

A. Show picture and word to child. Ask child to name
the obJect, then look carefully at the word.

B. Child selects word card which matches the word
under the picture. (Use article words, connective
words, and simple descriptive words with word names.
Example: the boat, my ball, little boy, etc.)

3 x 5 plctures, words in 18 pt. type decreasing to
11/4 x 2 1/2 pictures in 10 pt, type.

Conclusion:
A, Teacher presents word card and child selects appro-
priate pilcture,
B. Teacher describes picture and asks child to select
word card to match.
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145

Lesson 33

ObJect: To teach recognition of word symbols and word

combinations. To recognize like letters and words in
capital letters and in lower case letters,

Materials:

A. ObJect pictures from previous lessons.
B. Page containing words and phrases appropriate for
gicg?res, (pre-primer and primer words from Dolch
ist).
C. Page containing letters in both capltals and lower
case; words with first letter capltalized, and same
words with all letters in lower case.

Procedure:

A. Child examines each picture and gives word name if
possible; i1f not, teacher tells child the name.

B. Teacher presents page containing word names and.
words as combinations. Child looks at each word; he
chooses picture which is most appropriate for the
word or words giving reasons for his cholce,

C. Teacher assists child in noting length of words as
he says them and observes them, general configura-
tion of words, and beginning and ending letters.

Conclusion:

A. Child selects all words beginning with same letter,
then chooses picture to go with each word.

B. Teacher says phrases as child selects Plcture
appropriate for each phrase, then selects rhrases
from the sheet.
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Lesson 34

ObJect: To develop recognition of first grade word symbols
and word combinations,

Materials:
A. BSelected pictures from Reading Readiness books with
phrases and short sentences underneath,
B. Identical phrases and short sentences on word cards
(from felt ben manuscript of three letters per inch
to large type of six letters per inch),

Procedure:

A. Show child each picture, and ask him to discuss
what he sees and what is happening in the picture.

B. Teacher reads the phrase or sentence as the child
observes carefully. Attention is called to the
length of words, configuration, and beginning and
ending - letters,

C. Individual slips are presented, and child is asked
to match to the phrase or sentence under each
Picture,

Conclusion:
A, Teacher assists child in reading each phrase or
sentence as he observes the picture and the words,
B. Teacher gives phrase or sentence verbally, and asks
child to select the correct plcture for response,




ObJect:
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Lesson 35

To develop speed and skill in sight recognition of

words and phrases previously presented.

Materials:

A.
B.

Teacher-made pilcture cards and word cards for drill
and games.
Match-Me reading game (Dolch picture cards with

matching word cards).

Procedure:

A,

Teacher exposes picture for one minute after which
child selects appropriate word choice from five
word cards (1/4" letters spaced four letters per
inch made with felt pen).

Teacher exposes reading game pictures for 30
seconds, then asks child to select appropriate word
from a choice of ten.

Conclusion:

A.

B,

Child with partner plays Match-Me Game by drawing
pilcture cards, then word cards and matching as he

does 8o0.
Teacher says word, and chilld selects picture and

word card for correct response.
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Lesson 36

ObjJect: To recognize pre-primer and primer words on sight,
and to learn tc combine them into meaningful phrases
and sentences.

Materials: Pre~primer and primer word cards from 36 point
type down to sans serif large typewriter type spaced at
8ilx letters per inch.

Procedure:

A, Present child with ten word cards in the largest
type. Ask child to read each word, then build
meaningful phrases and sentences using from three
to six words.

B. Repeat this procedure with the same words in
diminishing type size until the child can continue
to recognize all words. For any problem words,
teacher agsists child in noting length, configura-
tion, beginning and ending letters.

Conclusion:
A, Teacher builds phrases and sentences and asks child
to read them.
B. Teacher gives phrases and sentences verbally and
asks child to select word cards.
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Lesson 37

ObJect: To strengthen sight recognition of first grade
words in combination.

Materials: First grade words (Dolch 1list) from 36 point
type down to sans serif large typewriter type spaced
at six letters per inch.

Procedure: Same as Lesson 36.

Conclusion: Same as Lesson 36.

Lesson 38

ObJect: To confirm sight recognition of pre~-primer, primer,
and first grade words, and to read simple sentences.

Materials:

A. Prepared charts of short sentences using words from
the Dolch 1list for primary readers (letters 1/2"
high aspaced four letters per inch, and made with
black felt pen).

B. Selected pages from Reading Readlness books contain-
ing short sentences printed in priwary type
ordinarily found in readiness books,

Procedure:
A. Present child with teacher-prepared charts, and
ask him to read sentences as teacher gives guldance
and assistance in word recognition techniques as
needed,
B, Repeat A with printed pages presented one at a time.

Conclusion:
A. Teacher gives sentence orally and asks child to
select correct response from chart or page.
B. Teacher asks child to read the sentence about: the
dog; the boy; the baby, etc.
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Lesson 39

Object: To practice reading simple material for pleasure.

Materials:

A. Teacher-pupil original stories on charts (4n 1/2" .
size letters spaced four letters to the inch and
prepared with felt point pen),

B. Pre-primer story or speclally prepared story in
large typewriter type spaced six letters per inch).

Procedure: Child 1s asked to read story on chart or page as
teacher listens, and gives assistance in word recogni-
tion clues for new or unknown words.

Conclusion:

A. Child 1s asked to relate stories she has read as
teagher glves asslstance in secquence and use of
words,

B. Teacher asks questions regarding stories, ‘and child

responds by correct answer and the story from which
he read it. .

Lesson 40

ObJect:s To increase speed of recognition on short exposure
of pre-primer, primer, and first grade words.

Materials:
A. Dolch Word Game.
B. Teacher prepared cards of single words, phrases,
and short sentences containing problem words.

Procedure:

A. Word diill of Dolch's basic sight vocabulary for
pre-primer, primer, and first grade words (primary
slze type). Teacher exposes word card for five
seconds, if child 1s unable to recognize, word is
laid aslde,

B. Present unrecognized words for longer period, If
child still cannot recognize, tell him word and
point out clues for sight recognition.

Conclusion: @Game: Teacher exposes word card to each
partner, allows ten seconds and scores point if child
can recognlize, Continue with all words until winner 1is
declared,
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The following lessons are presented as samples of the indivi-

dualized lessons planned for those children who progressed
heyond the planned sequence of 40 lessons.

Lesson 41

Object: To increase sight vocabulary of primer, first,
secorid, and third grade level primary words by special
learning techniques.

Mateirials:

A. Mills Learninz Test (manuscript letters 1/4" high
made wiih No. 2 lettering pen spaced at five letters
per inch on individual cards with and without
pictures),

E. Identical words on one sheet in large typewriter
type spsced at six words per inch.

Procedure:
A, Present primer words in Mills Test with picture
. side. Ask child to look at plcture, and then at
the word. The child traces the word as he and the
teacher pronounce it. (Present ten words at a time.)
B. Teacher exposes word without picture for ten
. seconds, and asks child to say the word.
C. Repeat the above procedure for as many as 40 words
1f indicated by individual progress.

Conclusion:

A. Teacher selects unrecognized words, and reviews with
child as he observes plcture, traces the word, and
pronounces it.

B. Review diffficult words without picture to reinforce
learning.
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Lesson 42

Object: To strengthen basic sight vocabulary by use of
Dolch's Popper Words, Set 1, and to encourage speed in
8lght recognition.

Materials:
A. Dolch's Popper Words, Set 1 (14 point type).
B. 1Identical words in large typewriter sans serif type
spaced at six letters per inch.

Procedure:

A, Present words one at a time. Teacher says the word
with the child as he traces it. Note general con-
figuration, and beginning and ending letters.

B. Repeat the procedure for those words which give
difficulty.

C. Expose words for five seconds to strengthen speed
of recognition,

Conclusion:
A. Ask child to build sentences with word cards, and .
read them,

B. Present words on one sheet in large typewriter type,
and ask child to read as many as possible,
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Lesson 43

. Object: To develop the abllity to read phrases and short
sentences at filrst grade level.
Materials:
. A. Pages from selected work books containing pilctures

plus appropriate phrases and sentences.
B. Prepared sentences in large typewriter type.

Procedure:

A. Ask the child to observe all the plctures on the
page, and to name the obJect or the action. Child
then chooses the appropriate phrase for each picture
and reads 1t,

B. Repeat A for pages containing short sentences.

Conclusion:
A. Present child with groups of sentences prepared by

teacher, and ask him to read them.
B. Review confllguration and other sight recognition..
cues for words which child finds difficult.

Lesson 44

Object: To introduce low vocabulary, high interest reading
materlal at first grade level.

Materlals: Chandler, Edna W, Cowboy Sam. Chicago: Beckley-
Cordy Co.

Procedure:

A, Present chlild with the book. Discuss the picture
clues and the general background of the story.

B, Child reads story as teacher assists with recogni-
tion techniques and basic word attack skills as
necessary,

C. Teacher takes note of types of errors and any
problems in visual discrimination of words and
letters within words.
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MATERTALS USED IN VISUAL STIMULATION PROGRAM
Bulletin-toard charts for first grade, Dansville, N. Y.:
F. A. Owen Pub. Co., 1946,

Chandler, Edna W. Cowboy Sam. Chicago: Beckley~Cardy Co.,
1951,

Chandler, Edna W. Cowboy Sam and Shorty. Chicago: Beckley~
Cardy Co., 1953+

Craig, G. S. & Daniel Etheleen. Science Around You., N. Y.:
Ginn & Co., 1960, A. B. H.. 1960, —

Dolch, E. W. Picture Word Cards. Champaign, Illinois: The
Garrard Prese.

Dolch, E. W. Popper Words--Set 1 (easier half basic signt
;ocabulary). Champalgn, Ill.: The Garrard Press, 1960,

Dolch, E. W, Popper Words--Set 2 (harder half basic sight
;ocabularyi. Champaign, Ill.: The Garrard Press, 1960.

Dowling, T. I., Freeman, K., Lacy, Nan, & Tippett, J. S. Py
Wonder Why. Chiesgo: John C. Winston Co., 1951. Large
type ed on,

Fahy, Louilse G. First Reading Unit, Part 2. Brookfileld,
Ill.: Gel-Stern Supply Co., Tnc.

Hardy, Marjorie. Surprise Stories, First Reader. Upper
ﬁontclair, N. g.: Clear T?EE’Publishing Committee,

Harris Lateral Dominance Kit.

Lewla, W. D., Rowland, A. L., & Gehres, Ethel H. The Silent
Readers, Second reader. Cleveland: Clear Type Publlish-
Ing Committee, 1926,

Mills, R. E. Learning Methods Test. Frt. Lauderdale, Fla.:
Mills Center, Inc., 1955,

Oftedal, Laura, & Jacob, Nina. My First Dictionagz. New
York: Grossett and Dunlap.,

Pre~primer Words--Flash Cards. 3t. Louis, Mo.: The Gelles-
Widmer Co., 1 . ’
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Sanders, Ardis. Match-Me (a reading readiness game). Fowler,
Ind.: Benton Review Publishing Co., Inc., 1962.

Smith, Gale. The Game of Match Word (a reading game).
Fowler, Ind,: Benton Review Fublishing Co., Inc., 1954.

. Assorted Reading Readiness Books.
Individual Cards, 2 x 3; 21/2 x 4; 3 x 5.
Felt tip pens.

Montessori-type wooden peg sets of natural color in following
s8ilzes:
Set 1. 8 pegs=--all 3" tall,
I{}gwetgysén 3", 2 1/211, 211, 1 1/211, lti, 3/ n,
I 1 )
Set 2, g pes%--alinlnadiqm?te§ﬁ 2 1/2m, 2 1%, 20
elghts: ’ a%y ’ ’ ’ ’
ALY I il
Set 3. 8 pegs
1. 4" neight - 4" diameter
2. 3 3/4" height - 3 1/2" diameter
3. 3 1/2" height - 3" diameter
. 3 1/4" height - 2 1/2" diameter
5. 3" height - 2" diameter
6. 2 3/4" height - 1 1/2" diameter
. 2 1/2" nheight - 1" diameter
8. 2 1/4" height - 3/4" diameter
Peg boards: 4" wide; 1 1/2" space at each end; 1" be-
tween pegs.

Six sets of wooden color strips: red, blue, yellow, green,
orange, and Purple in the following dimensions:
1" wide; 3/8" thick
Each set 8 in diminishing lengths: 6", 6 1/2", 5",
4 1/2", 4, 31/2", 3", 2 1/2",
6 sets of strips in these colors: red, blue, yellow,
green, orange, purple.




APPENDIX B

Rating Sheet for Dally Progress

Dally Progress Percentage Scores for Individuals

Summaries of Individual Subjects in Experimental Group




Score 1.

Scoring: 3

0

A score of 12 indicates that the S 1s ready to progress to the

next lesson.
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RATING SHEET FOR DAILY PROGRESS

Traces with finger the outline of material
presented to indicate he sees 1it.

Discriminates likenesses in materials
presented.

Discriminates differences in materials
presented.

Discriminates inner details in single pictures,
single pictures in group, or letters in words.

Recognizes materials presented by name.
Sees a Gestalt with object visilble.
Sees a Gestalt without object visible.

communicates understanding of instructions
and material presented.

{ta

is able to perform after instructlons
S performs with instruction plus assistance

S performs with instruction plus constant
assistance and/or supervision

S 1s unable to perform

A score between 8 and 12 indicates a need for review before
progressing to the next lesson.

A score of below 8 indicates a need to repeat the lesson in

entirety.

If a S is unable to attain a score of 8 or more by five
repetitions of the same lesson, the next lesson will be

presented.




Table 11
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Dally Progress Percentage Scores for Individuals

Total Highest Acquired
Lessons Possible Mean Average
Subject Completed Mean Score Score Percentage
0l 56 19,07 16.70 88
02 56 19.07 15,80 83
03 38 18.80 13.40 T1
o4 43 18.90 13.00 69
05 36 18,66 13,66 73
06 41 18.88 13,80 73
o7 35 18,60 11.00 59
08 29 18.60 11.80 63
09 36 18.66 12.90 69
10 34 18.50 11.62 63




SUMMARIES OF INDIVIDUAL SUBJECTS IN EXPERIMENTAL GROUP 1

Ut
\O

SubJect Number 1

Sex: Male Age: 9-6

Grade Placement: 4 Interim-Hayes-Binet IQ: 108

Distance Visual Aculty: Harris Lateral Dominance:
oD --  0s 5/200 Hand Dominance: R

Eye Condition: Eye Dominance: L
RLF - Myopia Foot Dominance: R

Quantitative Scores Pretest Posttest
Visual Discrimination Test 53.0 56.0
Near Vision Aculity 0D -~ 0D =--

0s 4/140 03 5/140

Gates Word Recognition 2.35 2.78
Gates Sentence Reading 2.17 2.17
Gates Paragraph Reading - 2.35

Number of lessons completed: 56
Average percentage of dally scores: 88%
Observational data:

This boy exhibited evidence of having been endeavoring
to see, and had already acquired some visual efficiency in
making discriminations and recognitions. His inattention to
finer details was obvious, and he had some difficulty with
figure ground relationships. He was able to recognize many
words and could read even small print on a second grade level.
He indicated a slight general weakness in appropriate vocabu-
lary for descriptions, and communication of wvisual discrimi-
nations., His eagerness led him to premature closure on many
recognitions, but was able to make most of his own corrections
by closer observations,

The boy showed no understanding of basic word attack
skills with which to recognize new words he encountered--he
8imply spelled them out. He progressed in his abllity to
note finer detalls, and to recognize almost all words on
sight. He was soon reading regular size print in second
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grade books for short periods of time. He read slowly and
miscalled a few words, but was not deterred by this, bdbut
appeared fascinated by his own achievements,

He stated that his parents had helped him some with
print reading after he had learned to read brallle. His
teachers had allowed him to look at print books if he asked
for them, but had given him no assistance in reading print.

Subject Number 2

Sex: Male Age: 10-0

Grade Placement: 3 Interim-Hayes-Binet IQ: 103

Distance Vision Acuity: Harris Lateral Dominance:
op 6/200  0S 3/200 Hand Dominance: R

Eye Condition: Eye Dominance: L
RLF Foot Dominance: R

Quantitative Scores Pretest Posttest
Visual Discrimination Test 53.0 57.5
Near Vision Aculty oD ?140 oD CF 10"

oS 6/140 0S 3/140

Gates Word Recognition 1.80 2.10
Gates Sentence Reading - 2.13
Gates Paragraph Reading - 2.20

Number of lessons completed: 56
Average percentage of daily scores: 83%

Observational data:

Wwith a bubbling personality and an enchanting smile, this

1ad had a tendency to be inattentive, was unable to follow
through with instructions for any length of time, and exhib-
ited a general attitude of defeat in every new challenge.,
Very shortly he showed tremendous improvement in work habits,
patience to contlnue with difficult activities, and in
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general attitude. Apparently, he was motivated by the
maturity and seriousness with which his partner worked, and
was able to gain a higher degree of self-confidence in his
own abilitles.

By the third week this youngster arrived early, and was
happy and eager to "see new things." His desire and actual
need for praise and constant reinforcement decreased
gradually as he became aware of his newly acquired visual
skills.

He exhibited a strong background in reading readiness
activities, and his expressive vocabulary was superior to
that of any other child., He scemed always to be competing
wilth himself, and progressed to the primary reading level
quite rapidly. He had no word recognition techniques
except to spell each word, but was able to learn clues and
baslic word attack skilis faster than his partner. After
his abllity became evident to him he required less and less
support, and insisted that no help be given him in word
recognition unless he requested 1it.

Although this boy had good residual sight in each eyve;
he was unable to use his vision binocularly (a fact con-
firmed by consulting the ophthalmologist). He shifted his
work sc as to alternate the use of his eyes, but appeared
to use the left eye the majority of the time.

As soon as he was presented with reading material in
story form, his enthusiasm indicated an insatiable desire
for additional speed and skill, which caused him to make
remarkable progress, Hls Gates Readling grade levels confirmed
in rapid progress.

By the close of the experiment he displayed strong
confidence in his ability, and had developed very acceptable
work habits. This boy had declided himself that he would be
able to do some of his future school work with visual
materlals, a suggestion which the lnvestigator felt was very
realistic for him.

SubJect Number 3

Sex: Male Age: 11-4

Grade Placement: 3 Interim-Hayes-Binet IQ 81

Distance Vision Aculty: Harris Lateral Domlinance:
OD Obj. P. OS ObJ. P. Hand Dominance: M

Eye Condition: Eye Dominance: L

RLF Foot Dominance: M
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Quantitative Scores Pretest Posttest
Visual Diserimination Test 48.0 56.0
Near Vision Acuity oD LP oD 1/200

0s 1/200 (Snellen)
(Snellen) 0S CF 10"
Gates Word Recognition - 1.7

Number of lessons completed: 38
Average percentage of daily scores: T71%
Observational data:

With a very qulet, but cooperative attitude, this boy
found 1t necessary to exert effort for all visual observa-
tions. He worked diligently from the beginning by use of
trial and error methods, and correcting most of his own
inaccuracies,

Although this child appeared to make accurate discrimina-
tions, he exhibited few recognition techniques, and had a
noticeable deficit in making associations with tactually
known obJects. The appearance of obJjects in different
positions or contour, and his general communicative vocabu-
lary revealed a restriction in background experiences,

As he progressed in recognition abilities he continu-~
ously asked for (and was supplied with) visual materials to
examine outside the lesson period. His patience and
perseverance enabled him to compensate to a marked degree
for his lack of alertness and proficlency in memory.

Word recognition techniques continued to prove difficult
for him, and he was unable to make extenslve progress in
this skill. He did, however, acquire sufficient recognition
clues to enable him to score at the 1.7 grade level on the
Gates Word Recognition Test.

Subject Number 4

Sex: Female Age: 8-1

A —

Grade Placement: 2 Interim-Hayes-Binet IQ: 93
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Distance Vision Acuity: Harris lLateral Dominance:
oD Obj. P. 0OS 3/200 Hand Dominance: R
Eye Condition: Eye Dominance: L
Congenital Cataracts - Foot Dominance: R
Nystagmus
Quantitative Scores Pretest Posttest
Visual Discrimination Test 40.5 53.5
Near Vision Aculty OD MO oD MO
0S 1/200 0s 4/140
(Snellen)
Gates Word Recognition - 2.0
Gates Paragraph Reading - 1.5

Number of lessons completed: 43
Average percentage of dally scores: 69%
Observational data:

At first, this girl required repeated instructions, con-
tinuous verbal assistance, and strong reinforcement. She
worked slowly and deliberately by trial and error methods,
She showed a pauclity in her general experience knowledge,
and in her understanding of expressive communication.

The interest of this child continued at a high level,
and she was quite able to discriminate clearly, even to
small detalls., Continued tracing of observations, plus
encouragement and confidence in her own abilities, permitted
her to maintain a steady rate of progress.

Although she recognized only a few of the letters in
print, she was fascinated by letters and words to learn
visually. Her progress from this point surpassed all
expectations, and by the conclusion of the experimental
period, she was reading 18 point type near the second grade
level. An unsolicited remark by her teacher revealed that
her class participation and school work had shown a real
spurt also.
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Number 5

Sex: Female
Grade Placement: 1
Distance Vision Aculty:
oD Obj. P. 0S 2/200
Eye Condition:
RLF - Nystagmus

Quantitative Scores

Visual Discrimination Test

Near Vision Aculty

Number of lessons completed:

81
Interim-Hayes-Binet IQ 100

Age:

Harris lLateral Dominance:
Hand Dominance: M
Eye Dominance: L

Foot Dominance: L

Pretest Posttest

39.0 4y .5
o8 o 08 5/140
36

Average percentage of daily scores: T3%

Observational data:

Visual abilities of this
from the beginning.

little girl were observable

She was able to see all materials

presented with ease and recognized readily all things with

which she was acqualnted.

Her progress was steady in the

first few weeks, but she encountered some difficulty when
association and relation to other materials was required.

This child was able to recognize very few print letters
and appeared to have problems in immediate memory and recall.

By the completion of the experiment she was able to recog-

nize a few words on sight in any slze type

(down to J 10),

but she continued to experience real difficulty in all

activities requiring memory.

Subject Number 6

Sex: Male

Grade Placement: 5

Age: 11-4

Interim-Hayes-Binet IQ:

105
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Distance Vision Aculty: Harris lateral Dominance:
OD 2/200  0S == Hand Dominance: M
Eye Condition: Eye Dominance: R
Billateral glaucoma Foot Dominance: M
Sublaxations lens -
Quantitative Scores Pretest Posttest
visual Discrmination Test 37.0 52.0
Near Vision Aculty oD 6/140 oD 2/200
08 ~-- égnsilen)

Number of lessons completed: 41
Average percentage of dally scores: T3%
Observational data:

The first activities presented to this boy were appeal-
ing, and met with general enthuslasm. He had no problems
with black forms and outline shapes, and he exhibited a hlgh
level of understanding of instructions, Colors were confusing
to him, and his performances gave every indication that he
was "color blind."

His interest and motivation varied from day to day,
and at times he exhibited an attitude of reslstance to
"1earning to see." As his progress continued, this attitude
became more noticeable. He finally revealed that he didn't
want to learn to see too well, "because the teacher might
Try to get him to read print, and he didn't want to.,"
Apparently, he felt secure in his brallle medium, and was
unwilling to exert himself to the extent of learning a new
medium, even to enrich his education.

With constant reinforcement and pralse, he demonstrated
his ability to recognize almost any visual materials so long
as they were not too detalled or smaller than 24 point type.
Desplte the fact that he made unusual progress, the investi-
gator never felt that he had done his best or had achleved
his optimal abllity.




SubJect Number 7
Sex: Female Age: 7-9

Grade Placement: 1 Interim-Hayes-Binet IQ: 83

Distance Vision Acuity: Harris Lateral Dominance:
0D -- 0S Lp Hand Dominance: M

Eye Condition: Eye Dominance: L

Bilateral congenital Foot Dominance: L
cataracts

Quantitative Scores Pretest Posttest
Visual Discrimination Test 30.5 43,0

Near Vision Acuity OD == OD ==
0S LpP 0S CF 14"

Number of lessons completed: 35
Average percentage of daily scores: 59%
Observational data:

This little girl displayed an eagerness for new experi-
ences and activities, and sought much support and reinforce-
ment from the first. Her attention span was extremely short,
and despite considerable progress, her lack of training in
Self-control and responsibility appeared to retard her
ability to reach her maximum functioning potential,

She displayed no difficulty in making discriminations of
any size, although her deprived background was detrimental
to her recognition ability. She was always full of questions
about all materials and activities, and displayed very
positive learning potential by her immediate memory and
delayed recall of earlier visual experierices,

The experimental time was insufficient to enable her to
compensate for her complete lack of readiness for presenta-
tion of letter and word symbols. There appeared to be no
doubt that she was able to use her residunl vision for
educational enhancement, but that her progsress would continue
to be rather slow until she was able to £111 in some of the
missing links in her readiness background,
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Subject Number 8

Sex: Male Age: 12-6

Grade Placement: 5 Interim-Hayes-Binet IQ 104

Distance Vision Acuity: Harris Lateral Dominance:
OD LP 0s CF 1" Hand Dominance: R

Eye Condition: Eye Dominance: R
Optic Atrophy Foot Dominance: R

Quantitative Scores Pretest Posttest
Visual Discrimination Test 25.0 24,0
Near Vision Acuilty OD LP oD cF 3"

0S LP 0s 2/140

Number of lessons completed: 29
Average percentage of daily score: 63%
Observational data:

This boy appeared to find 1t extremely difficult to
acquire a visual image. Patient and determined effort made
it possible for him to learn to make visual discriminations.
His excellent memory and ability to relate past observations
to present activities enabled him to make many meaningful
recognitions,.

It was necessary for him to hold all materials almost
against his eye. His potential ability to make use of
visual materials remained questionable throughout the experi-
mental program, and he gave every indication of actually
being unable to see the materials clearly.

Subject Number 9
Sex: Female Age: 11-5
Grade Placement: 3 Interim-Hayes-Binet IQ 87
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Distance Vision Acuilty: Harris Lateral Dominance:
oD 4/200  0s 2/200 Hand Dominance: R

Eye Condition: Eye Dominance: R
Bilateral Cataracts Foot Dominance: M

Quantitative Scores Pretest Posttest
Visual Discrimination Test 21.0 42,5
Near Vision Aculty 0D 2/140 oD 5/140

0s 2/140 OU 3/140

Gates Word Recognition - 1.7

Number of lessons completed: 36
Average percentage of daily scores: 69%
Observational data:

Obviously pleased with individual attention, this girl
required constant supervision and reinforcement in order to
exert any effort to perform the activities presented., Her
whole manner suggested extreme immaturity and lack of
motivation. As the investigator continued to support and
éncourage her she began to progress in self-confidence, Her
enjoyment of successes gave her sporadic motivation, although
she continued to be "lazy" throughout the entire program,

She was able to make visual discriminations quite easily,
but her deprived experiential background and undeveloped
memory patterns appeared to hamper her abllity to recognize
what she was seeing.

Increased self-motivation was evident with the introduc-
tion of letter and word symbols, and her progress was
unusual for the remainder of the program, She began to read
words and simple material with apparent ease, and the
investigator felt that she was capable of making excellent
use of her vision for supplementary reading and other
activities provided she sould develop a real desire to do
80, A long period of training and strong motivation would
prgbagly be required for her to succeed in the use of visuz.
materlials,
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Number 10

Sex: Male
Grade Placement: 1
Distance Vision Aculty:
oD -- 0S Obj. P.
Eye Conditilon:
RLF

Quantitative Scores

Visual Discrimination Test

Near Vision Aculty

Number of lessons completed:

Average percentage of dally scores:

Observational data:

Age: 8-6
Interim-Hayes-Binet IQ: 88
Harris Lateral Domlnance:
Hand Dominance: M
Eye Dominance: L

Foot Dominance: M

Pretes?t Posttest
17.5 36.0
08 OF 14" 08 GF 14"
34
63%

Difficulty in understanding and following instructions

presented a major problem from the very beginning.
appeared to "forget" what he was attempting to do.
verbal assistance and reinforcement,
he was able to make all discriminations.

constant supervislon,

This boy
With

So long as he was

questioned and assisted he recognized most of the materials.
There was an obvious lack of memory recall from day to day
so that his progress was intermittent.

His major problem appeared to be in perceptual organiza
tion rather than an inabllity

to acquire visual impressions.

His pleasant attitude permitted the necessary drill and

repetition for him to achleve some successes.

The potentilal

for learning by use of any media remained questionable

throughout the program.

However, his gain in test score was

jndication that some learning in visual activities had taken

place.

P e e n




Analysis
Analysis
Analysis
Analysils

APPENDIX C

of Item Pool
of Pretest Scores for Internal Consistency Reliabllity
of Pretest Scores for Split-half Reliabllity

of Test-retest Scores for Control and Print

Comparison (Criterion) Groups

Identifying Characteristics of Experimental Group

Identifying Characteristics of Control Group

Identifying Characteristics of Print Comparison (Criterion)

Group




171
Table 12
Analysis of Item Pool

. Item Rank W W, W.- W.+ Item Rank W. W W, = We+
No. Order L H wﬁ wﬁ No. Order L H wﬁ wﬁ
33 1 11 14 -3 25 101 43 14 10 4 24
16 2 9 10 =1 19 102 4o 13 9 4 22
91 3 12 13 -1 25 2 43 6 1 5 7
99 4 12 13 -1 25 3 Ly 12 T 5 19

5 5 7 T 0 14 14 45 9 4 5 13
26 6 9 9 o 18 29 46 11 6 5 17
Uy 7 3 2 1 5 31 b7 5 0 5 5
95 8 9 8 1 17 34 48 11 6 5 17
98 9 11 10 1 21 36 49 6 1 5 T

1 10 2 o 2 2 38 50 5 o) 5 5

T 11 2 0 2 2 49 51 5 0o 5 5
13 12 10 8 2 18 61 52 9 4 5 13
15 13 9 T 2 16 71 5 5 0 5 5
23 14 2 o 2 2 90 5 13 8 5 21
27 15 2 0 2 2 92 55 14 9 5 23

. 28 16 13 11 2 24 104 56 14 9 5 23
37 17 6 4 2 10 8 57 6 0 6 6
48 18 2 o 2 2 10 58 T 1 6 8
T4 19 9 T 2 16 17 59 6 o 6 6
94 20 12 10 2 22 30 60 8 2 6 10
18 21 4 1 3 5 32 61 6 0 6 6
20 22 3 0 3 3 ho 62 7 1 6 8
21 23 3 o 3 3 4] 63 6 o 6 6
24 24 4 1 3 5 52 64 8 2 6 10
b2 25 3 0 3 3 53 65 9 3 6 12
50 26 3 o 3 3 54 66 9 3 6 12
56 27 73 10 3 23 55 67 11 5 6 16
63 28 11 8 3 19 60 68 6 0 6 6
88 29 15 12 3 27 65 69 10 4 6 14
93 30 11 8 3 19 67 70 T 1 6 8
96 31 13 10 3 23 68 T1 6 o 6 6

100 32 12 o R 21 T0 T2 8 2 6 10
6 33 4 0 4 73 73 7 1 6 8
12 34 4 o 4 4 75 4 12 6 6 18
35 35 8 4 4 12 76 75 6 0 6 6
46 36 5 1 4 6 80 76 10 4 6 14
51 37 10 6 4 16 89 TT 10 4 6 14

' 59 38 4 0 4 4 103 78 14 8 6 22
78 39 8 4 4 312 4 79 11 4 17 15
97 40 11 T 4 18 9 80 10 3 T 13

ERIC

Full Tt Provided by ERIC.
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Analysis of Item Pool (Continued)

Item Rank W W. Wee W Item Rank W W. Wr= W.4
No. Order L H Wﬁ wﬁ No. Order L H wﬁ wﬁ
19 81 7 0 7 7 83 o4 10 2 8 12
22 82 7 0 7 7 86 95 12 4 8 16
39 83 7 0 T T 105 96 14 6 8 20
b7 84 7 0 7 7 77 97 11 2 9 13
58 85 7T 0 7 7 79 98 11 2 g 13
62 86 11 4 7 15 85 99 15 6 9 21
69 87 7 0 7 7 25 100 12 2 10 14
T2 88 8 1 T 9 45 101 10 0O 10 10
84 89 13 6 7 19 57 102 11 1l 10 12
87 90 11 4 g 15 64 103 10 0O 10 10
11 91 8 0 8 82 104 12 2 10 14
43 92 10 2 8 12 81 105 13 2 11 15
66 93 11 3 8 14

The procedure for this item analysis may be found in
Ross and Stanley, (1954, p. 4ir-451),

Approximately 30% of the low Scorers papers and 30% of
the high scorers papers were used for thig analysis. In the
table, WL refers to the number of the low scorers who missed
each item. The number of hlgh scorers who missed each item
13 found under Wy. W - Wy glves the discrimination power
of the item.

On the basis of 60 papers of approximately 100 items,
the critical minimum significant discriminating power (W -
wH) wag found by consulting the appropriate table, For %his

minimum discriminating power,
The difficulty level of items was determined through
the use of the WL + WH column by the following formula:

100 x O W+ W
= d4if level
2n (0 - 1) 'L H difficulty leve
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Table 13

Analysis of Pretest Scores for Internal

Consistency Rellabillity

Percent Passing and Fallling

‘ Pretest Scores of Each Item on Pretest
Experimental and Tfem ~1tem
Control Groups No. %P ®%Q PQ No. 4P %Q PQ
54,0 1 .84 ,16 .134 29 .60 .40 .240
54,0 2 ,64 .36 .,230 30 .48 .52 ,250
53.0 E 48 .52 ,250 31 .64 .36 .230
53.0 64 ,36 ,230 32 .48 .52 2ﬁ°
El.o 5 ,52 .48 ,250 33 .60 .40
8.0 6 .64 .36 .230 34 .48 .52 .250
b7.0 7 .72 .28 .,202 35 .72 .28 ,202
44,0 8 .72 .28 .202 36 ge .28 .202
42,0 9 ,72 .28 .202 3 .16 .134
41.0 10 .68 .32 .,218 3 .28 .202
. 40,5 11 .72 .28 .,202 9 .56 44 246
39.0 12 ,52 .48 .250 0 .72 .28 .202
37.0 13 .24 .76 .,182 4y 72 ,28 ,202
30.5 1 .56 44 246 o .72 .28 ,202
. 27.0 15 .72 .28 .202 4 64 .26 .230
27.0 16 .60 .40 ,240 Ly .52 48 ,250
25,0 1 .88 .12 .106 4s .64 .36 23
21,0 18 .84 .,16 .,134 ke .56 6
17.5 19 .72 .28 .202 47 .72 .28 .202
17.0 20 .52 .48 .250 48 44 .56 .246
17.0 21 ,56 44 246 ho ,60 .40 .240
13.0 22 .80 .20 .160 50 .36 .64 .230
10.0 23 .88 .12 .106 51 .36 .64 .230
10.0 24 .52 48 .250 52 ,12 .88 .106

n SDg - EPQ
Kuder-Richardson formula: ™M1 =\n - 1 SD%

L] rll = '963
Internal Consistency Reliability Coefficlient = ,96

ER&C

Aruitoxt provided by Eic:
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Table 14
Analysis of Pretest Scores for Split-half Reliability
Pretest Scores of Experimental and Control Groups
0dd Scores Even Scores
X X )4 )4
28.0 26.0 26,0 22.0
23.0 26.0 24,0 27.0
26.0 28.0 25.0 26.0
23,0 24,0 21.0 16.5
20.0 18.0 19.0 21.0
22,0 19.0 18.0 18.0
14,0 17.0 13.0 13.5
8.0 12.0 9.0 13.0
8,0 11.0 5.0 10.0
5.0 9.0 5.0 8.5
5.0 16.0 5.0 11.0
25.0 9.0 28.0 8.0 ,
Mean X = 17.76 Mean Y = 16.54

NEXY - (EX)(EY)

"' -\[{ENExa - (Ex)g E\IEYQ - (EY)-EB

r = ,0U6

Spearman-Brown Correction
r = _2(T
+ r

Split-half Rellability Coefficient = .97
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Table 15
Analysis of Test-retest Scores for Control and Print

Comparison (Criterion) Groups

Test 1 Both Groups Test 2 Both Groups
X X Y Y
56.5 Ly, 57.5 u8.5
56.0 b4 .o 5T7.0 L8 .5
54.5 43.0 55.5 48 .5
54,0 2.0 55.0 L6 .5
54.0 41.0 55.0 44 .0
53.0 33.0 55.0 38.0
51.5 27.0 54.5 24 .5
51.0 27.0 54.5 19.0
51.0 17.0 51.0 17.0
v 7.0 13.0 51,0 13.
Mean X = 42.975 Mean Y = 44.775
. SDhx = 13.05 SDy = 14.09
r = 977

Spearman-Brown Correction
- 2(r

d TH

r = 98

Test-retest Stability Coefficient = .98

©
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