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SUMMARY

This study was designed to compare three processes for
teaching reading to deaf children. A major question was the
role of speechreading in the acquisition of the ability to
read. It was hypothesized that if the speechread form could
be established as a referent, the deaf child would learn to
read with greater comprehension and efficiency. It was fur-
ther theorized that simultaneous presentation of the printed
and speechread forms woulcd aid the child in establishing this
referent. Automated procedures were used as the means for
introducing the learning task, so another objective was the
evaluation of this technique,

Fifty-four deaf children, ages six; eight and ten years,
were selected as subjects on the basis of established criteria.
The subjects were matched according to age, sex, hearing level,
intelligence, socioeconomic level, reading and speechreading
abilities; then randomly assigned to one of three groups. A
comparison of groups based on the selective criteria revealed
that no significant differences existed between Group A and
C or between B and C. Scores for two variables, Draw-A-Man
and Teacher Rating (speechreading) were significantly diffe-
rent, (p= .05) between Group A and B favoring A. Because the
five percent level of confidence was utilized, one or two si-
grificant differences could have occurred by chance. As these
two differences did not indicate a trend, it was assumed that

the groups were essentially equivalent.

xiv



Each group was presented with a specific task in learning.
Situation A consisted of the read form,‘the speechread form and
an illustrative picture. Situation B included only the read
word and a picture. Situation C included the read word and
the speechread word, A filmed teaching machine procedure was
used to present the learning tasks,

Ten presentations, specific to the learning situation to
which they had been assigned,were administered. These ten
trials were given over a two week period once a day, five days
per wveek. The child viewed the film and gave his response
whenever the test frame appeared. He then received a battery
of posttests designed to measure changes in learning. These
tests measured learning in Word Recognition (verbal to nonver-
bal - nonverbal to verbal), Sentence and Paragraph Comprehen-
sion. Speechreading also was evaluated to determine whether
relationships with gains in reading might appear.

Student's t scores were used to compare the learning
change on 27 variables, The results indicated that Learning
Situation A was significantly superior to B on Sentence and
Paragraph Comprehension; there Were‘no differences between
Learning Situations B and C. However, comparison between A
and C revealed significant differences in speechreading and
in error scores. All differences favored A and seemed to
indicate that the presence of all three cues (read form,
speechread form and picture) provided for the most effective
learning. The difference between A and C in speechreading
ability (favoring A) supported the hypothesis that speech-

reading is a noteworthy factor in learning to read.

Xv



Although the findings from this study do not wholly
support the basic hypothesis, by delineétion of the role of
speechreading in learning to read, it was evident that the
process used to teach reading is related to the outcome.
Speechreading was found to be an important factor. Further
research is suggested to clarify the specific relationships

between success in reading and speechreading.
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CHAPTER I
INTRODUCTION

The Problem

Studies in the psychology of deafness indicate that
sensory deprivation results in an alterafion of psychic
abilities and functions. Myklebust (1960) suggests that
when one type of sensation is missing experlence is reduced
80 the integration of 2ll functions is altered. Learning
processes are modified because experience, the basis of z2ll
learning, 1s constituted in 2 different manner. This
behavioral shift is all-encompassing and occurs involun-

- tarily so that the individual can maintaln homeostasis.

Miller (1962) indicates that the human being may be
thought of as an prganism in whom the inputs and outputs
can be observed and measured, although specific breakdowns,
delays or distortions are difricult to identify. To him
the human being 1s an information processing unit with a
limit in capacities, When maximum capacity is surpassed
the organism becomes éverloaded and breakdowns in output
occur, Miller continues, "It is . . . possible to present
the system, whether it is a cell, an organism, or any other

living system, with underlocad (sensory deprivation)



or overload of input information, both of which may lead to
pathological function." These observations are relevant to
the consequences of the input underload created by a sensory
deprivation such as deafness.

Various studies of sensory deprivation reveal changes
in the learning process and neural structures of the organ-
ism. Riesen's work (1958) with visually deprived
chimpanzees indicates the presence of degemneratior. of neural
structures, Hebb (1949) reports that such deprivacion
creates a reduction in experience and it is experience which
provides the organism with the necessary perceptual organi-
zation for learning. There are implications which suggest
that infant behavior patterns, sometimes accepted as innate,
in reality are learned and stem from early perceptual
learning.

The work of Kuo (1965) and Forgays and Hemavich (1962)
also relate to this hypothesis. Forgays and Hemavich showed
that rats reared in a rich stimulating environment learn
wmore effectively than those who have been deprived. Further
work -by Forgays and Read (1962) reveals that there is a
period of time in the development of the rat during which
the stimulating environment is critical to future learn-
ing. Although these studies pertain to lower animals and
cannot be directly generalized to man, there is a possibility

that early stimulation and experience bear directly on



. processes of learningﬂ

It can be further hypothesized that learning in man is
based on a hilerarchy of experience as follows: sensation,
perception, imagery, symbolization and conceptualization.
Although deafness does not preclude all sensation, when it
is present the manner in which the organism receives and
organizes sensation is altered, thereby causing deviations

at the remaining levels of experience (lMyklebust, 1960).

Language lLearning

. Language is unique to man. In order to learn language
the individual must have a functional input system. In the
hearing child language is learned through audition; the
child learns to relate the auditory symbol with a given unit
of experience,

Language 1s acquired in an orderly sequentlial manner,
During early infancy the baby 1nterna;izes experience and
develops inner language. énly after the rudiments of inner
language have been established, and receptive language 1pi-
tiated, can the child begin to express himself in spoken
words,

This same pattern persists througheut all language
development. Input necessarily precedes output, comprehen-
sion precedes the use of spoken word, and reading occurs

before writing. A hierarchical schema is seen with auditory



language preceding visual language, and input preceding out-
put, and experience b#sic to the total process., Language
development also is reciprocal in nature. Myklebust (1960)
states that as the higher levels of language facility are
attained there is a reciprocal enhancement of other systems;
receptive language growth enhances inner language, while
expressive language attainment enhances both receptive and
inner language. A self-operating "feed-back" system is
established. |

Betts (1957) states that reading is a language process
thd; should become & tool for learning; that 1t is necessary
for the child to galin a reasonable degree of skill in this
process; without thls facility educational progress is
blocked and vocational opportunities withheld. The process
of learning to read can be described as one in which the
child 1s asked to match & word in printed form to a heard
word referent he already possesses. It has been observed that
when the child develops facility in the use of auditory lan-
guage, and develops a rich store of concepts, he is ready to
learn to read. Thus early acquisition of auditory receptive

language is critical to development of the reading process.

Language Learning and Deafness

Deafness from early life interferes with the natural

sequences present in normal language acquisition, As



audition is precluded, the child is compelled to establish a
substitute input system. Gaeth (1964) indicates that of the
remaining sensory mcdalities, vision is the most effective
channel for language learning. Myklebust (1960) contrasts
use of vision and audition as input systems for verbal
learning. He indicates that a critical difference exists in
that vision requires direct attention, whereas audition is
permissive and mandatory. Moreover, receiving the message
visually is dependent on variables such as proximity, light-
ing, and an ungbstructed view of the speaker.

On the other hand, vision makes available several
larguage systems: the language of signs and fingerspelling,
speechreading, and reading. Tervoort (1963) discussed the
advantages and disadvantages of the systems of signs and
fingerspelling. Because speechreading, the ability to
perceive language through symbolization of lip movements,
most closely approximates the spoken word, allows for
communication with a hearing world, and can be initiated at
an early age, it appears to be an effective system available
to deaf children. Hudgins (1948) and Frisina and Bernero
(1958) indicate that approximately 65 to 75 percent of
children in classes for the deaf depend largely on speech-
reading as their system for language input. But recent
work by Woodward and Barber (1960) demonstrates the

limitations of speechreading through showing the lip



visibility of English consonants. Their results show that
of 102 possible distinctive pairs, only 44 are visually
distinctive through speechreading. This finding becomes
even more revealing when compared with their conclusion

that of the 102 possible pairs, 79 of them were acoustically
contrastive. Visign is less effective as an input channel
for verbal learning, which to some extent explains the
severe language retardation present in the deaf. The works
of Reamer (1921), Pintner (1946), and Goda (1959) indicate
the extent of the problem.

Research suggests a correlation among the forms of
receptive and expressive language. Myklebust (1960) found
interrelations between success in speechreading and success
in spoken, read, and written language in the deaf. Wpodward
(1963) also found such relationships.

The reading deficiency generally demonstrated by the
average deaf individual, therefore, may be attributed to the
early language retardation. Pugh (1946) suggests that read-
ing ability in the average deaf aduli falls near the fourth
grade level; octher studies have substantiated these results.
It has been shown empirically that de:zf children learn to
match words by rote. It is when they must derive meaning
from these words, as they are combined into sentences and
paragraphs, that they fail to achieve. The handicap of
deafness plus the concomitant deficiency in reading may
account for the fact that many deaf persons find it

difficult to adjust to today's complex society.



If the deaf child's abiliiy to read 1s to be enhanced,
the processes whereby he attains this facllity must be deter-
‘mined and understood. It has been stated previodsly that the
hearing child learns to read by establlshing a referent in .
the form of the heard word, to which he matches the appropri-
ase printed symbol., The questlon of what symbolic referent
should be employed by the deaf child is hlghly relevant to
galning an understanding of the processes through which he
might be taught to read mnost successfully.

Current techniques for teaching reading to the deaf
are varied and range from highly analytical methods to the
more synthetic., Kopp (1963) suggests that the process should
be silent and divides the skill into: (1) visual perception,
(2) visual memory span, (3) visual recognition and récall,
(4) language association, (5) contextual clues and (6) com-

prehension,
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Although the literature implies a need for a verbal
referent for the deaf in learning to read, there is little
experimental evidence. Current techniques stress the inter-
relation of various language functions but the question of
the basic symbolic referent remains unanswered. The deaf
chlld does not have a heard word referent so he must make
assoclations of a different type. The principal hypothesis
set forth in this study is that the speechread form of the



word is the most effective referent available to him.

Review of the Literature

Speechreading

Speechreading has been defined by Myklebust (1960) as
comprehension of a speaker by gaining meaning from movements
of the speaker's lips. Successful speechreading assumes abil-
ity to remember flecting lip movements and facial changes.
Facility in groupihg and sequencing these movements and in
associating them with units of experience is necessary for
the acquisition of meaning. Speechreading is an input
process. We know that this must prec:ede output if meaning-
ful language is to be acquired. Costello (1957) adds that
good receptive language comes alter a strong core of inner
language.

0'Neill and Oyer (1961) define speechreading as the cor-
rect identification of thought transmitted via the visual
components of oral discourse. The term identificatign is of
limited value as it does not indicate comprehension or inte-
gration, both of which are basic to the concept of speechreading.

Pauls (1960) considers the problems inherent in speech-
reading as a receptive language and suggests that the receiver
must sort out the homonyms. Division of words takes place irn

the speaker's mind because this does not occur on the lips.




Factors Relating to Speechreading

Visual Acuity. Some of the more obvious factors, such

as visual perception and aculty, have been studied in
relation to speechreading. Research relating to visual
aculty shows a greater incidence of defects among the deaf
than among the hearing. For example, Myklebust (1960) found
a 30 percent higher incidence of refractory needs in a
sample of 191 hearing impaired children as compared with the
hearing. These findings were in agreement with those of
Braly (1937) and Stockwell (1952).

Visual Perception. Studies of visual perception have

been designed to compare hearing and deaf children. These
studies consistently indicate that the deaf are inferior in
tasks of this nature. Myklepbust and Brutten (1953) and _
McKay (1952) and Larr (1956) made valuable contributions in this
connection. These findings indicate that loss of hearing in
some way alters visual perceptual functions.

Visual Attention., Frisina and Cranwill (1963)

compared the ability of deaf and hearing subjects to main-
tain visual attention over an extended period of time. It
was hypothesized that the better speechreaders would make
fewer errors on the att2ntion task. However, the data
showed no significant differences between the deaf and

hearing, as well as no difference between two experimental
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deaf groups labeled good and poor lipreaders,

Immediate Memory for Visual Movements. Sclentific

data have not revealed that the deaf are superior in visual
tasks involving aculty and perception. However, an excep-
tion is found in the area of immediate recall for visual
movement as revealed by the Knox Cube Test (1914),
Costello (1957) in comparing deaf and hard of hearing on
this task found a significant difference in favor of the
deaf. However, a study of visual memory by Blair (1957)
using object location tests, revealed no difference
between deaf and hearing in this ability.

Visibility of Speech Sounds. An early attempt to

quantify the visibllity of speech sounds was made by the
American Society for the Hard of Hearing in 1943, The
visibility scores for various sounds were weighted on a
scale as ,00, 0.25, 0.50, 0.75 and 1.00, Each phoneme in
a sentence ~ould be scored and the total visibility value
per sentence determined. However, the data derived from a
study of several vowel and consonant phonemes scored on the
basis of the above weighting system resulted in no signifi-
cant differences, thereby raising questions as .to the
validity of the visibility rating system (O'Neill, 1954).
More recently Woodward and Barber {1960) made the ef-
fort to apply theory and methodology of modern structural

lingulstics to the study of speechreading. This study dealt




with an analysis of the visibility characteristics of
English consonants. The hypothesis‘tested was that absolute
visibility of phonation is a function of the area of artic-
ulatior. It was found that four sets of English consonants
could be characterized as being visually contrastive. That
is to say, four units of phonemes could be differentiated
from one another. These units were categorized as
(1) bilabials, (2) rounded labials, (3) labio-dentals and
(4) nonlabials., The phonemes within each category could not
be discriminated consistently through vision alone. When
the data were analyzed as 102 possible distinctive pairs,
only 44 proved to be visually detectable. In contrast it
was determined that 70 were acoustically contrastive.
Speechreading scores on the Taaffe Film Test have been
used to demonstrate the comprehension problem created by
non-visible speech sounds. Lowell (1960) showed that normal
hearers in an elementary school scored an average of 14 per-
cent correct; hard of hearing 43 percent; deaf children 38
percent. A hearing high school age sample scored 38
percent; the hard of hearing 38 percent, and the deaf 26
percent. Hearing college students attained a score of 52
percent, while the deaf scored a mean of 45 percent.
Thirteen teachers of the deaf scored a mean of 57 percent
while nine deaf teachers scored a mean of 68 percent. It

can be noted that in no situation was total accuracy
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achieved. This can be contrasted with situations where the
same material is presénted auditorially in good listening
situations; such findinés indicate 100 percent accuracy.

The visibility of speech units was assessed by O'Neill
(1954) in another study utilizing norma2l hearers. Identi-
fication of vowels was 44 percent accurate; 72 percent
accurate for consonants; 64 percent accurate for words; and
26 percent accurate for phrases, Hudgins (1954), utilizing
deaf subjects of school age, found an average of U3 percent
correct visual perception of monosyllabic words.

From these representative studies we may conclude that
visual input, in the form of speechreading as a means for
acquiring spoken language, 1s significantly more difficult
than attaining such facllity through audition.

Rate of Utterance. In a study by Byers and Lieberman

(1959) the sentence portion of the Utley Test of Lipreading
was employed to determine the influence rate on
lipreading ability; the subjects were children enrolled in a
school for the deaf. Rate was controlled by altering the
projection speeds. The speaking rate was varied from 40 to
120 words a minute, using four fixed rates. No significant
differences by rate were found for good or poor
speechreaders,

A similar study was conducted on deaf college students.

A group of twenty sentences consisting of seven words each
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were filmed at four speeds; 16, 20, 24 and 28 frames per
second. These sentences then were presented to four groups
of twenty subjects each. When played back at the normal
rates of 0.80, 0.67 and 0.58, the 0.67 rate produced the
highest mean score, but the differences were not significant,

Intelligence. Intelligence has not been found to cor-

relate well with speechreading. One of the earliest studies
was reported by Pintner, (1929) wherein the results from the
nonlanguage test were correlated with speechreading ability.
The correlation in a sample of 196 deaf day school pupils
wes 0.13; that for 212 deaf residential school students was
0.02. O'Neill and Davidson {1956) used one of the Mason
films and compared the results with scores on the Ohio State
Psychological Examination. This measure of intelligence
correlated 0.03 with speechreading for a sample of hearing
universlty students. The full scale Wechsler IQ was used
in a study by Simmons (1959); hard of hearing adults served
as subjects. She found a correlation of 0.13 using the
Mason speechreading film and 0,21 with the Utley Test of
Lipreading.

The importarice of intelligence as it relates to
speechreading also was assessed by Myklebust (1960) in a
national study of language development in deaf children.
Teachers rated the children on ability to lipread. More

females than males were judgec to have either excellent,



14

good or average ability, as opposed to fair or poor ability.
This was true of both the day school and the residential

school populations. These same children were given the
Draw-a-Man Test, and it was found that children rated as
excellent-good-average were more intelligent. Myklebust (1960)
stated that either the teachers reported the brighter youngsters
as being the best lipreaders, or intelligence, at least as
measured by this test, correlated with speechreading ability.

Costello (1957), in appraising variables involved in
speechreading, used the Raven's Progressive Matrices, Digit
Span, Wechsler Picture Arrangement, and the Knox Cube Test.

She used a speechreading test which consisted of words and
phrases. The only memory test which showed significant rela-
tionship to speechreading was the Visual Digit Span Test.

The author concluded that memory for a sequence of symbols

was important for success in speechreading. The Picture
Arrangement Test also correlated significantly with speech-
reading; she reported that this test has been considered one
of social intelligence. Simmons (1959), using hard of hearing
adults, also demonstrated a significant correlation with the
Picture Arrangement Test.

Degree of Deafness. Several investigators have compared
pure tone thresholds with scores derived on measures of speech-
reading. The correlations have ranged from 0.38 to 0.13
(Simmons.1959, Lowell 1960, Quigley and Frisina 1961). These
studies have included comparisons of pure tone averages,

best single frequencies within the 500 to 2000 cycles per
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second range, and estimates of dissimilarity between ears.
The low but sometimes statisticall; significant correlations
probably are spurious. The factor of higher language pro-
ficiency associated with increased amounts of hearing might
be a contaminating factor.

Educational Achievement. Some of the highest and most

consistent correlations with speechreading have been found
in the area of academic achievement. Pintner (1929) found
correlations as high as 0.61 and 0.65. In spite of the
different measures used, correlations run on relatively
large samples of deaf and hard of hearing subjects consis-
tently have ranged from the upper 50's to the lower 60's,

The retardation in reading achievement among the deaf
is an area of chief concern to all educators. The problem
is extensive and far reaching iﬁ its effects. A great deal
of research has been devoted to this problem in an attempt
to more clearly define the causes so remediation might be
more beneficial.

Pugh (1946) stated that hearing impairment seemed to
be only one of the factors associated with the reading dis-
ability. Some of the children were not retarded in reading
skills, proving that deaf children can indeed achieve these
skills, It was suggested that there seemed to be a conflict
in the minds of some teachers between oralism and silent
reading and so many of the children participating in the
study had never had the opportunity to develop the skills

associated with silent reading.



Pugh reported further that the greatest retardation
among deaf children was in vocabulary and sentence meaning.
Reading achievement was associated with the age of onset and
the degree of the hearing loss. Attendance in regular school
correlated with silent reading achievement, which may be
explained by the untrained teacher working more diligently
on developirg silent reading skills, or by the more apt pupils
being in the regular classes.

A high correlation between interest in reading and
reading ability also was repocrted. Encouragement of language
at home correlated with reading ability, and there was a
positive correlation between social adjustment and reading
achievement. The well adjusted child was found to be more
susceptible to all instruction.

Hart and Rosenstein (1964) studied language functions
in the deaf. Theirs was a linguistic approach employing the
hypothesis that lexical meanings of separate words are more
easily understood than structural meanings; the subjects filled
in missing words in sentences. In addition to the correct
answer, the choices consisted of typical errors made by the
deaf. As hypothesized, deaf children achieved higher scores
for lexical meanings than fo: structural meanings. There
was a correlation between th:se and reading scores but little
correlation between either of these and intelligence. This .
perhaps can be attributed to the nonverbal measures of intel-
ligence used which are known to be poor predictors of verbal

ability.
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As part of the national study of the psychology of deaf-
ness, Myklebust (1960) used the Columbia Vocabulary Test, a
test of reading vocabulary. A hearing control group also was
given the test, and the results were almost identical to those
of the published norms. For the hearing, no sex differences
had been reported, and it was evident that vocabulary increased
as a function of age. For the deaf, there was marked retarda-
tion at all age levels and for both sexes, and the retardation
increased with age. The final result is that when a deaf
child reaches maturity, his reading ability is below that
of the average nine year old hearing child.

There was significant difference befween the day school
and residential school populations in favor of the day school.
However, this difference was not consistent or marked so one
could not generalize that the manual sign language was a
critical factor in the poor achievement. The basic cause of
the retardation appears to be the sensory deprivation and its
influence on all verbal learning.

Atility on the Draw-a-Man Test was not found to be
highly correlated with reading, even though it was related
to verbal behavior in deaf children; the correlatioas varied
by type and school.

The over-all findings supported the theory of reciprocality
in language development; the best speechreaders were the most
successful readers. Sentence length on the Picture Story

Language Test (Myklebust 1960) correlated with speechreading
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ability for all groups except the residential males. Those
who wrote the longest sentences were the best speechreaders.
The syntax score on this test also correlated with speech-
reading ability. Again, except for the residential males,
". . . there was a relationship between speechreading
ability and competence in the use of grammatically correct
written language (p.253)."

The groups also were compared on scores for abstract-
concrete ideas used in written language and speechreading

ability. Again except for the residential males, the better

speechreaders used more abstract language in their written work.

The Objectives of this Study

Although, as it exists in the deaf, much work has been
devoted to defining the problem of learning to read, little
has been aczcomplished by way of developing new and meaningful
approaches to its alleviation. Various findings suggest that,
in the deaf child, the process of learning to read necessarily
must be different from the hearing child. It appears that
successful procedures for teaching reading to deaf children
must stress the interrelationships of the various language
systems, as well as establish a basic verbal symbglic referent
to which the read form is attached. Because the deaf child
does not have the heard word to employ as a referent, he must

make other associations. The process of learning to read, as
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observed in hearing children implies that the speechread form
of the word is the most effective referent available to the
deaf child.

The objective of this study was to explore the possi-
bilities of enhancing the reading process in deaf children
through establishing the spe=chread form of the word as a
referent for the printed symbol. It was hypothesized that
this proeess would be aided by the simultaneous presentation
of the speechread referent and the printed form. Therefore,
the hypothesis to be tested was: The dezf child employing
the speechread word as a referent will learn to read more
effectively than if he learns to read by other means.

Recent technical advancement has made it possible to
use films 2s a medium for teaching. With this medium, one
can incorporate both the movements associated with speech-
reading and the printed form. Improvements in this technique
allow for durability and simplicity and make it available for
classroom use. The technique provides for the simultaneous
use of films and teaching machines. Because of the many
advantages, it was decided to employ this technique for
presenting the learning tasks in this experiment. The specific
objective was to gather data on the following questions:

(1) Does establishing the speechread form as a referent

permit initiation of reading at an earlier age?

(2) Can the chiid, through speechreading, simultaneously

acquire the symbolic printed form of the word and

establish its use as a referent?




(3)

(&)
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Is the simultaneous approach a superior method
for development of receptive language?
Is programmed learning an effective means for

pregenting instruction in reading?



CHAPTER 11
THE PLAN OF THE INVESTIGATION

The Selection of the Subjects

The group, for whom the method of teaching reading
here investigated is intended, was composed of young children
with a degree of hearing loss sufficient to precludé the use
of audition as their means for acquiring language. These
children used vision for their input modality and acquired
language through speechreading. Three groups of subjects were
selected, with an equal number of males and females, at three
age levels: six vears, eight years, and ten years.

Table 1 reveals these groupings.

TABLE 1. --The experimental groups by age and sex

Age Group A Group B Group C
Males Females Males Females Males Females

6 years 3 3 3 3 3 3

8 years 3 3 3 3 3 3

10 years 3 3 3 3 3 3

Total Group9 9 9 9 9 9

Total Experimental Population = 54

In order to obtain 54 subjects, it was necessary to
test 63 children. These subjects were matched according to
the selective criteria and then randomly assigned to one of

the three groups.
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Subjects at the six year age level were to fall
between the ages of 5.0 and 6.10 years; at the
eight year level between 7.0 and 8.10 years; at
the ten year level between the ages of 9.0 and
10.10 years.

All subjects were to have a hearing loss of
greater than 70 decibels (A.S.A. standard). It
can generally be noted that children with losses
greater than 70 decibels must rely on speech-
reading as a means for acquiring language. The
70 decibel figure was to be obtained by averag-
ing the better ear air-conduction thresholds for
the frequencies of 500, 1000, and 2000 cycles per
second. This average manifests the child's
ability to hear spoken language.

The hearing loss was to have been incurred before
language was acquired. To assure a true pre-
lingual deafness, a cutoff age of two years was
used. Myklebust (19605 gives the age of five
years as being necesséry for acquiring and
retaining language after losing all useful hear-
ing. It was decided to use the more stringent
age of two years to insure that no traces of
early language Aability would influence the
variables being investigated.

All subjects were to have average or better intel-

ligence as measured by the Wechsler Intelligence
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Scale for Children (performance IQ); they were to
have a performance IQ of 90 or greater.

(5) All subjects were to have deafness as their only
handicap. Case history information was used to

determine whether multiple problems were present.

Techniques for Establishing the Selective Criteria

Intelligence Tests

The performance section of the Wechsler Intelligence
Scale for Children (1949) was administered to determine the
level of intelligence. 1t is known that performance scores
on intelligence tests are not highly predictive of verbal
abilities in deaf children. Birch and Birch (1951) indicated
that deaf children who scored within the average range on the
Grace Arthur, Form 1, the Hiskey and the Wechsler demonstrated
severe academic retardation. Although more predictive infor-
mation could be gained through the use of verbal tests, it
was decided that because of the young age of the subjects
administration of verbal tests would not be practical. To
be selected, the subjects were required to attain a score
of 90 or above; the range of scores fell between 90 and 135,
Table 2 presents the intelligence scores by group: Group A,

Group B, and CGroup C.
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TABLE 2., --Performance IQ scores by group on the Wechsler
Intelligence Scale for Children

GROUP A

Subject -

Number Sex Age 1Q
1l oy 5.5 110
2 T 5.7 104
3 m 5.10 a5
4 m 6.0 135
5 m 6.5 106
6 b 6.9 112

19 m T.1 122

20 m 7.9 92

21 oy 7.9 110

22 £ 8.1 ol

23 b 8.1 121

24 m 8.5 93

37 9.0 106

38 b 9.1 100

39 T 9.4 96

4o m 10.1 103

41 m 10.10 101

42 m 10.10 113

Mean: 106.3
Range: 92-135
SD: 11.0
" GROUP B
7 m 5.5 103

‘8 b 5.8 107
© 5.9 133

10 m 6.7 104

11 b 6.9 106

12 m 6.9 110

25 m 7.5 90

26 b 7.9 110

27 oy T.10 97

28 b g 8.0 113

29 m 8.1 115
0 m 8.9 104
3 9.1 90

4y b o 9.2 96

hs £ 9.6 131




TABLE 2., ==Continued
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Mean: 106.3

Range: 90-135

SD: 12.4
Total Mean: 106.4
Total Range: 90-135
Total SD: 11.8

GROUP B
Subject “ -
Number Sex Age I0
46 m 10.0 104
47 m 10.0 Q0
48 m 10.10 115
Mean: 106.5
Range: 90-131
SD: 11.9
GRCUP C
13 £ 5.9 110
14 f 5.10 120
- 15 m 5.10 93
16 f 6.9 102
17 m 6.9 106
18 m 6.10 122
31 m 7.7 97
32 m T.T 90
33 . f 7.9 135
3 - m 8.1 91
35 £ 8.7 103
36 by 8.8 90
49 f . 9.2 112
50 m 9.4 105
51 by 9.7 98
52 £ 10.1 110
53 m 10.5 122
54 m 10.6 110
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Although not included as selective criteria, the Good-
enough-Harris Drawing Test (1963) was administered as another
measure of general intelligence. Birch and Birch (19Y51)
indicated that scores on this test are comparable for
hearing and deaf children. Other investigators have sug-
gested that, although hearing and deaf obtain similar scores,
there may be important quulitative differences in the drawings.
Studies by Myklebust (1960) reveal that in some instances
there are positive correlations between Draw-a-Man Test scores
and scores on written language. It was, therefore, of
interest in this study to determine if this measure of intel-
ligence had value as a predictor of the ability to learn to
read., Table 3 summarizes the results by group, Group A,
Group B, and Group C. Though the mean scores on the perform-
ance WISC all fell at the level of 106 IQ, only Group A

attained a mean score of over 90 IQ on the Draw-a~Man Test.
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TABLE 3. --Scores on the Goodenough-Harris Drawing Test

by group
GROUP A GROJP B GROUP C
Subject Standard pPubject  Standard ubject Stand=rd
Number Score Number Score Number Score
1 87 1 72 13 82
2 87 8 70 14 78
3 92 9 96 15 79
4 104 10 67 16 71
105 11 76 17 104
6 103 12 99 18 Q95
19 104 25 84 31 85
20 117 26 90 32 84
21 92 27 97 33 105
22 93 28 93 34 63
2 115 29 87 35 84
2 81 30 81 36 T2
37 80 43 80 49 92
38 93 4y 73 50 93
39 84 45 92 51 80
40 T2 46 Q92 52 92
41 7 L7 75 5 119
42 75 48 17 5 104
" Mean: 92.3 Mean: 83.4 Mean: 87.9
Range: 72-117 Range: 67-99 Range: 63-119
SD: 12,9 SD: 9.9 SD: 13.7
Total Mean: 87.9
Total Range: 63-119
Total SD: 12,2
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Socipgecgonomic Level

A measure of the socioeconomic level of the child's
family was also established according to the occupational
status of the father. A rating scale suggested by Backman
(1934) was used for this purpose. This scale is designed
to rank an occupation on the basis of the intelligence,
capacity, or skill, education and training required for its
pursuit, at the same time reflecting the socioeconomic pres-
tige attached to it. The fathers of the cubjects were,
therefore, ranked as follows:
(1) Unskilled manual occupations
(2) Semi-skilled occupations
(3) a) Skilled manual occupations
b) Skilled white-collar occupations

(4) a) Sub-professicnal occupations
b) Business occupations
c) Minor supervisory occupations

(5) a) Professional (linguistic) occupations
b) Professional (scientific) occupations
c) Managerial and executive occupations

This classification was included in the design to
determine if a relationship between the socioeconomic status
of the family and verbal learning exists. Table 4 indicates

the results by group.
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TABLE 4. <--Socioeconomic level by groups

SOTIQOECONOMIC RATING

Subject Subject Subject
Number Group A Numbe: Group B Number Group C
1 5 7 5 13 5
2 5 8 4 14 5
3 3 9 3 15 2
4 2 10 5 16 4
5 3 11 3 17 5
6 5 12 5 18 5
19 5 25 3 31 3
20 4 26 2 32 4
21 4 27 5 33 5
22 5 28 4 34 3
23 3 29 4 35 3
24 3 30 5 36 4
37 4 43 3 49 5
38 3 44 4 50 5
39 3 45 3 51 A
40 3 46 3 52 4
41 3 47 3 53 4
42 5 48 5 54 3
Mean: 3.78 Mean: 3.83 Mean: 4.06
SD: .98 SD: .96 SD: .91

Total Mean: 3.89
Total SD: .95




[V}
o]

Degree of Deafness

A pure tone test of hearing was administered to all of
the subjects, covering the £frequencies of 500, 1000, and 2000
cycles per second. An ADC Audiometer, Model C53, was used
for this purpose. Table 5 gives the data for all the sub-

jects in terms of better ear averagess for the thice frequencies.

Reading Ability

The tests administ:red were select=d from the battery
by Gates (1958). Those used for this study were: Type AWR-
Word Recognition; Type ASR-Sentence Recognitiorn; and APR-
Paragraph Recognition. The: e tests were used to determine
the reading level present at the inauguration of the study.
Tavble 6 summarizes the data by group. whereas Table 7 re-
groups the subjects and analyzes the scores by age. These
data demonstrate the extent of the reading retardation in
the population. The ability to recognize words demonstrated
a difference of 1.6 years between the six and ten-year-olds.
Sentence recognition was similar with the six-year-olds scoring
1.7 and the ten-year-olds 3.3 for a mean djifference of 1.6
years. Paragraph comprehension demonstrates the effects of
deafness on reading more clearly. The six-year-olds scored
1.6 while the ten-year-clds scored 2.6 for a mean difference

of one year.
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TABLE 5.--The better ear average in decibels by group

Subject Better Ear
Numbex Group Average
1l A 93
2 A 75
3 A 85
4 A 100
5 A 72
6 A 71
19 A 97
20 A 84
21 A 82
22 A 77
23 A 100
24 é 78
37 A 78
38 A 97
39 A 105
40 A 80
41 A 97
42 A 71

MEAN: 85.7
RANGE: 71-105
SD: 11.0
7 B 72
8 B 17
9 B 95
10 B 82
13 B 91
12 B 88
25 B 73
206 B 95
27 B 88
28 B 77
29 B 93
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Subject Better Ear
Number Group Average
30 - 87
43 B 100
44 B 78
45 B 82
46 B 79
47 B 105
48 B 20

MEAN: 86.2

RANGE: 72-105

SD: . 2.1
13 c 71
14 C 77
15 C 80
16 C 100
17 C 95
18 C 85
31 C 70
32 C 100
33 C 92
34 C 91
35 C 86
36 C 94
49 C 80
50 C 95
51 C 84
52 C 93
53 C 10
54 C 75

MEAN: 85.4

RANGE: 70-100

SD: 9.8
Total Mean: &5.7

Total Range: 70-105
Total SD: 11.4
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Gates
APR

GROUP A
Gates
ASR

Gates
AVR

TABLE 6.--Reading level by groups
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Gates
Am

Gates
ASR

GROUP B _

Gates
AVIR

TABLE 6 ,--Continued
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GROUP C
Subject Gates Gates Gates
Number AWR ASR APR
51 3.3 3.1 2.4
52 3.4 3.2 2.6
53 3.7 3.6 2.9
54 3.6 3.7 3.8
Mean: 2.5 2.5 2.1
Range: 1. 3-307 1. 3-307 1. 3-308
SD: 8. 1 7. 9 6. 4
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Gates
APR

Gates
ASR

6 Year Olds

Gates
AVR

TABLE 7,-~Reading level by age
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Number
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Gates
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ASR

Gates

Zear Olds
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TABLE 7, ~-Continued
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TABLE 7.--Continued

10 Year Olds

Subject Gates Gates Gates
Nurnaber AWR ASR .APR
51 3.3 3.1 2.4
52 3.4 3.2 2.6
53 3.7 3.6 c.9
54 3.6 3.7 3.8
Mean: 3.2 3.3 2.6

Range: 2.5-307 2.6-308 2. 1"3.5
SD: .21 .20 .10
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In looking at the groups by age, it is apparent that at
tie six and eight year age level all skills are progressing
rather evenly. However, by the time the child reaches the age
oi ten years only word and sentence skills show growth; ability
to comprehend appears to plateau. Other studies support these
findings and suggest that typically the deaf child is not inter-
nalizing reading as a skill; therefore, he does not use reading
as a language learning tocl.

The Pretest. The pretest was designed to determine the

level of readinz skills of the children participating in the
study. A reading booklet was given to each child individually,
and he was told to read the material silently and carefully.

The concept covered in the material concerned growth in relation
to pet animals. A test similar to the posttest then was admin-
istered to each subject. Three tests were admir’stered to
measure word knowledge, sentance comprehension, and parasraph
comprehension. Scores were the actual number correct. Maximum
scores obtainable were: word knowledge - 26; sentence compre-
hension - 14; paragraph comprehension -~ 8. According to the
criteria established, if the child scored more than 50 percent
accuracy on the test of paragraph comprehension or a raw score
of 5 or better or 75 percent accuracy on a comkL.nation of all
three tests (total reading score) or a raw score of 37 or better,
he was not inciuded in the experimental population. A sample
of the pretest may be found in the Appendix.

Speechreading Ability

Two indications of speechreading ability were included in




40

the pretest design. The teachers were asked to rate each
subject according to the following scale:

(1) Excellent

(2) Average

(3) Poor
Moreover, each child was given a filmed test of the words,
phrases and sentences included in printed form in the experi-
mental films. The purpose of administering this filmed pretest
was to have another evaluation of the child's speechreading
ability, as well as to maintain control over the speechread
vocabulary already posSessed by the subjects.

Table 8 presents these data by gro&p, giving both the
teacher rating and the‘actual performance of each child on the
filmed pretest and a reStltant film rating. The teachers tended
to rate the majority of the children as excellent speechreaders.

The mean scores on the .ilmed test for words, phrases and
sentences for each group is listed. The subjects then are rated
as excellent, average or poor speechreaders on the basis of the
ncrmal distribution curve. Students were rated excellent if
more than one standard deviation above the mean and poor if more
than one standard deviation below the mean.

Comparison of the rating given by the teacher with the
objective test results indicates that teacher and objective
results agree in 22 cases, or less than half of the sample.

As measured by the film, in the remaining 32 cases, 24 scored
lower than had been estimated by the teacher. However, in

only two cases did the teacher's rating differ greatly, both
3
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Subject
Number

Teacher
Rating
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TABLE 8, --Continued

GROUP C
Subject Teacher Film Film
Number Rating Words Sentences
50 1 10 10
51 2 10 8
52 2 10 8
53 1 7 8
54 1 11 10
Excellent: 9 Mean: 7.3 Mean: 6.0
Average: S Range: 3-11 Range: 1-10
Poor: 4 SD: 2.2 SD: 2.6
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times calling a poor speechreader, as determined by the film,
an excellent one. Such comparisons may mean that the teacher
has difficulty in making finer discriminations of ability to
speechread or that the film was not measuring the same type of
performance as that being evaluated by the teacher.

- The 54 subjects were selected from a variety of nearby
day classes and were matched on the basis of the selective
criteria., Tables 9, 10, and 11 give the t scores and the signi-
ficant values for the selective criteria used in matching the
subjects by group. The teacher ratings of ability to speech-
read and Draw-A-Man scores favored Group A at the .05 level.

One to two significant differences might have occurred by chance,

So it can be assumed that the groups were highly comparable.

The Experimental Groups

The subjects were assigned to one of the three experimental
groups, eacn of which was given a different learning task, all
designed to teach reading comprehension. All three groups were
faught through the medium of a programmed film; the method of
presentation was held constant, only the learning process

differed (Appendix A).

Group A-Learning Situation A
The learning task used with Group A consisted of the

printed word, an illustrative picture, plus simultaneous
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TABLE 9 ,--Means, standard deviations and student's t values
for the 15 variables employed for matching
learning situation A and B

Variable A B t P

Drawnauﬁan Mean: 92.28 83.89 2.25 .05
SD: 12.96 9.87

Teacher Rating Mean: 1,33 1.83 2.15 .05
SD: .58 .76

Picture _ Mean: 8.67 9.56 .96 NS
‘Completion WTSC Sb: . 2.98 2.41

Gates Vord Mean: 24,17 25.39 47 NS
Recognition SD: 6.71 8.46

Picture Mean:  10.39 9.4 A NS
Arrangement YISC SD: . 3.29 2.41

Sex Mean: 1.50 1.50 .33 NS
SD: . .50 .50

Digit Symbol Mean: 11.72 11.50 .27 NS
. AISC SD: 2.53 2.29

Sociceconomic Mean: 3.78 3.83 .17 NS
Level SD: .98 .96

Better Ear Mean: 85.67 86.22 .16 NS
Average SD: . 11.05 9.10

Age Mean: 79.50 80. 27 .14 NS
SD: 16.54 16. 20

Block Design Mean: 11.39 11.33 .07 NS

WISC SD: . 2.34 2.05




TABLE 9, --Continued
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Variable

A B t P

Object Assembly Mean: 12,33 12.39 .06 NS
WIso SD: 2.47 3.22

Performance Mean: 106,33 106.56 .06 NS
IQ WISC SD: 11.01 11.93

Gates Paragraph Mean:  20.44 20. 39 .03 NS
Comprehension SD: 4.68 5.67

Gates Sentence Mean: 25.83 25.78 .02 NS
SD: 8.590

Reading

7.72
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- TABLE 10,-~-Means, standard deviatiouns and student's t values
for the 15 variables employed for matching
learning situation A and C

Variable A (4] t P

Teacher Rating Mean: 1.33 1.72 -1.62 NS
SD: .58 .80

Prau~a-Man Mean: 92.28 87.39 .96 NS
SD: 12.96 13.66

Socioeconomic Mean: 3.78 4,06 -.86 NS

Level SD: .98 .91 :

Block Design Mean: 11.39 11.94 - 735 NS

WISC SD: 2.34 2.14

Object Assembly Mean: 12,33 11.78 .59 NS

WIsC SD: 2.47 2.99

Gates Sentence Mean: 25.83 24,50 .49 NS

Recognition SD: 7.72 7.93

Picture Mean: 10.39 10.78 -.38 NS

Arrangement WISC SD: 3.29 2.59

Gates.Paragraph Mean: 20.44 21.01 .36 NS

Reading SD: 4.68 6.41

Age Mean:  79.50 81.22  -.32 NS
SD: 16.54 15.18

Picture Mean: 8.67 8.44 .27 NS

Completion WISC SD: 2.98 1.64

Gates Word Mean: 24.17 24,78 -.24 NS

Recognition SD: 6.71 8.14



TABLE 10, --Continued
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Variable A C t P

Digit Symbol Mean: 11.72 11.56 .18 NS

vISsc SD: 2.53 2.75

Better Ear Mean: 85.67 85.44 .06 NS

Average 3D: 11.05 9.83

Sex Mean: 1.50 1.50 .00 NS
SD: .50 .50

Performance Mean: 106,33 106,33 .00 NS
SD: 12.42 ‘ '

IQ wIscC

11.01
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" TABLE 11, --Means, standard deviations and student's t valugs
for the 15 variables employed for matching -
learning situation B and C

Variable b C t P

Picture Mean: 9.56 8.44 1.58 NS

Completion wISC SD: 2.40 1,64

Draw-a-Man Mean: 83.39 87.89 -1.10 NS
SD: 9,87 13.66

Picture Mean: 9,94 10.78 -.97 NS

Ar:angement WIS S: 2.41 2.59

Block Design Mean: 11.33 11.94 -.85 NS

Visc SD: 2.05 2.15 .

Socioeconomic Meén: 3.83 4,06 -, 69 NS

Level SD: . .96 .91 .

Object Assembly Mean:  12.39 11.78 .57 NS

wisc SD: . 3.22 2.99

Gates Sentence Mean: 25.78 24,50 45 NS

Reading Sbh: 8.50 7.92

Teacher Rating " Mean: 1.83 1.72 .41 NS
SD: . .76 .80

Gates Paragraph Mean: 20.39 24,78 -.37 NS

Reading SD: 5.07 6.41

Sex Mean: 1.50 1.50 .33 NS
SD: .50 <50

Better Ear Mean: 86.22 85.44 .24 NS

Average SD: 9.09 9.83




TABLE 11.-~Continued'
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Variable B C i P

Gates Word Mean: 25.39 24,78 .21 NS

Recognition SD: 8.46 8.14

Age Mean: 80.28 81.22 -.18 NS
SD: 16.19 15.18

Digit Symbol Mean: 11.50 11.56 -.07 NS

Wisc SD: - 2,29 2.75

Performance Mean: 106.56 106.33 .05 NS

1Q WISC SD: 12.42

11.93
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presentation of the speechread form of the word. The verbal
material consisted of words, phrases and sentences. A total
of 23 words were used, slightly more than are presented in a

preprimer designed to teach reading to hearing children.

Group B-Learning Situacion B

The learning task used with Group E'was similar except
that speechreading was elimirated. The same vocabulary and
the same illustrative pictures were used. This situation
was to approximate the more visual method of picture-word

instruction commonly used with deaf children.

Group C-Learning Situation C

Group C was given the same printed words with simul-
taneous presentation of the speechread form. An illustrative
picture was not included. This situation was I :signed to
aid in clarifying the hypothesis that the deaf child uses
the speechread form as his referent if the printed and the
speechread forms are presented simultaneously. By eliminating
the picture, it was assumed that identification of the speech-
read form as a referent, rather than the illustrative picture,
might be apparent.

The script for the films was written and programmed by
the experimenter. {See Appendix A for the film script and
programmed format). The film was made under the direction

of a professional film maker. %..e art work was done by a
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commercial artist. The speaker filmed for speechreading was
a teacher of the deaf. Several persons were screened to find
an individual who could be speechread without difficulty; one

who would not distort the speech signal.

The Equipment

The Projector

The Technicolor 200 film projector was selected for
presenting the films to the child. It is compact, easily
operated, and can be successfully manipuiated by a child;
the films were piaced in cartridges for this projector. The
film was projected on an 11 x 14 inch rear projection screen;

the equipment was readily portable.

The Teaching Machine

The teaching machine was used in conjunction with the
projector «nd specifically constructed by an engineer to
accomodate the program format as designed by‘the experimenter.
It was composed of two units. One unit, the child's console,
has three buttons labeled 1, 2, and 3. These numbers correspond
to the numbered items which appear on the film in the programmed
format. The film was divided into teaching and testing frames.
When a testing frame appeared, an automatic device on the pro-
jector caused the film to stop, and three possible choices

appeared. The child selected the answer which he felt was
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correct by pushing a button. If his choice was correct, the
film automatically started again. If the selection was incor-
rect, the frame would not move so the child was forced to
select another answer, to push another button.

The other unit, exclusively for the programmer, provides
a method for programming the films. It makes the procedure
more flexible, precluding the child's memorizing the pattern
of answers.

The system consists of two cabinets--an examiner's console,
15" X 9" X 8", and a subject's console, 11" X 7" X 8", each
having its own power supply. The two consoles are connected by
a twenty foot cable to allow adequate separation between the
examiner and subject during tests. For portability, the cable
can be removed, the cabinets have handles for carrying.

The examiner's console contains an electronic voltage
patch board consisting of 50 answer selections in multiples of
three. Each set of three corresponds to the three buttons on
the subject's console. The examiner attaches the connected
patch pins to one of the three selectors on the patch board,
and the corresponding button on the subject's console becomes
the right "answer button." This was preprogrammed by the
examiner to correspond to the film shown on an adjacent projec-
tor. The film presents a '"'question" to which the subject responds
by pushing one of the three buttons on his console. If the
subject responds correctly, the film and selecticn pins are
automatically advanced by the stepper switch to the unext

"question."
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The sequence is not advanced until the correct button
has been pushed. This process continues throughout, allowing
up to 50 questions. The subject's console is equipped with a
red neon light which flashes to indicate that the film is in
motion. Figure 1, in gereral, presents the internal electronic
design. The examiner sets the Stepper Switch to position 1
using the Advance Switch. The Counter is then set to 1
designating the stepper position. At this time a voltage is
applied to one of the And/Gate Inputs, determined by the pro-
grammed patch pin on the fatch Board Selector. If the subject
chooses the answer button that is connected to the other input
of the And/Gate mentioned above, a voltage is applied to the
Device Driver connected to the output of this And/Gate and
actuates the Projector Relay which starts the projector and
advances the Stepper Switch to the i.ext position. The Counter

also is actuated to indicate the next stepper position.

Physical Arrangement

In all cases, the physical arrangement of the equipment
was identical. The child sat directly in front of the screen
with the teacting machine at his immediate right. The experi-
menter sat at the child's left, directly in front of the pro-
jector which allowed for 2asy operation of the equipment. The
examiner's console was placed to the immediate left of the
experimenter. In this way, the programmed patch board could be
changed quickly for the various films and the dials were easily

available for reading.
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Although it was not necessary to darken the room, the
shades closest to the equipment were pulled tc prevent any
glare on the screen. Another table and chair were in the
room to allow for the post testing which followed each day's

learning experience.
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The Experimental Procedure

Each subject viewed the film ten times over a two
week period, five days per week. The experimenter brought
the child to the testing room. On arrival, the child seated
himself in front of the screen with the tester at his left.
He then proceeded to view the learning fiim, after which he
was given the filmed speechreading test. Then he moved to
the table in the room to finish the post testing. At this
table he was administered a live voice test of speechreading
which measured his ability to go from the speechread form to
the printed form of the word; the filmed test evaluated
ability to go from the speechread form to a picture.

After completing the speechreading test, the child took
a series of four reading tests designed by the researcher
to measure various skills gained from viewing the film. Test
1 appraised ability to sze a word and find the appropriate
picture (Appendix B). The score obtained was the number of
correct answers. Test 2 examined the reverse process, te
see a picture and select the correct word from a group of
four (Appendix C). On both Tests 1 and 2 it was possible to
obtain a score of 13. Test 3 was a test of sentence compre-
hension (Appendix D). The child was requiréd to read a
sentence pertinent to material learned via the film and to
answer yes or no. The number correct was the score used; 14
represented a perfect score. Test 4 was a measure of para-

graph comprehension (Appendix E). It consisted of eight
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paragraphs which increased in abstractness but remained
relevant to concepts presented in the film. A score of 8
represented maximum achievement. When the child completed
these tests, he returned to his room. This procedure required

a total of appioximately thirty minutes.

Summary

The primary objective of this investigation was to com-
pare the results of three different processes for teaching
reading to hearing impaired children. To accomplish this
obiective, the subjects were classified into three groups, and
each group was presented a different type of task designed

specifically to enhance his reading ability.




CHAPTER IIX

STATISTICAL PROCEDURES AND RESULTS

The purpose of this investigation was to compare the
effectiveness of three processes for teaching reading to
deaf children. Three matched groups of children received
ten presentations of a specific procedure as follows:

Group A-Learning Situation A-The printed and speech-

read forms of the word plus a2 picture,

Group B-Learning Situation B-The printed word plus

a picture,

Group C-Leaining Situation C-The printed word plus

the speechread word.

The results of these ten presentations were tabulated
and analyzed statisticaliy. Three types of statistical
analyses were made:

(1) Comparison by learning situation: Learning
Situation A to B, Learning Situation B to C
and Learning Situation A to C on each of the
27 learning task variables.

(2) A correlation analysis to determine the
relationships of the variables within each
of the learning situations.

59
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{3) A discriminant multivariant analysis to determine
whether the learning situstlons were significantly
different when combinations of factors were con-
sidered, and vhat factors contributed most

significantly to these differences.

Comparison by Iearning Situatlon

Learning Sltvotion A
versug Learning Situabtion B

Means, standard deviations, Student'!s t tests and F
ratics were used to compare each learning situation oa 27
variables. These variables were measures of VWord Recognition,
Sentence Recognition, Paragraph Comprehension, verbal to non-
verbal and nonverbal to verbal, and the Error Score (number
of errors committed) on the first, fifth and tenth trial;
Table .12 piresents these data in order of significance. Two of
the 27 varlcbles were significantly different feor the groups,
in favor of Learning Situation A: Paragraph (p=.01) and
Sentence (p=.05) Comprehension on the tenth presentation.
Though one to two significant ¢ifferences might occur by chance,
the trend was for the read word, plcture and speechreading

process to be superior. The findings from the dsicriminant

analysis support this trend as can be noted on page -§7.

Learnine Situatioan A
versus learning Situatiorn C

Table 13 compares the results for Learning Situation



TABLE 12, --Means, standard deviations and student's t values
for the 27 learning task variables for comparing
learning situation A and B

Variable

I>
L
fer
o

Paragraph Comprehension Mean: 5.89 3.78 2.49 .01

tenth trial SD: 2.13 2.76

Sentence Comprehension Mean: 10.22 8.50 1.70 .05

tenth trial SD: 2.70 3.20

Errors fifth trial Mean: 4,17 7.83 1.53 NS
SD: 6.08 7.83

Errors first trial Mean: 10.44 14.06 1.33 NS
SD: 6.91 8.80

Errors tenth trial Mean: 2.83 5.50 1.30 NS
SD: 4.70 7.02

Word Recognition v-n* Mean: 11.78 10.50 1.30 NS

fifth trial SD: 2.25 3.39

Speechreading (sent.) Mean: 9.72 9.28 1.27 NS

ven* tenth trial SD: » 956 1.33

Speechreading (word) Mean: 12.61 11.78 1.22 NS

ve-n¥* tenth t:ial SD: .89 2.68

Speechreading (sent.) Mean: 9.00 8.11 1.07 NS

v-v2 tenth trial SD: 1.91 2.85

Word Recognition Mean: 11.33 10.28 1.06 NS

n-v¥** tenth trial SD: 2.11 3.51

Speechreading (word) Mean: 12,17 11.17 1.06 NS

v-v® tenth frial SD: . 1.86 3.40




TABLE 12, --Continued -

Variable A B t P
Word Recognition Mean: 12.39 11.56 1.06 NS
ven* tenth trial SD: 1.53 2.85
Speechreading (word) Mean: 11.89 10.89 1.04 NS
vev® fifth trial SD: 2.45 3.13
Speechreading (word) Mean: 12.22 11.56 .91 NS
ven® fifth trial SD: 1.55 2.61
Speechreading (word) Mean: 10.61 g.39 .90 NS
v-v® first trial SD: 3.83 4,13
Speechreading (sent.) Mean: 9.50 9.06 .81 NS
v-n* fifth trial SD: 1.12 1.96
Word Recognition Mean: 10,39 9.50 .72 NS
n-v¥* fifth trial SD: 3.20 3.93
Paragraph Comprehension Mean: | 4,33 3.67 .69 NS
fifth trial SD: 2.54 3.07
Word Recognition Mean: 10.39 9.50 .66 NS
n-v¥* first trial SD: 3.29 4.49
Speechreading (sent.) Mean: 8.50 7.94 .57 NS
. v-v® fifth trial SD: .73 2.95
Word Recognition Mean: 8.72  8.06 .57 Ns
n-v¥* first trial SD: 2.94 3.85
Sentence Comprehension Mean: 7.33 7.78 47 NS
firsc trial SD: 2.65 2.88
Paragraph Comprehension Mean: 3.28 3.67 .46 NS
first trial Sb: 2.45 2.45

62



TABLE 12, --Continued

Variable A t 2
Speechreading (sent.) Mean: 7.56 7.06 .46 NS
v-v® first trial SD: 2.81 3.47
Speechreading (sent.) Meaen: 8.28 7.94 .43 NS
v-n* first trial SD: 1.88 2.55
Speechreading (word) Mean: 10.44 10.06 42 NS
v-n* first trial SD: 2.75 2.66
Sentence Comprehension Mean: 8.33 7.94 .40 NS
fifth trial SD: 2.38 3.21

8y.v verbal to verbal

*v-n verbal to nonverbal
**n-v nonverbal to verbal




TABLE 13 . --Means, standard deviations and student's t values
for the 27 learning task variables for comparing
learning situation A and C

Variable A [ t P

Errors fifth trial Mean: 4,17 9.33 =-2.09 .05
SD: 6.08 8.17

Errors tenth trial Mean: 2.83 6.72 -1.98 .05
SD: 4.69 6.61

Speechreading (word) Mean: 10.61 7.89 1.93 .05
vev? first trial SD: 3.83 4,38

Speechreading (sent.) Mean: 7.56 5.56 1.81 .05
v-v8 first ¢rial SD: 2.81 3.59

Speechreading (word) - Mean: 11,82 10.1i1 i.76 .05
ve-vd fifth triai SD: 2.45 3.38

Errors first trial Mean: .10.44 15.33 -1.70 .05
SD: 6.91 9.61

Speechreading (sent.) Mean: 9.72 8.72 1.63 .05
v-n* tenth trial SD: .56 2.47

Speechreadiang (word) Mean: 12.61 11.67 1.53 NS
" ven* tenth trial SD: .89 2.38

Speechreading (sent.) Mean: 8.28 7.00 1.52 NS
ven* first trial SD: 1.88 2.91

Speechreading (word) Mean: 12.22 11.22 1.41 NS
v=n* fifth trial SD: 1.55 2.48

Paragraph Comprehension Mean: 5.89 4,78 1.39 NS
tenth trial SD: 2.13 2.53
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TABLE 13, ~-Continued

Variable A c t P
Speechreading (sent.) Mean: 8.50 7.06 1.37 NS
v-v® fifth trial SD: 2.73 3.39
Speechreading (sent.) Mean: 9.50 8.61 1.34 NS
v=n* fifth trial SD: 1.12 2.50
Speechreading (word) Mean: 10.44 9.06 1.30 NS
v-n* first trial SD: 2.75 3.44
Speechreading (sent.) Mean: 9.00 8.11 1.12 NS
v-v2 tenth trial SD: 1.91 2.64
Word Recognition Mean: 12.39 11.67 .99 NS
v-n* tenth trial SD: 1.53 2.58
Word Recognition Mean: 11.78 10.83 .97 NS
v-n* fifth trial SD: 2.25 3.30
Speechreading (word) Mean: .12.17 11.50 .85 NS
v-v® tenth trial SD: 1.87 2.63
Word Recognition Mean: 10.39  9.50 .71 NS
v-n* first trial SD: 3.29 3.98
Word Recognition Mean: 10.39 9.56 .69 NS
n-vk* £ifth trial SD: 3.20 3.80
Sentence Comprehension Meass: 7.33 7.94 -.68 NS
first trial SD: 2.65 2.59
Sentence Comprehension Mean: 10.22 9.61 .56 NS
tenth trial SD: 2.70 3.56
Paragraph Comprehension Mean: 4.33 3.89 .52 NS
fifth trial SD: 2.54 2.47
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TABLE 13,--Continued
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Variable A < t ]
Word Recognition Mean: 11.33 10.94 .43 NS
n-v¥* tenth trial SD: 2.11 3.36
Paragraph Comprehension Mean: 3.28 3.00 .36 NS
first trial SD: 2.45 1.97
Word Recognition n-v¥*¥ Mean: 8.72 8.33 .32 NS
first trial : SD: 2.94 4,15
Sentence Comprehension Mean: 8.33 8.33 .00 NS
fifth trial SD: 2.38 3.00

8y.v verbal to verbal
*v-n verbal to nonverbal
**n-v nonverbal to verbal
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A and C on the 27 task varlables listed 1n descending order,
of significance. Six of the.variables were found to be
significantly different by group: Error Score on the first
fifth and tenth trial (p= .05); Word Recognition in speech-
reading-verbal to verbal-on the first and fifth trials

(p= .05); and Sentence Comprehension in speechreading-verbal
to verbal-on the first trial (p= .05), It is interecsting to
note that three of the significant differences are for
variables relating to speechreading ability, with all scores
favoring Learning Situation A. The other differences were
in Error Scores; the greater percentage of errors was made
by those in Learning Situation C. This might be explalned
by the fact that in Learning Situation C (printed word plus
speechread word) an illustrative picture was not included.
"Hence, i1f the child were unfamiliar with the speechread and
printed forms of the word,.he had no additibnal clue to aid
him in learning.

~

Learning Situation B
versus Learning Situation C

Table 14 compares the scores for Learning Situation
B and C. This analysis revealed no significant differences
on any of the learning task varlables, As revealed by this
comparison these two procedures for teaching reading are

equivalent,



TABLE 14, --Means, standard deviations and student's t values
for the 27 learning task variables for comparing
learning situation B and C

Variable B c t P
Speechrzading (sent.) Mean: 7.06 5.56 1.23 NS
v-v® first trial Sh: 3.47 3.59

Paragraph Comprehension Mean: 3.78 4,78 -1.10 NS
tenth trial SD: 2.76 2.53
Speechreading (word) Mean: 9.39 7.89 1.02 NS
v-v@ first trial SD: 4.13 4,38
Speechreading (sent.) Mean: 7.94 7.00 1,01 NS
v-n* first trial SD: 2.55 2.91

Sentence Comprehension Mean: 8.50 9.61 -.96 NS
tenth trial SD: 3.20 3.56
Speechreading (word) Mean: 10.06 9.06 .95 NS
ven* first trial SD: 2.66 3.44

Paragraph Comprehension Mean: 3.67 3.00 .87 NS
first trial SD: 2.45 1.98
Speechreading (sent.) Mean: 9.28 8.72‘ .82 NS
v-n* tenth trial SD: 1.32 2.47
Speechreading (sent.) Mean: 7.94 7.06 .82 NS
v-v® fifth trial SD: 2.95 3.39
Speechreading (word) Mean: 10.89 10.11 .70 NS
v-v® fifth trial SD: 3.13 3.38 :
Word Reéognicion Meaa: 10.28 10.94 -.59 NS
n-v** tenth trial SD: 3.50 3.06
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TABLE 14, --Continued

Variable B [ t R

Speechreading (sent.) Mean: 9.06 8.61 .58 NS

v-n* £ifth trial SD: 1.96 2.49

Errors fifth trial Mean: 7.83 9.33 -.55 NS
SD: 7.83 8.17

Errors teﬁfh trial Mean: 5.50 6.72» -.53 NS
SD: 7.02 6.61

Errors first trial Mean: 13.06 15.33 -.40 NS
SD: 8.80 9.61

Speechreading (word) Mean: 11.56 11,22 .38 Ns

v-n* fifth trial SD: 2.61 2.48

Sentence Comprehension Mean: 7.94 8.33 -.35 NS

fifth trial SD: 3.21 3.33

Speechreading (word) Mean: 11.17 11.50 -.32 NS

v-v@ tenth trial SD: 3.40 2.63

Word Recognition ' Mean: 10.50 10.83 -.29 NS

v-n¥* fifth trial SD: 3.39 3.30

Paragraph Comprehension Mean: 3.67 3.88 -.23 NS

fifth trial SD: 3.07 2.47

Word Recognition Mean: 8.06 8.33 -.20 NS

n-v** first trial SD: 3.85 3.33

Sentence Comprehension Mean: 7.78 7.94 -.18 NS

first trial SD: 2.88 2.59

Speechreading (word) Mean: 11.78 11.67 .13 NS

v-n* tenth trial SD: 2.68 2.38
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TABLE 14.--Continued

Variable B c E P
Word Recognition Mean: 11,56 11.67 -.12 NS
v=n* tenth trial SD: 2.85 2.58
Word Recognition Mean: 9.50 9.56 -.04 NS
n-v¥* fifth trial SD: 3.93 3.80
Word Recognition Mean: 9.50 9.50 .00 NS
v-n* first trial SD: 4.49 3.98
Speechreading (sent.) Mean: 8.11 8.11 .00 NS
v-v2 tenth trial SD: 2.85  2.64

8y-v verbal to verbal
*v-n verbal to nonverbal
**n-v nonverbal to verbal



Summarx

The analysis by learning situation indicated
differences in reading comprehension between Learning
Situation A and B, and differences in Error Scores and in
Speechreading between Learning Situation A and C. All
differences favored Situation A in which all three factors

were included - read word, picture and the speechread form.

Correlation Analvsis

In the correlation analysis, the Pearson Product-Mgoment
correlation coefficient was employed, using a program
specified as Northwestern University Computing Center Corre-
lation Analysis Two (NUCORRV2). This program includes a
listing of means, standard deiations, standard error of the
variance, sum of squares of moments, and sum of squares of
raw data for all of the coefficients, means of variable J,
variable K, standard deviations, variable J, variable K, the
slope of J/K, the interception of the J-axis, correlation t
test and the numerator of the covariance. Table 15 presents
the variables in the order in which they were considered in
the correlation analysis. A correlation for each learning
situation was taken to determine related factors within

situations. It was also important to determine whether
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patterns of relationship were similar for all three situations.

Correlation for
Learning Situation A

Table 16 gives the correlation matrix for Learning



TABLE 15.--A 1ist of variables as they appear in the
correlation analysis

Age

Sex

Better Ear Average
Socloeconomic Level
Picture Completion WISC
Plcture Arrangement WISC
Block Design WISC
Cbject Assembly WISC
Digit Symbol WISC

10 Performance IQ WiISC

11 Teacher Rating

12 Draw-a-Man

13 Gates Word Recognition
14 Gates Sentence Reading
15 Gates Paragraph Reading
16 Word Recognition in reading-verbal to nonverbal-first

\D 00~1 OWN 0 O =

17 3giglnecognition in reading-verbal to nonverbal-fifth
18 agiglﬁecognition in reading-verbal to nonverbal-tenth
19 ;giglaecognitian in reading-nonverbal to verbal-first
20 ;g;glnecognition in reading-nonverbal to verbal-fifth
21 ggigiRecognition in reading-nonverbal to verbal-tenth

22 Sentence Comprehension in reading first trial

23 Sentence Comprehension in reading fifth trial

24 Sentence Comprehension in reading tenth trial

25 Paragraph Comprehension in reading first trial

26 Paragraph Comprehension in reading fifth trial

27 Paragraph Comprehension in reading tenth trial

28 Error Score first trial

29 Error Score fifth trial

30 Error Score tenth trial

31 Word Recognition in speechreading-verbal to nonverbal
first trial

32 Word Recognition in speechreading-verbal to nonverbal
fifth trial

33 Vvord Recognition in speechreading-verbval to nonverbal
tenth trilal

34 Word Recognition in speechreading-verbal to verbal-
first trial




TABLE 15, --Continued

35 WOi'd Recognition in speechreading-verbal to verbal-fifth
trial

36 :;Ioi*leecognition in speechreading-verbal to verbal-tenth
ria

37 Sentence Comprehension in speechreading-verbal to
nonverbal-first trial

38 Sernitence Comprehension in speechreading-verbal to
nonverbal-fifth trial

39 Sentence Comprehension in speechreading-verbal to
nonverbal-tenth trial

40 Sentence Comprehension in speechreading-verbal to
verbal-first trial

41 Sentence Comprehension in speechreading-verbal to
verbal-fifth trial

42 Sentence Comprehension in speechreading-verbal to
verbal-tenth trial N
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Situation A; Table 17_1s a summary of the significant corre-
lations. A correlation coefficient of .L68 is required for
significance at the p= .05 level and a coefficient of .590
at the p= .01 level

As might be expected, age correlated with the learning
tas). in Learning Situation A. One correlation occurred by
sex (female); sex correlated with Sentence Comprehension in

reading on the fifth trial (p= .C5)., This correlation might

have occurred by chance as there are no other indications of
differences in learning due to sex.

In analyzing the subtests from the Wechsler Intelli-
gence Scale for Children (Performaznce IQ), only two of the
subtests demonstrated a significant relationship, Picture

Completion and Object Assembly. Picture Completion

correlated with Gates Paragraph Reading (p= .05), Word

Recognition in reading-verbal to nonverbal-on the tenth trial

and Error Score on the tenth trial. Object Assembly appeared

to be the most discriminating of the subtests. Nine positive
correlations appeared, four of which were highly significant

(p= .01). The correlations were: Performance IQ WISC
(p= .01); Word Recognition in reading-verbal to nonverbal

on the first trial (p= .05); Word Recognition in reading

nonverbal to verbal-on the first trial (p= .05); Sentence
Comprehension in reading on the first trial (p= .0i); the

fifth trial (p= .05) and the tenth trial (p= .01); Paragraph



Comprehension in reading on the first trial (p= .01) and the
£1fth trial (p= .05); and Error Score on the first trial
(p= .05). These findings suggest that for this population
Object Assembly is the best predictor of certain reading
abilities. The scores on tasks of verbal learning showed a
marked degree of intercorrelation witn each other. The
majority of these correlations were highly significant

(p= .01) but there were a few exceptions to this general
trend. Word Recognition in verbal to nonverbal-on the tenth
trial did not correlate with Sentence and Paragraph Compre-
hension. This trend also was apparent on the fifth trial of
Word Recognition. These results might suggest that Word Recogni-
tion functions at the matching level and that tasks of
reading comprehension require skills at a higher develop-

mental level.

Correlation for

Learning Situation B

Results for correlations in Learning Situation B are
1llustrated in Table 18; Table 19 is a summary of the
significant correlations. Le2.ning Situation B reveals the
same pattern for age as Learning Situation A; a pcsitive
correlation with maturity. In this piocess, word and picture,
hearing level correlated with eight of the learning tasks:

Word Recognition in reading-verbal to nonverbal-on the first,
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fifth and tenth trial (p= .05); Sentence Comprehension in
reading on the tenth trial (p= .05); Error Score on the
tenth trial (p= .05); and Word Recognition in speechreading
verbal to verbal-on the fifth trial (p= .05) and on the
tenth trial (p= .01).

Socioceconomic level correlated (p= .05) with Teacher
Ratings. However, as one to two correlations might be
expected by chance, the significance of this finding 1is
somewhat spurious.

In Learning Situation B there were no significant
correlations with subtests o«f the Wechsler Intelligence
Scale for Children. On the other hand, the Draw-a-Man Test
scores correlated with Word Recognition in reading (p= .05)
verbal to nonverbal-on the tenth trial, Word Recognition in
speechreading~-verbal to nonverbal {p= .05) on the first,
fifth and tenth trials, and Sentence Comprehension in
reading-verbal to nonverbal (p= .05) on the tenth trial,

It i1s interesting that Draw-a-Man correlated only with tasks
involving a nonverbal response from a verbal cue, It is
possible that the higher- the intelligence as measured by
Draw-a-Man, the greater the ability to receive a verbal in-
put and transduce it to a nonverbal output.

The interrelationships in verbal learning illustrated
in Learning Situation A also were present in B but again

there were notable exceptions. It appears that when the



task involves ability to comprehend sentences and raragraphs
in reading there is né correlation with ability to recognize
words in speechreading-verbal to nonverbal. However, when
the speechreading task consists of recelving a cue in
speechreading and making a verbal (printed) response, there

is a high degree of relationship (p= .01). Word Recognition

in speechreading-verbal to nonverbal-on the first and fifth
trial did nct correlate with Word or Sentence Recognition in
speechreading-verbal to verbal-on the first and fifth trial.
The lack of correlation between speechreadinguvefﬁal to
nonverbal-and reading comprehension may be indicative of the
hierarchical schema in language development; speeéhreading
precedes reading. When the input is speechreading and the
output is nonverbal (pictorial) the developmental level
necessary fcr reading sentences and paragraphs comprehen-
sively may or may not be present, However, when the input
is speechreading and the output is verbal (reading the
printed form) ability to speechread and read with under-

standing are positively correlated.

Correlation for
Learning Situation C

Table 20 presents the correlations for Learning
Situation C; the significant correlations are indicated on
Table 21 . The consistent pattern of highly significant

81
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correlations by age a;so was present in Learning Situation C.

Socioeconomic level was significantly related with the
following test results: Block Design (p= .05); Digit Symbol
(p= .05); Performance IQ WISC (p= .05); Word Recognition in
reading-verbal to nonverbal-on the fifth and tenth trizl
(p= .05); Sentence Comprehension in speechreading-verbal to
nonverbal-on the first and fifth trial (p= .05); and
Sentence Comprehension in speechreading-verbal to nonverbal
on the tenth trial (p= .0l1),

Three of the subtests scores on the WISC were posifi-
vely correlated with the learning tasks: Picture Arrangement;
Object Assembly; and Digit Symbol. Piecture Arrangement
correlated with Sentence Comprehension in reading on the
first, fifth and tenth trial (p= .05), Error Score on the
fifth trial (p= .05) and Word Recognition in speechreading
verbal to nonverbal-on the first trial (p= .05). Object
Assembly correlated with Word Recognition in reading-verbal
to nonverbal-on the tenth trial (p= .05), Sentence Compre-
hension in rezding on the fifth trial (p= .05), Error Score
on the fifth and tenth trial (p= .05), Word Recognition in
speechreading-verbal to nonverbal-on the tenth trial (p= .05)

and Sentence COmpfehension in speechreading-verbal to non-
verbal on the fifth trial (p= .05). Digit Symbol was
related with Word Recognition in reading-verbal to nonverbal-



on the first and fifth trial (p= .05) and Sentence Comprehen-
in speechreading-verbal to nonverbal-on the fifth and tenth
trial (p= .05).

The Performance IQ WISC aiso demonstrated positive
correlations with many of the learning task variables, a
relationship which was unique to Learning Sltuation C.

These were Sentence Comprehension in reading on the fifth

trial (p= .05) and on the tenth trial (p= .01); Error Score
on the fifth and tenth trial (p= .05), Word Recognition in

speechreading-verbal to nonverbal-on the first and fifth

trial (p* .05) and Sentence Comprehension in speechreading
verbal to nonverbal-on the fifth and tenth trial (p= .05).

The Draw-a-Man Test also was highly predictive of
verbal learning; 13 significant correlations were found for
Sentence and Paragraph Comprehension in reading and Sentence
Comprehension in speechreading. These correlations were not
consistent for Word Recognition in reading,\ Error Score and
Word Recognition in speechreaq1ng.

There was a highly significant correlation for Teacher
Ratings with 16 of the 27 learning task variables. In
Learning Situation C the teacher's estimation of ability to
speechread was a good predictor of the child!s ability to
succeed at other verbal tasks. Such a relationship did not
hold for Paragraph Comprehension and speechfeading tasks

involving a verbal cue and a verbal response,
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The consistent pattern for verbal interrelationships
was displayed. Exceptions included no correlation between
Word Recognition in reading and Sentence or Paragraph Com-
prehansion in reading. Sentence Comprehension in reading
on the first trial did not correlate with speechreading.
Paragraph Comprehension in reading did not appear predictive

of speechreading-verbal to nonverbal.

Summary of the
Correlation Analysis

The correlation analysis for learning situations

demonstrated consistent trends and depicted some differences.
In all instances age was a consistent predictor of increased
skill in performance. Learning Situations A and C were more
alike in the way in which WISC subtests correlated with
learning; Leafning Situation B demonstrated no such corre-
lations. |

These results suggest that differences existed in
Learning Situation g.which‘precluded prediction of verbal
learning by the measures employed in this study.

The most consistent trend in all three situations was
the correlation of one verbal task with another. However, a
trend also appeared in which correlations were non-signifi-
cant in this connection. Word Recognition skills in reading
did not correlate significantly with ability to comprehend
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the more complex printed form, It appears that reading is
developmental in nature and that the more rote skill of word
recognition is not necessarily assoclated witnh the higher

and more abstract skills,

The Multiple Dis-rimina:t 8nalvsis

The Eidlsec, a program of multiple discriminont analysis
employcd by the RNorthwestern University Computing Center,
was selected for analyzing the relationshlps among the

factors, and for ascertaining whether a given factor or com-
binations thercof would reveal significant differences.

This program consists of a correlation matrix for all
variables by learning sltuation, F ratios for individual
vavrlables, scaled vectors, the Lambda Test of Sighificance,
Raos V for those varlables accounting for differences, cen-
troids, Chi squares and dispersions in reduced space, Chi
squares and group memberéhip probabllities and a discrimi-
nant function plot by group. '

Table 22 indicates tha a significant (p= .01)
difference exists between learning situations, althouzh no
single variable can be designated as'accounting for this
difference.

Table 23_1s a listing of the first_lé variables whose
combination accounts for this difference, Paragraph

comprehension in reading on the tenth trial is the most




TABLE 22 —-Lambda test to determine significant differcnces

" among learning situations

Lambda for test of H, - 0.2821846

DFl= 26,000
DF2= 78.00

For test of H2 Fs 2;6&7**

##p. .01 2.03

TABLE 23 .~--Variables accounting for slignificant differences

-}'gmgng learning situations

Paragraph Comprehension (reading) tenth trial
Draw-a-}an

Picture Conmpletion

Speechreading {word) ve;bal to verbal first{ trial
Sentence Comprehension (rgading) tenth trial

Speechreading (sentence) verbal to nonverbal
first trial

Speechreading (sentence) verbal to verbal first trial
Picture Arrangement _
Sentence Comprehension (reading) first trial

Paragraph Comprehension (reading) first trial

RAGS V
6.13
2.9
2.88
2.02
1.72
0.92

0.85
0.81
0.71
0.68

88
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significant of all factors; the Raous V score is 6,13, Three
or one third of the remaining varliables are measurces of 4
speechreading suggesting that speechreading 1s a highly im-
portant factor in differentiating among the learning
situationsz. Picture Completion and Pilcture Arrangement also
are important factors in combination in discriminating among
the learning situations. The other variables involve com-
prehension of the printed word in elther sentence or
paragraph form. The trend for conprehension =nd specch-
reading to be discrimninating factors is consistent
throughout the statistical analysis.

Table 24 presents the group probabilities. The Chl
square scores showed that members of Learning Situation A
most resembled Learning Situation £, with an observable
trend toward Learning Situation C. The probabllity of a
member of Learning Situation B belongling to Learning
Situation B is highly reliable. A member of Learning

Situation C most closely resembles Learning Sitqap;on C, but
there is a tendency toward Learning Situation A, ﬂiaﬁpea;s
as the least homogencous of Tthe three grouplings, with only
58 percent of the members accounted for. Learning Situation
B remains as the most distinctive of the three situations
with only .02 and .08 of Learning Situation A and C
resenbling B. These findings support the conclusion

that Group B-Learning Situation B (printed word



TABLE 24,.~--Chi squares and group membership probadbilities
for learnring sitvations A, B and C

90

Learning Situation A

A B
0.6 0.0 0.4

(#]

Learning Situation B

A B C
0.2 0.7 0.1

Learning Situation C
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plus picture) was truly distinctive. These findings also
support the suggestion that speechreading, the consistent
variable in Learning Situations A and C, contributed to

making these two groups more similar.

The Learning Curves

Word Recognition in Reading
Verbal to Nonverbal

Figures 2, 3, and 4 are learning curves showing growth
in ability to recognize words in printed form. Tﬁe task
involved looking at a stimulus word (Appendix B) and select-
ing the pictorial representation of that word from a field
of four. The child received a visual cue and made a visual
nonverbal response.

The Six-Year-0lds. Figure 2 shows the results for the
six~-year-olds. The three groups had highly similar scores
at the time of inauguration of the study. Group A-Learning
Situation A (printed word plus picture plus speechread form
of the word) immediately demonstrated and maintained slightly
superioi proficiency. Group B (printed word plus picture)
and Group C (printed word plus speechread form of the wofd)
were similar although the learning curve for C was somewhat
steeper.

The Eight-Year-0lds. Figure 3 shows the results for



Figure 2.--Word Recognition in reading-verbal to nonverbal-
for the slix-year-0lds by group.
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Figure 3.--Word Recognition in reading-verbal to nonverbal -
for the eight-year-olds by group.
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Figure 4,--Word Recognition in reading-verbal to nonverbal-
for the ten-year-olds by group.
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the elght-year-olds. Members of Learning Situation A made
rapid progress on the first trial and maintained their
superiority. Members of Learning Situation B and C grew
more slowly and in a more uniform manner.

The Ten-Year-0lds. The ease with which the ten-year-

olds performed on this task is shown by Figure 4, All sub-
Jects achleved near the maximum score by the second day.

Summary for Word Recognition in Reading. Table 25 is

a summary of the mean number of words learned by leis ning
situation, age and by total group. Some of the figures are
misleading because gains in word recognition were limited

by the case of the task. However, the greatest mean number
of words gained favored Learning Situation A, The Student

L test showed no significant differen.e between the learning

93
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TABLE 25,--Mean number of words learned in reading by
learning situation and by age-verbal to nonverbal

Learning Mean Number of Day When Maximum
Situation Age Words Learned Score Was Attained
A 6 5.9
B 6 5.0 o)
c 6 4.5 (o]
A 8 h.o% 9
B 8 2.4 o
Cc 8 2.9 o
A 10 2.9 0
B 10 3.0% 6
c 10 0.0
Total Group
A 2.9
c 7.

* gains are lim)ted because a perfect score was attained
before the tentnh trial

##% no galn occurred because a perfect score was attalned
on the pretest

P pretest
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situations in abilityAto recognize the printed word and give

& nonverbal response.

Word Recognition in Reading
Nonverbal to Verbal

Figures 5, 6 and 7 disclose the learning patterns when
the child received a nonverbal (pictorial) cue and selected
a verbal response from a field of four (Appendix C).

The Six-Year-0lds. Figure 5 presents the results for

the six-year-olds. Members of Learning Situation A and C
attained similar growth patterns while members of B showed
slight inferiority beginning with the fourth trial.

The Eight-Year-0lds. Of the eight-year-olds, as i1llus-

trated by Figure 6, those in Learning Situation C made the
most cansistent gain, although it is made in a slow, steady
manner. Members of Learning Situation A and B are essential-
1y equal on the tenth and final trial but the growth curve
for A is least stable.

The Ten-Year-0lds., Figure 7 depicts the patterns for

the ten-year-olds on this task. The three situations are
comparable.

Summary for Word Recognition-Nonverbal to Verbal. Table
2618 a summary of the results on this task by learning
situation; by age and by total group. These figures reveal
that on this task those children in Learning Situation C made



Figure 5.--Word Recognition in reading-nonverbal to verbal-
for the slx-year-olds by group.
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Figure 6.~--Word Recognition in reading-nonverbal to verbal-
for the elght-year-olds by group.

£
8
] X g
= ' Ow—.Group A
E . %----Group B
+=-=-Group C
P=Pretest

2 3 4 5 6 7 3 5%
NUMBER OF PRESENTATIONS

96



97

TABLE 26 ,~-Mean number of words learned 1n reading by
learning situation and by age-nonverbal to verbal

Learning Number of Day When Maximum
Situation Age Words Gained Score Was Attained
A 6 5
)3 6 3 (o]
c 6 5.4
A 8 2.5 (0]
B 8 2.9 o
8 4.0
A 10 1.4
B 10 1.5 0
(o] 10 1.0
Total Group
A 8.9
B 7.1
C 10.4

* gains are limited because a perfect score was attained
before the tenth trial
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Figure 7.--Word Recognition in reading-nonverbal to verbal-
for the ten-year-olds by group.
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the highest overall gain (10.4 words). The Student X scores
did not reveal significant differences between learning situ-
ations, Although C made the highest ovzrall gains, A made
gains at an earlier time, suggesting more efficient early

learning.

Sentence Comprehension
in Reading

The next Figures (8, 9 and 10) show the learning curves
on Sentence Comprehension by Learning Situation. The child
read a declarative sentence relevant to the training film and
answered yes or no concerning the statement (Appendix D).

The Six-Year-Olds. Figure 8 reveals the pattern for

the six-year-olds. As this v2s & more difficult task it was
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Figure 8.--Sentence Comprehension in reading for the six-
year-olds by group.
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Figure 9.--Sentence Comprehension in reading for the eight-
year-olds by group.
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Figure 10.--Sentence Comprehension in reading for the ten-
year-0lds by group.
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expected that at the younger ages the overall gains woulcd bte
less than found for the more rote skill of word recognition.
Members of Learning Situations A and C performed much alike
but the highest gain was made by members of C., Participants
in Learning Situation B were consistently inferior and fol-
lowed a variable pattern. This pattern suggested guessing
or lack of internalization.

The Eight-Year-Olds. The eight-year-olds (Figure 9)

as in other instences, showed a dissimilar pattern from the
other age groups. Those i1 Learning Situation A were superior
on the tenth trial but members of C remained consistently in-
ferior to A and B. Children in Learning Situation B made
early gains but typically tapered off on about the fifth

presentation.
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TABLE 27 .--Mean number of sentences learned in reading by
learning slituation and by age

Learning Number of Day When Maximum
Situation Age Sentences Gailned Score Was Attained

A 2

B 6 1.5 (o)

c 3.0

A 2.8

B 8 1.0 (o)

c i.,2

A 10 2.6 (o)

B 10 2.2 o)

c 10 3.8

Total Group
A
B
o]

0 £~
[ ]
o
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The Ten-Year-0lds. Figure 10 presents the results for

the ten-year-old group. Learning Situation C is conslistently
superior; A and B made approximately equal gains.

Sammary for Sentence Comprehension in Reading. The

Student t scores manitested a significant difference (p= .05)

on the terith trial between Learning Situations A and B, A
being superior. The difficulty of the task was sufficlent
to reveal differences existing at all of the age levels,
Those who viewed film C made gains more rapidly than those
who viewed A and B, In the final performance A and C were
similanp with B falling lowest,

Table 27 presents a summary of the gains for the task
of Sentence Comprehension by learning situation, by age and
by total group. A and C male almost equal gains of 7.4 and
8.0 sentences respectively. B was quite inferior with

geins equalling 4.7 sentences.

Paragraph Comprehension
in Reading

The final and most difficult reading task results are
found in Figures 11, )2 and 13. In order to succeed the
child must gain meaning from words comblned into sentences,
and sentences combined into paragraphs. The task consisted
of reading a paragraph which contained & final iIncomplete
sentence. The child completed the paragraph by selecting

the nissing word from a choice of four words (Appendix E),
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The paragraph related to material learned during the ten day
learning period. Thils {final task was basic to the original
hypothesls that deaf children would comprehend the printed
word more effectively when 1t was presented simultaneously
with the speechread form of the word.

The Six-Year-0lds. Figuvie 11 portrays the performance

of the six-year-olds. These results were similar to those
for Sentence Comprehension. T'ose in Learning Situation A
and C performed similarly, while B members failed to make
comparable gains,

The Eight-Year-0Olds. The eight-year-olds, as shown in

Figure 12, again followed an unusual pattern; children in
Learning Situations A and B made approximately equal gains
up to the fifth trial, then A continued to make steady pro-
gress while B plateaued; B followed this pattern in most of
the learning situations. Members of C remained inferior
throughout the ten day period.

The Ten-Year-Olds. At ten years of age all subjJects

in all learning situations progressed at a similar ra;e
through the sixth trial (Figure 13); at this point we again
observe the leveling off of B and the steady gains of A and
L. Members of Learning Situation C appeared to learn more
quickly on this task,

Summary for Paragraph Comprehension in Reading. The

Student t score analysis discloced a significant difference
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Flgure 11.,--Paragraph Cc nrehension in reading for the six-
year-olds by group.
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Figure 12,--Paragraph Comprehension in reading for the eight-
year-0lds by group.
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I gure 13.--Paragraph Comprehension in reading for the ten-
year-olds by group.
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(p= .01) on the tenth trial between Learning Situations A
and B, A being supericr. Therefore, it can be inferred that
the process used by participants in Learning Situation A
provided for statistically significa..t gains in performance
on Faragraph Cocmorehension in reading.

Table 28 is a summary of these gains by learning
situation, by age and by total group. The superiority of
the members of Learning Situation A (word plus picture plus
speechreading) is evident; they gained a total of 10.9 rara-
graphs during the ten trials, Members of C (picture plus
word) gained a total of 7.0 paragraphs while those in B
(word plus picture) showed marked inferioriiy with & total

gain of 4.3,

105
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TABLE 28 .,--Mean number of parasraphs learned in ading by
learning situation and by age

Learning Number of Day When Maximum

Situation Age Paragraphs Gained Score Was Attained

A 6 0
B 6 .6 (o]
c 6 2.1

A 8 3.4 0
B 8 1.5 o
C 8 9 o]
A 10 4.5

B 10 2.2 0
c 10 4.0 o)

Jotal Group




Relationship h-fween the Speech-
read and Printed Form of the Word

The question arises as to whether there is a reiation-
ship between acquisition of the speechread and the printed
form of words, Pizures 14, 15 and 16 show the Jearning
curves for Learning Situations A, B arnd C respectively for

speechr»eading words when the task was receiving a verbal cue

and making a nonverbal response and contrasts i1t with the
learning curve for reading words when the task was recelving
a verbal cue and making a nonverbal response. These raosults
indicate that facility in one is related to facility in the
other. Such close agreement emphasizes the reciprocality of

verbal abilities.

Comparison of Reading Ability:
verbal to Nonverbal versus
Nonverbal to Verbal

Figure 17 depicts the ~<mbined results for all sub-
Jects between ability to receive a verbal stimulus (printed)
and make a nonverbal. (pictorial) vesponse, versus ability to
receive a nonverbal cue and make a verbal (printed) response.
It is of importance to noie that the child makes a nonverbal
response tefore he makes a verbal one. Ability to detect
differences amnong the printed forms of words appareﬁtly is
mcre difficult and requires more perceptual maturity. The

two abilities however, demonstrate a positive correlation
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Figure 14_ -Relation of speechread word and printed word-
verbal to nonverbal-in Learning Situation A for all ages,
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Figure 15.--Relation of speechread word and printed word-
verbal to nonverbali-in Learning Situation B for 21l ages,
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Figure 16.--Relation of speechread word and printed word-
verbal to nonverbal-in Learning Situation C for 211 ages.
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Figure 17.--Comparison of ability in reading to go from verbal
to nonverbal versus nonverbal to verbal for all subjects.
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with age.

Word Recognition in Speech
reading-Verbal to Nonverbal

Figures 18, 19 and 20 presents the curves for Learning
Situations A, B and C on ability to recognize the speechread
word., The tasik was pr2sented on film and involved ability
to see the word on the 1lips and ¢¢ ldentify a nonverbal
(pictorial) representation of it.

The Six-Year-Olds. Figure 18 comprises the results

. for the six-year-olds. Although not exhibiting superiority
on the pretest, A began to excel on the third trial and
maintained superiority. Those 1n Learning Situation B
showed the greatest ability on the pretest and for the first
and second trial. However, by the tenth trial B had learned
the fewest words; none of these findings were statistically
significant. |
The Eight-Year-0Olds. Figure 19 is a summary of the

same ability for the eight-year-old group. Mean scores for
subjects in Learning Situations A and C reached the test
ceiling on the third trial while B members achieved this
score on the seventh trial. Performance by those in C fell
below the other two groups.

The Ten-Year-0Olds. Figure 20 ccmpares the results of

the three learning situations for the ten-year-old m:mbers,
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Figure 18.--Word Recognition in speechreading-verbal to non-
verbal-for the six-year-olds by group.
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Figure 19.--Word Recognition in speechreading-verbal to non-
verbal-fcr the elght-year-olds by group.
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Figure 20,--Word Recognition in speechreading-verbal to non-
verbal-for the ten-year-olds by group,
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A and C achieved the celling on the third and first trial
respectively while those in B followed the same curve but
at a2 slightly lower level., Again the differences were nct
statistically diiferent.

Summary for Word Recognition in Speechreading (V-N).

Table 29 presents a summary of the words acquired in speech-
reading by learning situation, by age and by total group.

A is superior with a total gein for all ages of 17.3 words;
C gained 14.1 words and B advanced 12.3 words.

Word Recognition in Speech-
reading-Verbal to Verbal

Figures 21, 22 and 23 show the learning curves for
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TABLE 29 .--Mean number of words learned in speechreading by
learning situation and by age-verbal to nonverbal

Learning Number of Day When Maximum
Situation Age Words Gaincd Score Was Attained
A 6 6
B 6 2.6 0
. ¢ 6 5.5
A 8 6.7% 3
B 8 5.T% T
c 8 5.3 0
A 10 4.6% 3
B 10 3.5 0
c 1C 3.3% 1l
Total Group
A 17.3
B 12.3
c 14,1

# gains are limited because a perfect score was attalned
before the tenth trial
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speechreading when the task was to recognize the word on the
lips and identify the word in its corresponding printed form.
The child received a live visual verbal cue and gave a visual
verbal (printed) response.

The Six-Year-0lds. Figure 21 includes the results for

the six-year-olds. Children in Learning Situation A achieved
superioritcy on the first trial and maintained a slight advan-
tage throughout the ten presentations, However, on words
gained, actually C was superior. B members, although
8lightly superior on the pretest, remained below both groups
on the tentl: trial. A achieved proficiency more quickly than
the other two groups. |

The BEight-Year-Oids. Figure 22 comprises the findings

for the eight-year-olds. As in the first speechreading task,
the outcome 1s somewh&at at variance with the other two age
levels. SubJects in Learning Situation A maintained super-
lority throughout. Althéugh B had an initial advantage, C
slowly closed the gap and the two groups completed th2 tenth
trial at the same level. However, the number of words
gained 18 not a good indicator of the learning sisuation
differences because of the ease 6f the learning task.

The Ten-Year-Olds. Figure 23 shows the results for the

ten-year-olds, All subjects in the three learning situations
achieved the maximum score on the second day.

Summary for Word Recognition in Speechreading (V-V).

The t scores indicate a differnece (p= .05) on the first and



Figure 21.--Word Recognition 1n speechreading-verbal to
verbal-for the six-year-olds by group.
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Figure 22.~--Word Recognition in speechreading-verbal to
verbal-for the eight-year-olds bLy group.
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Figure 23.~-Woré Recognition in speechreading-verbal to
verbal-for the ten-year-olds by grocup.
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fifth trial, Learning Situation A being superior to B. Table
30 gives the mathematical presentationof these differences.
The attalnment of the maximum score by the majority of the
eight and ten-year-old subjects in all learning situations 1is
a critical factor in analyzing the significance of these
figures.

Sentence Comprehension in
Speechreading-Verbal
0 Nonverba

Figure 23, 25 and 26 »ortray the findings when the

learning task required the child to recognize a sentence on
the 1lips and to identify a rejresentative picture, The child
received a visual verbal cue and made a visual nonverbal re-

sponse,
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TABLE 30 .--Mean number of words learned in speechreading by
learning situation and by age-verbal to verbal

Learning Number of Day When Maximum
Situation Age Words Gained Score Was Attained
6 6. ¢
B 6 4.3 0
] 6 7.0 0
A 8 3.2%
B 8 1.9 (o)
c 8 h.4
10 T
B 10 1.7% 2
10 2.0% 2

% gains are limited becsuse a perfect score was attained
before the tenth trial
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The Six-Year-0lds. Figgre 24 shows the results for the

s8ix-year-olds. Members of Learning Situation A coﬁsistently
were most proficient. C achieved a slight advantage over B.
The total sentences gained suggests that this was a more
difficult task than Word Recognition for all of the subjects
at six years of age.

The Eight-Year-0lds. In Figure 25 the task for the

eight-year-olds is illustrated. Those in Learning Situation
A and B essentially demonstrate the same performance through-
out the ten day trials. ¢C makes slow steady gains throughout
the first six tilals and then plateaus.

The Ten-Year-0lds. Figure 26 demonstrates that in the

ten-year-olds all three learning situations are approximately
equal, Again the ease of “he task is a critical factor.

Summary for Sentence Comprehension in Speechreading (V-N).

The Student t scores indicate a significant difference
(p= .05) on the tenth trial between Learning Situation A and C,
with A being superior. Table 31 summarizes tae findings by
Learning Situatiaon, by age and by total group. Although the
maximum score was achicved in Learning Situation A on the third
trial by both the eight and ten-year-old groups, these subjects
made the highest gains; 10.4 sentences over the ten presenta-

ticns,
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Figure 24.--Sentence Comprehension in speechreading-verbal
to nonverbal-for the six-year-olds by grocup.
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Figure 25.--Sentence Comprehen:ion in speechreading-verbal
tc nonverbal-for the eight-year-olds by group.
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Figure 26.--Sentence Comprehension in speschreading-verbal
to nonverbal-for the tea-year-olds by group.
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Sentence Comprehension in
Speechreading-verbal
€0 Verbal

The learning curves for the final speechreading task

120

are presented in Figures 27, 28 and 29. The subjects received

a live sentence in the speechread form and identified the
matched printed form. The chlld was made aware o_f the cor-
rectness or incorrectness of his response.

The Six-Year-Olds. The findings f'o;- the six-year-olds

are shown in Figure 27.‘ A was superior throughout the ten
trials. B and C essentially are the same from the eighth
trial on, although C made the greater gain throughout the ten
trials, :

The Eight-Year-Olds, Figure 28 shows the results for

the eight-year-olds. Again, those in Learning Situation A
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TABLE 31.--Mean number of sentences learned in speechreadihg
by learning situatlion and by age-verbal to nonverbal

Learning Mean Number of Day When Maximum P¢ssible
Situation Age Sentences Learned Score Was Atitained

A 6 4.4

B 6 3.0 0

(] .6 2.6

A 8 3.2% 3

B 8 3.3% 5

S 8 3.9 Y

A 10 2.8% 3

B 10 3.2% 10

c 10 1.7% 1

Total Group
A

* gains are limited because a perfect score was attained
before the tenth trial
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Figure 27.--Sentence Comprehension in speechreading-verbal
to verbal-for the six-year-olds by group.
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Figure 28.--Sentence Comprehension in speechreading-vertal
to verbal-for the eight-year-olds by group.
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Figure 29.~-Sentence Comprehension in speechreading-verbal
to verbal-for the ten-year-olds by group.
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demonstrated superiority. Members of C made the greatest

gains cver the ten trials but in a typically slow and steady

manner,
The Ten-Year-0lds. Because of the ease of the learning

task the ten-year-olds (Figure 29) attained a perfect score

in all three learning situations by the second trial.
Summary for Sentence Comprehension in Speechreading (V-V).

The Student t scores revealed a significant difference (p= .05)
between Learning Situations A and C on the first itrial with A
demonstrating the higher mean score. Table 32 summarizzs the
mathematical findings. However, the ease of the task is &
factor which must be considered when analyzing these figures.
These results indicate that A and C are similar; with an over-
all gain of 7.0 and 7.9 sentences respectively; B made 2 gain

of only 4.7 sentences.
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TABLE 32 --Mean number of sent=nces learned in speechreading
* by learning situation and by age

Learning Mean Number of Day When Maximum
Situation Age Sentences Learned Score Wes Attained
3.4
B 6 2.5 0
C 6 4.0
8 2,.8%
B 8 1.4 0
C 8 3.9
A 10 S 2
B 10 .8* 2
C 10 O P
Total Group
R
B o7
Cc 7.9

* gains are limited because a perfect score was attained
before the tenth trial
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Summary of Sentence and Paragraph Comprehension for all

Learning Situations at all Ages. Figures 30 and 31 are 2

summary of the learning attalned at all ages in the three
Learning Situations. PFigure 30 shows the growth in Sentence
Comprehension, All Learning Situationg follow a sim!lar pat-
tern up to the fifth trial, then those in B plateaued while
A and C members continued to make gains, The t scores again
indicated a significant difference (p= .05) between Learning
Situation A (word pius picture plus speechreading) and B
(word plus picture) on the tenth trial, A being superior.

- Figure 31 includes the results for Paragraph Comprehen-
sZon., Subjects in Learning Situation A made steady progress
throughout the ten trials. Those in C plateaved on the
eighth trial while B members made the greatest gain on the
first trial uith‘little learning occurring from that point on.
Significant differences (p= .0l) occurred between A and B on
the tenth trial favoring A.

Throughout the analysis of the data it was apparent
that an earliy plateauing occurred more frequently in Learning
Situation B than in the othe:*r situations. Table 33 1lists the
trial by situation on which learning plateaued., On the
average A made progress until the ninth trial, C leveled off
after presentation 6.9 and B on presentation 5.2. Learning
Situation B demonstrated this plateauing in 20 of the 24
comparisons, while A and C plateaued 8 and 12 times respec-

tively. This difference in performance has implications f{ox




S

126

Pigure 30 -=-Sentence Comprehension for all learning
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Figure 31.--Paragraph Comprehension for all learning
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TABLE 33 .--The trial on which plateauing occurred

Figure Learning Learning Learning
Number Situation A Situation B Situation C
1 (o) 9 o}
2 o 5 6
3 18 2 28
4 0 8 o
5 7 7 8
6 8 5 2a
7 0 2 9
8 o 2 6
9 o T 9
10 o 6 o
11 C 7 0
12 o 6 9
13 o 7 8
12 % 5 A
5 1l
16 3 5 0
17 0o 8 7
18 18 2a 2a
19 9 5 7
20 38 58 3
21 32 2 12
! 4 :
2 22 28 P*
Average trial
for plateauing 8 5.2 7
Number of times
of plateauing 4 20 12

a represents trial on which maximum score was achleved
P pretest

0 plateauing does not occur
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the interpretation of the resulis,

Summary of Total Reading Scores
by Learning Situation

In order to ascertain the overall growth in reading as
a result of the learning situation employed, all scores on
reading tasks were combined to form a Total Reading Score. |
These mean scores are presented by learning situation for all
ages in Figure 32. Learning Situation A was superior to B
and C; using the U test (p= .025) A was statistically differ-

ent from E.

Throughout the analysis it was evident that the eight-
year-0ld group presented a different pattern of leaming;
Figure 33 shouws the results ulen the elght-year-olds were
removed from thz analysis and presents the comparison of the
Total Reading Sc'ore for the six-ycar-o0lds end ten-year-olds.
U scores indlcate a significant difference (p= .025) between
Learning Situation A and _B: ard Learning Situation B and C,
These findings lend support ‘.0 the significance of speech-

reading in the learning process.



Figure 32 --Total reading scores by learning situation for

all ages.
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CHAPTER IV

SUMMARY AND CONCLUSIONS

The primary purpose of this stqdy was to compare three
processes for teaching deaf children to.read..It was of major
concern to determine the role of speechreading in the acqui-
sition of reading. It was hypothesized that if the speech-
read form could be established as a referent, the deaf child
would learn to read with greater comprehensipn and efficiency.
It was further theorized that simultaneous presentation of
the printed and speechread forms would aid the child in
establishing this referent, Because automated procedures
were used as the means for introducing the learning tasks,

another objective was the evaluation of this technique.

The Sample

Fifty-four deaf children, ages six, eight and ten years,
were'selected as subjects on the basis of established criteria.
The subjects were matched according to age, sex, hearing
level, intelligence, socioeconomic level, reading and speech-
reading abilities; then randomly assigned to one of three

groups. A comparison of groups based on the selective criteria
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revealed that no significant differences existed between
Group & and C or between B and C. Scores for two variables,
Draw-a-Man and Teacher Rating (speechreading) were signifi-

cantly different (p= .05) between Group A and B favoring A,

Because the five percent level of confidence was utllized,
one or two significant differences could have occurred by
chance. As these two differences did not indicate a trend,
it was assumed that the groups were essentially eguivalent.
Each group was presented with a specific task in
learning. In Situation A the subjects were given a stimulus
designed to teach reading which consisted of the read form,
the speechread form and an iliustrative picturé._ In Situa-
tion B the presentation included only the read word and a
picture. Those in Learning Situation C were given the read
word and the speechread word., A filmed teaching machine
procedure was used and the material covered was the concept

of growth,

Experimental Procedure

. Ten presentations of a programmed film specific to the
learning situation to which they had been assigned were
administered. These %“en trials were given over a two week
period once. a day, five days per week. The child viewed the

f1lm and gave hls response whenever the test frame appeared.
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He then received a battery of posttests designed to measure
changes in learning. These tesis measured learning in Word
Recognition (verbal to nonverbal-nonverbal to verbal), Sen-
tehce and Paragraph Comprehension in reading. Speechreading
also was evaluated to ascertain changes according to the
learning situation and to determine whether relationships

with gains 1n reading might appear.

The Results

Comparison by Process

Student's t scores were used to compare the learning
situations on 27 variables. The results indicated that
Learning Situation g.was significantly superior to B on Sen-
tence and Paragraph Comprehension in reading. This analysis
revealed no differences between Learning Situations B and C.
However, compariscn between A and g_revealed} significant
differences in sbeechreading and in error écores. All 4irf-
ferences favored A and seemed to indicate that the presence
of all three cues (read form, speechread form and picture)
provided for most effective learning. The difference between
A and C in speechreading ability (favoring A) supports the
hypothesis that speechreading is a noteworthy factor in learn-

ing to read.
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Correlation Analysis

A correletion matrix was established for the three

' learning situations. In all three groups there was a posi-
tive correlation between age and verbal learning. In
Learning Situation A the Wechsler subtests Object Assembly
and Picture Completion correlated with reading =and with
accuracy (as measured by the daily error score), The Draw-
a-Man scores demonstrated one significant correlztion with
speechreading in Situation A. Although this might have
occurred by chance, it is inter:sting to note that in Learn-
ing Situations B and C scores on the Draw-a-Man Test showed
& marked correlation with speechreading. This measure of
intelligence was the only score demonstrating & positive
correlation with verbal learning in all three situations.

In Learning Situation B, hearing level correlated with
Teacner Ratings (speechreading), reading and the speechreading
scores; a relat;onship which ﬁas unique to members of Group
B. This association might be explained by the fact that B |
was the procedure where only one verbal clue (read word) was
included, thus making the situation more difficult. The
verbal facility usually associated with better hza:inz levels
alded the children in leerning. The scores on the Draw-a-Man
Test revealed a-marked relationship with Word Recoghition
both in reading and speechresding.

Learning Situation C manifested similarities to A in
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- that certaln scores on intelligence correlazted wlth verbal
learning (Picture Completion, Picture Arrangement, Object
Assembiy and Digit Symbol), The total Performance IQ WISC,
as well as the Draw-a-Man results also were assoclated with
success in verbal learning. Teacher Ratings (speechreading)
were the highest indicator of success, although results for
socloeconomic level, Performance IQ WISC and Draw-a-Man also
were highly significant.

In Situation A the speechreading scores did not corre-
late significantly with reading although there was a trend
wherein speechreading was related with success in the more
complex reading tasks. In B and C the relationship between
speechreading and reading was clearly evident; most of these
correlations were significant at the one percent level of
confidence., These findings suggest that when a deaf child
learns to read by the process of read word, speechread word
and picture, there is a change in the way in which reading

and speechreading interact.

Multiple Discriminant Analysis

The results of this analysis indicated that the learn-
ing situations were different (p= .01) and listed &en
variahles, the combinations of whibh’accounted for this gdif-
fe.ence, Paragraph Comprehersion was the most discriminating

of these variables; comprehension accounted fdr four of - the ten
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variables. This analysis also revealed th.it scores on Draw-
a-Man, Plcture Completion z2nd Picture Arrangement were
discriminating factors. These measures of intellectual
functioning also appeared in the correlation analysis, fur-
ther emphasizing thelr role in verbal learning. The other
three: variables were measures of speechréading, thereby indi-
cating the importance of this factor in the learning process
differences,

Studies of group probabillty revealed that Learning
Situation A was the least homogeneous of the pfocedures,
having a trend teward Situation C. Aécordintho the
digcriminant factors 58 percent of the members of A closely
ress . ed A; 39 percent had a tendency to be like C, with
onlty zrecent resembling B, Learning Situation B was
the most¢ disiinct of the populations. Discriminant factors
indicated that T4 percent of the members of this situation
were corrcctly placed, whilc 16 percent resembled A and 10
percent, C. Learning Situation C was also "homogeneous with
72 percent of 1ts members accounted for, The maJofity of
the remaining members resembled 5.(19 percent), while only
eight percent were.like B. These findings indicate a
similarity between A and C. It can be suggested thgt
speechreading in both Learning Situation A and C, is the

factor which causes the two groups to resemble each other,



Analysis of Learning Curves

Growth curves 1llustrated the rate and the amount of
learning for all situations, for all ages, on all tasks. The
trend favored A suggesting more effiecient learning and better
internalization of the printed word. Learning Situation C
resembled A, demonstrating a tendency to make equal gains but
in a slower manner. Although there was a trend for those in
Learning Situation B to make sudden gains, an early plateau-
ing was observed, causing this group to remain inferior on
most tasks. A final anulysis (Total Reading Score) demon-
strated that Situation A was superlior although closely
followed by C; B was inferior to both groups.

Throughout the analysis it was apparent that the eight-
year-olds displayed a different pattern of learning. For
these children Learning Situation A was most effective
although in many instances those in Learning Situatlion B made
-equal gains, At this age level C remained inferior. In
order to analyze the effect of this differznce on the total
results, the eight-year-olds were removed and an analy-is of

Total Reading Scores was made for the six and ten-year-olds
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combined, U scores revealed a significant difference (p= .025)

between A and B and betwzen B and C. No difference was
found between A and C. These findings suggest that the per-
~ formance of the eight-year-o’ ds masked some of the trends

hypothesized and revealed by this study.
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Conclusions

The results of this study do net conclusively support
the hypotheslis that speechreading can serve as a referent
for the déaf child as he learns to read; but certain impor-
tant trends were apparent. The findings indicated that
when the child is presented with three stimuli (Situation A-
read word, speechread word and a picture) iearning is more s
rapid and meaningful, The effectiveness of this procedure
was apparent at all age levels but was especially advanta-
geous for the six;year-olds. Miller's (1962) discussion of
the organism as an information processing unit is relevant.
It s possible that Learning Situation A delivered the
amount of input information necessary for effective learning.
Although A was established as thé most effective
procedure at all ages, the findings iﬁdicated that in com-

.-parison with the other groups, the eight-year-olds displayed

a different learning pattern. For these children Learning

S8i¢uation B was more effective than C, but it did not equal

A. Perhaps this variation can be explalned by the type of
instruction to which the child is exposed in his school.
Learning Situation B most closely approximates the visual
approach used with most deaf children. The six-year-olds,
not yet extensively exposed to reading, had not bheen '

influenced by the school procedures, while the‘ten-year-olds,
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having use of speechreading as their ianguage input system,
were better able to relate this form to reading. The eight-
year-olds, however, less mature verbally and apparently |
sensitive to procedure, found it difficult to learn when two
verbal cués were presented (Learring Situation C).

The question must be railsec as to why the pattern of
correlations varied from one learning situation to another,
Measures of intelligence were positively correlated with
verbal learning for A and C but not evident in Learning
Situation B, Verbal leacning when 1t results from an input
consisting of two verbal cues (Learning Situation A and C-
recad word and speechread word) is related to certain intel-
lectual factors. The correlation between Picture Arrangement
and verbal learning is in agreement with findings of
Costello (1957). She explains this correlation by stating
that social awareness is involved in both skills and there-
fore 1t would be expected that one ability would be associ-
ated with the other,

The Draw-a-Man scores were significant in this study.
This measure of intellectual functioning correlated with
verbal learning in all three learning situations. In C the
Draw-a-Man correlated with Object Assembly. Because the
child learns from two vertal cues 1in Learning Situation C,
perhaps 1t is the factor of revisualization, or synthesis

of a whole from its parts, that is the factor common to these
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tasks-causing them to show significant correlation. In A the
nonverbal cue (the piéture) apparently provided sufficient
information so that ability to synthesize was not critical

to learning.

In Situation C there was a correlation between intel-
lectual factors and socloeconomic level; both of these
variables also correlated with verbal learning. As Situation
C is the only procedure where the input was entirely verbal
(read and speechread word), it is possible that the influ-
encing factor was not the higher intellectual capaclity but
the higher verbal facility frequently found in families at
the higher socioceconomic levels,

All children participating in the study enjoyed the
automated teaching procedure. Their active participation
created a favorable envirorr at for learning. Interest did
not lessen durlng the ten trials although the child repeated
the tasks each day. As all of the subjects of the situa-
tions demonstrated effective learning, the findings of this
study 1ndicéte that automated teaching is an effective
procedure for use with deaf children,

The overall results can be summarized by an analysis
of the input-output processes observed in each learning
sltuation. When the input was speechreading and the output
nonverbal (pictorial) those in Learning Situation A demon-

strated the highest degree of learning, closely followed by
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C; B was inferior. When the input was speechreading but the
output verbal, ﬂ.again'provided for greater overall gain, but
with less efficiency than C. The difference in ability to
-receive a speechreading cue and make a nonverbzal response and
ability to receive a speechreading cue and make a verbal
response was greater than any other result obtained; the
difference in Situation A was 43 percent, However, because
of the high gains at the nonverbal level a better overall
performance was observed.

In Situation B reduced performance was observed although
the conversion from nonverbal to verbal resulted in only a 21
percent loss. In C the galns are less than for A at the
nonverbal level, but because the loss was only 31 percent the
gains in verbal racility are_similar.

It 18 apparent that the amount and type of information
presented to the child affects the manner in which he proc-
esses information, It i1s critlical that the educator of the
deaf be concerned with selection of the most effective input
system for learning. He must be aware not only of the impor-
‘tance of what 1s learned, but also how it 1s learned.

Although the findings from this study do not wholly
suﬁport the basic hypothesis, by delineatling the role of
speechreading in learning to read, it i1s evident that the
process used to teach reading affects learning. Speechreading

was found to be an important factor. Further research 1is



141

suggested to clarify the specific relationship between

reading and speechreading.




APPENDIX A

Film Format

Section (1) A nonverbal story presentation of the concept
to be taught. The story was based on the con-
cept of growth,

Section (2)

Frame 1- A teaching frame-The concept to be taught is
presented in sentence form.

Frame 2- A teaching frame-The specific word to be
taught is presented. |

Frame 3- A teaching frame-The specific word to be
taught 18 reinforced by presenting an
enlarged form of the printed word.

Frame 4- A test frame-The word to be taught is pre-
sented simultaneously with three pictures,
one of which is correct.

Frame 5- A test frame-The stimulus is & picture pre-
sented simultaneously with three words, one
of which is correct.

Section (3) A review of the words, sentences and para-

graphs taught in the film.
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Film Vocabulary

Bobby is a boy.

Bobby is a 1ittle boy.

Bobby is growing.

Bobby is growing taller.

Bobby will grow up to be a man.

Mary is a girl.

Mary 1§ a blg girl.
Mary 1s growing.

Mary 1s growing taller.

Mary will grow up to be a lady.

Children grew.
Boys grow up to be men.

Girls grow up to be ladies.
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taller

girls

children

boys

ladies

145

FQEK ORIGINAL COPY - REST
AVAILABLE AT TIME FLprn




APFENDIX C

Test of Word Recognition in Reading-Nonverbal to Verbal

A - _
m' a toy ‘ _ agirl

a girls . " abo

S~ y
P ? is going - " 'is coming
is glowi;ng; is growing

w) a curl a boy

= a girl a girls

a little girl a little boy

a little curl a big girl

a mens & man

4 name & men

a big bite a big toy

a little boy a little toy

a lady a laden

a ladies a baby
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is grow is glowing
18 growing 18 going
mens men
mans man
boys toys

boy girls
curls girl
girles girls
ladles ladys
lady lanmp
"childs girl

echild children




1.

2.

3.

k.,

5.

6.

7.

APPENDIX D

Test of Sentence Comprehension in Reading

Bobby is tallex than Mary.

Mary is a girl

Children grow down.

Bobby 18 a big boy.

Boys grow up to be nmen. .

Mary is taller than Bobby.

Ladies grow taller.
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es

Yes

Yes

Yes

Yes

Yes

Yes

Yes

) )

No'

No

No

No

No

No

No

No



8.

10.

11.

12.

13.

LR

Girls grow up to be ladies.

Mary 18 a little girl.

Bobby 18 & chilldren.

Children grow.

Mary and Bobby are chlildren.

Girls grow up to be a lady.

Ladles grow up to be children.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

No

No

No

No
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APPENDIX E

Test of Paragraph Comprehension in Reading

1. Bobby is a boy.
Bobby 18 growing.
Bobby is growing .
down up man lady
2. Bobby is a l1little boy.
Mary is a big girl.
Mary 1is than Bobby.
smaller taller teller -Zittler
3. Bobby is a boy.
He is growing.
He will grow up to be a .
lady ladies man men
4, Girls grow.
Girls grow up to be ladies.
A girl grows up to be a .
man men ladies lady

150
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5. Boys grow.
Girls grow.

_grow,

men ladies children boy

6. Boys grow up to be men,
Girls grow up to be ladies,

Children grow up tc be . .

child boys and girls man and lady men and ladies

7. Mary is a girl.
Jane 1is a girl.
Jane will grow up.
Mary will grow up.

Mary and Jane will grow up to be .

children girls ladies men

8. Bobby is a boy.
Tommy is a boy.
Bobby is a 1little boy.
Tommy is a big doy.
Tommy 1is than Bobby.

man tall growing taller
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