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ABSTRACT 

Purpose 

The purpose of this study was to determine if there was 

a significant relationship between short-term visual memory, in

telligence and the manual communication skills of children who 

had been deaf from birth or before meaningful language had been 

acquired. 

Methods and Procedures 

Thirty-six deaf children from the Primary Department of 

the Arizona State School for the Deaf and the Blind were selected 

as subjects. Selection criteria for the subjects included: 

(1) intact visual perception; (2) visual acuity in the normal 

range of functioning; (3) a hearing loss of 75 dB or more in the 

better ear in the critical speech range (500-2,000 Hz); and 

(4) chronological age between 5-0 and 9-10 years. 

A battery of tests were individually administered to each 

child to determine memory abilities, intellectual abilities and 

manual communication skills . The subjects were assigned to four 

groups on the basis of two variables—intelligence and short-term 

visual memory. The median was used to partition the subjects 

into four groups: high memory-high intelligence; high memory-low 
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intelligence; low memory-high intelligence and low memory-low 

intelligence. 

A two by two Analysis of Variance was used to determine 

if there were significant differences in the manual communication 

skills of deaf children with low and high short-term visual mem

ory; to determine if there were significant differences in the 

manual communication skills of deaf children with high and low 

intelligence scores ; and to determine if there were significant 

differences in nonverbal intelligence scores of deaf children 

with high and low short-term visual memory. 

Conclusions 

The results of the statistical analysis of the data war

ranted the following conclusions: Prelingually deaf children of 

high intelligence are significantly different from deaf children 

of low intelligence in relationship to manual communication 

skills. There are no significant differences in the manual com

munication skills nor in the nonverbal intelligence between those 

deaf children with high or low short-term visual memory. The in

telligence and memory combinations were not found to be predic

tive of manual communication ability. 



CHAPTER 1 

INTRODUCTION 

Introduction to the Problem 

Short-term memory has been widely researched by behav

ioral scientists since it is highly related to cognitive as well 

as noncognitive functioning of the individual. Chalfant and 

Flathouse (1971, p. 277) listed three primary functions of short-

term memory: 

1. to relieve the memory system of the responsibility 
of attending to moment to moment changes in the 
environment, 

2. to serve as primary memory in certain tasks; i.e., 
repeating words or digits immediately after presen
tation, and 

3. to process or manipulate information for storage 
and retrieval in long-term storage. 

These findings were substantiated by Ellis (1972). Ear

lier studies by Wechsler (1949) and Norman (1969) also demon

strated that memory is an integral part of human intelligence. 

Kass (1969), Kass and Myklebust (1969) described five 

learning processes within the human in which learning problems 

might occur. Memory was included along with sensory orientation, 

reception, expression and integration. In spite of all the re

search in the area of short-term memory, very little is known 
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about its role in the learning and communication processes of 

children with auditory handicaps. Since memory is an important 

factor of human intellect, it can be hypothesized that most as

pects of communication of deaf children as well as normal chil

dren are dependent upon this factor. Since communication skills 

are related to cognitive functioning of children in school, an 

investigation of the relationship between short-term memory and 

intelligence and communication skills may have high educational 

significance. 

In spite of the profound importance of memory in cogni

tive functioning, extreme difficulties have been experienced in 

measuring memory of children with language handicaps. Most of 

the research work in the area of memory has revolved around 

studying loss of memory of adult subjects as a result of trauma 

(Chalfant and Scheffelin 1969). Conversely, there is a paucity 

of memory research dealing with deaf children who communicate 

through the use of manual communication. 

The purpose of the present investigation was, therefore, 

to investigage the relationship between short-term visual memory 

capabilities and intelligence and the manual communication skills 

of young deaf children. 

The heterogeneity among the deaf population may exist be

cause of type of hearing loss, severity of loss, age of onset, 

etiology, intelligence and psycholinguistic abilities of the deaf 

child (Restaino 1968). This investigation was, however, limited 



to the short-term visual memory and intelligence of deaf subjects 

and their impact on the manual communication skills of children 

who were born deaf or deafened before meaningful language was 

acquired (the prelingually deaf). 

Rationale for the Study 

Vision and hearing are the two major sensory channels 

through which learning takes place (Mussen, Conger, and Kagan-

1969). The inability to hear creates language and learning prob

lems resulting from the sensory deprivation of one of these major 

avenues of learning (Myklebust 1954). Because of this depriva

tion, the deaf child must rely solely upon visual processes to 

learn about his world. The deaf child with concomitant deficits 

in visual skills becomes a multi-handicapped child with deficits 

in the sense channel crucial to his perceptual and conceptual de

velopment involving memory, imagination, thinking and reasoning 

(Myklebust 1964, Cronin and Restaino 1972). 

It is well established fact that most children who enter 

schools for the deaf at age five are nonverbal and do not have 

an established linguistic system for communication. They are un

able to receive information through the auditory channel in the 

early period of their development (Sanders 1971, Kent 1971,. 

Furth 1973). The principal teaching methods in schools for the 

deaf, therefore, have to rely heavily upon visual modes of learn

ing. The role of residual hearing in learning may be considered 

minimal regardless of communication system utilized—oral. 
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manual or total. Although the hearing child acquires language 

orally-aurally, the prelingually deaf child depends exclusively 

on visuomotor learning from birth. Sanders (1971) emphasized 

that signs or gestures transmitted by hands, arms and other body 

parts have to be conveyed to the brain by means of the visual in

put channel thus becoming a visual language. 

Breckinridge and Lee (1965) reported that the speed at 

which hearing children begin to acquire vocabulary and language 

is highly correlated with the child's immediate memory skills. 

The development of memory skills (auditory and visual) has been 

found to be important in the acquisition of language and cogni

tion for the retrieval of percepts, concepts and images 

(Wood 1969). 

Sanders (1971) wrote that sensory perception constitutes 

the basis for all forms of compensatory behavior. The adjustment 

that a hearing impaired person must make due to the auditory loss 

is an instance of this behavior. For the deaf child there is an 

important difference in the organs which are used to perceive 

(organize, categorize, process) visual language and auditory 

language. The eye is heavily relied upon to perform functions 

which are ordinarily reserved for the ear (Bellugi 1972, Bellugi 

and JQima 1971, 1972). The perceptual development of the in

tact sensory capabilities, visual and kinesthetic, as well as 

residual hearing, when present, is essential for the development 

of memory skills in the prelingually deaf child. Any deficit in 
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visuo-perceptual abilities may affect the balance and equilib

rium of all psychological processes (Myklebust 1954). 

Since short-term auditory memory is a prerequisite to the 

acquisition of verbal language, it may be hypothesized that 

short-term visual memory is a prerequisite to the development of 

manual communication of deaf children. Short-term memory is es

sential to any language system—verbal, symbolic, graphic, manual, 

gestural or postural (Church 1961, Stokoe 1960, Chalfant and 

Flathouse 1971, Myklebust 1971, Furth 1973). 

A sensory deprivation requires adaptive measures in the 

learning process by the prelingually deaf child. Since manual 

communication is a language with distinct visual parameters 

(Bellugi 1972), it necessitates the acquisition of visual memory 

skills such as sorting, coding, storing, retaining and retrieving, 

rather than visual-auditory memory skills. 

Significance of the Study 

The New York Board of Education (1970, p. 33) published 

this position on memory development in deaf children: 

Developing memory in young deaf children helps to lay 
the foundation for reading, language and all future learn
ings. It is important in the development of ideas, con
cepts and relationships. Memory is involved in the 
beginning of mental imagery and in the association of men
tal pictures, colors, shapes, numbers, the spoken word and 
written symbol. The teacher is always aware of the impor
tance of memory development and takes advantage of any in
cident in which the child will have an opportunity to 
recall and remember. Memory development should be incor
porated in all of the [academic] program. 
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If manual communication skills are affected by short-term 

visual memory, a series of questions could be raised relating to 

curricular emphasis for the education of deaf children. A high 

relationship between these two variables may suggest that educa

tional programs for deaf children should emphasize those activi

ties which will facilitate the development of short-term visual 

memory for efficient learning, automatic responses, and to aug

ment sense training. 

Another educationally relevant fact is that short-term 

visual memory items are included in most tests of intellect. 

Poor short-term memory could depress the performance on such 

items. Without adequate training in memory skills, deaf subjects 

are likely to be penalized in the assessment of their intellec

tual abilities. In order to make valid inferences from test 

data, one has to insure that deaf children are as capable of 

using their memory skills as are their normal counterparts. If 

such a deficit in memory exists in deaf children, it is highly 

desirable that appropriate training methods be used to facilitate 

the growth of such skills. Such an approach would call for rele

vant remedial and instructional approaches. 

Manual communication, as one of the principal means of 

teaching the deaf as well as a linguistic system for communica

tion, relies heavily upon visual processes. Manual communication 

skills are, thus, vital for the survival of those youngsters in 

communication programs. Educators of the deaf are concerned with 



the study of those variables which may be significantly related 

to such skills. The present study, therefore, is a natural out

growth of such a pedagogical need. 

Hypotheses to Be Tested 

Within the context of the following design, demonstrated 

in Figure 1, the relationship between short-term visual memory 

and intelligence and communication skills was explored. The fol

lowing hypotheses stated in the null form were tested: 

1. There will be no significant difference in the manual 

communication skills of deaf children with high or low 

short-term visual memory. (H0: + \i2 + U3 + y4) 

2. There will be no significant difference in the manual 

communication skills of the deaf children with high and 

low IQ scores on a nonverbal test of intelligence. 

(H0; yi + V13 - v-2 + ̂ 4) 

3. There will be no significant difference in the nonverbal 

intelligence of deaf children with high or low short-term 

visual memory (HQ: - y2 = VI3 - V 4) 

Definition of Terms Used in the Study 

Psychoeducational Definition of the Deaf ; The term, 

deaf, as used in this paper refers to the child whose hearing 

loss occurred at birth (prelingual) or before the acquisition of 

meaningful language and whose degree of loss is more than 75 

decibels in the critical speech range (500 to 2,000 hz) in the 

better ear. 
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Figure 1. Statistical Design of the Study 

Manual Communication Skills: For the purposes of this 

study manual communication skills, including sign language and 

fingerspelling, are defined as the obtained score on a manual 

communication test specifically designed for this investigation. 

Sign Language; The language of signs is a nonverbal 

method of communication. Words and ideas are graphically ex

pressed through various established gestures, conventional 

positions, and movements of the body, particularly of the 

arms and hands, and facial expressions (Long 1949). 

Fingerspelling; A hand alphabet based entirely on 

written English in which each letter of the English alphabet 

is represented visually by a different hand configuration and 

each English word is simply written in the air (Stokoe, 

Casterline, and Croneberg 1967, Bellugi 1972). 
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Total Communication : Total communication is commonly 

referred to as a visual symbol system. This symbol may take the 

form of speech reading, language of signs, print, fingerspelling 

or a combination of them all (National Advisory Committee on Edu

cation of the Deaf 1973). 

Visual Memory ; Visual memory is operationally defined 

for the purposes of the present study as performance of subjects 

on the short-term memory tests which measure the subject's abil

ity to recall from memory past visual experiences or previously 

observed movement patterns (Harrow 1972). 



CHAPTER 2 

REVIEW OF RELATED LITERATURE 

Introduction 

Many difficulties in educating a deaf child are the di

rect result of the heterogeneity of the population and the under

lying deficits seen in the individual sensorily deprived child 

(McCarthy 1973). 

For over a century educators of the deaf have been trying 

to improve the quality and quantity of learning for these chil

dren. More recently these special educators have had to turn to 

the studies of learning and the cognitive processes of hearing 

children as described by Kagan and Kogan (1970) and many other 

developmental and educational psychologists. Eminent educators 

in the field of learning disabilities such as Chalfant and 

Scheffelin (1969) and others have dealt with in-depth studies of 

visual and auditory processing from which many assumptions of 

sensory learning differences have been postulated. 

Only in this last decade have researchers in the area of 

the deaf such as Restaino (1968) and Cronin and Restaino (1972) 

produced a small but meaningful amount of literature pertinent to 

this study. 

10 
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The framework of the following review of literature is 

divided among the following parameters: educational problems of 

deafness; implications of early deafness to learning; concomitant 

problems in deafness; the information process and memory studies 

with deaf subjects. 

Educational Problems of Deafness 

The literature on the problems of deafness has been well 

reviewed by Levine (1960), Juurmaa (1963), Myklebust (1964), and 

Furth (1973). These authors stressed that medical and education

al classifications and definitions of hearing loss and the term 

deaf differ only in that each relates to a specific criterion 

reference. In education, prime considerations are focused upon: 

(1) the degree of deafness, (2) the time of onset, (3) the extent 

to which the hearing loss has affected language development, and 

(4) the physical origin of impairment or site of lesion. Thus, 

the implications of auditory impairment vary from person to per

son and from one circumstance to another. 

1. The degree of deafness. To obtain a high degree of ac

curacy in the measurement of hearing a person has profes

sional use of audiometric apparatus. To measure the 

intensity of sound, the decibel (dB) is used as the unit 

of measurement. The normal scale in use is as follows: 

mild impairment - 0 - 30 dB 
considerable impairment - 30 - 60 dB 
serious impairment - 60 - 90 dB 
deafness - 90 dB or over 



12 

The dB values have a relative significance. The 

major factor underlying the definition has been the bear

ing upon the psychoeducational behavior of the person 

with the hearing loss (Vernon 1970). 

2. The time of onset and 

3. The extent of the loss on language. For educational pur

poses also the time of onset of the sensory deprivation 

is referred to as congenital or adventitious. The con-

genitally deaf are those who were born deaf. The adven

titiously deaf are those who were born with normal 

hearing but in whom the sense of hearing became nonfunc

tional later through illness or accident. Myklebust 

(1964) educationally defined a deaf child as one whose 

hearing loss precludes normal acquisition of language. 

This is particularly important from an educational point 

of view because if an individual has already acquired a 

speech before the loss of hearing, the whole communica

tion and educational process is different from that used 

with persons who have never known speech and language. 

4. The physical origin of impairment or site of lesion. 

This reference is based on whether the deafness is of end 

organ deficiencies or from a dysfunction or maldevelopment 

of the auditory pathways in the central nervous system. 

These types of deafness are labeled sensory-neural, con

ductive and central deafness. The site of lesion and 

etiology are important educationally because, as in the 
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case of conductive losses, the loss may be corrected to 

some degree by surgery. On the other hand, a progressive 

or irremediable loss such as with sensori-neural deafness 

in many instances alerts the educator to the critical im

portance of the individual child's training and function

ing in reference to time. 

There has been a shift in incidence, time of onset and 

etiology in the population of prelingually deaf children in 

schools for the deaf. Calvert (1970) pointed out that years ago 

most children were adventitiously deafened. New numbers of congen 

itally deaf children are replacing them. Sixty-six percent of the 

population in schools for the deaf in 1971-72 were congenitally 

deaf (Office of Demographic Studies 1973). 

Time of onset of deafness is still a major factor in 

language growth and development. Vernon (1970) emphasized that 

early onset of hearing loss creates a more severe handicap with 

a multiplicity of psychological, physiological, social and edu

cational problems. For example, if maternal rubella should be 

contracted by the expectant mother, the insult to the fetus may 

produce brain damage and resulting learning problems. At the 

present time a sizeable segment of the population of children 

enrolled in schools for the deaf is the result of the rubella 

epidemic of 1963-1965. Most of these children are multihandi-

capped. For these children learning language may be expected 

to be more difficult because of the concomitant neurological 
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impairment (Kent 1971). Children who have suffered loss of hear

ing and neurological impairment because of traumatic birth condi

tions also are included in the roster of congenitally, and thus 

prelingually, deaf children. For these children also, the task 

of learning language can be expected to be a difficult process 

(Calvert 1970, de Leuw 1970, Kent 1971). 

Implications of Early Deafness to Learning 

Myklebust (1971) stated that a child who receives audi

tory stimuli in an inadequate fashion will be reciprocally im

peded in verbal language expression. Without normal language 

reception there cannot be normal language expression. Deaf 

children of deaf parents learn language in a natural but still 

inadequate fashion as compared to deaf children with central 

nervous system deficits. Deafness, due to heredity, presupposes 

an intact central nervous system; it is assumed that such deaf 

ness is genetically transmitted. The only limitations of learn

ing are imposed by the hearing loss itself (Kent 1971). Hearing 

children of deaf parents as well as the deaf children of deaf 

parents often learn their first language in a visual way (Moores, 

Weiss, and Goodwin 1973). 

Rush (1966, p. 337) predicted: 

One might make a priori assumption th children se
verely deaf from birth or an early age would have had no 
useful acoustic language experience; and that therefore 
their use of language in communication or thought would 
depend on mediation by modes other than sounds . But in 
addition an empirical determination of the sensory code 
forms used in memorizing ought to be possible . 



Concomitant Problems in Deafness 

There is a paucity of information in the literature con

cerning the deaf child with additional learning problems. Furth 

(1964) suggested that the deaf child is only intellectually 

handicapped because of inadequate language facility and memory 

abilities. The language and memory inadequacy was considered 

only a learning handicap due to limited sensory information. 

Furth made no mention of this being a concomitant learning 

problem. 

Kass and Myklebust (1969, p. 378) in the Northwestern 

definition of a learning disabled child, described the learning 

disabled child as follows: "Learning disability refers to one 

or more significant deficits in essential learning processes re

quiring special education techniques for remediation." The de

viations may be manifested in various combinations of impairment 

in perception, conceptualization, language, memory, attention, 

impulse or motor function. The Northwestern definition, as re

ported by Kass and Myklebust (1969, p. 379), stipulated the fol

lowing points: "The learning disability referred to is not 

primarily the result of sensory, motor, intellectual, or emo

tional handicap, or lack of opportunity to learn." The word 

primarily is often overlooked. A deaf child with an impairment 

in memory could have a secondary handicap or a dysfunction in an 

important process of learning. 
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Cronin and Restaino (1972) discussed the increasing num

ber of children who do not fill the "typically deaf child" de

scriptors. They felt that these children more often reflected 

the problems common to the "brain injured" or "learning disorder 

child." Moreover, these children do not respond to the instruc

tional approaches that are successful with the "typical deaf 

child." It was their opinion that new options in learning must 

be provided to increase the possibility of academic success with 

these children. 

Leading educational journals for the deaf have contained 

only a few articles concerning the deaf child with a concomitant 

learning problem (American Annals for the Deaf and The Volta 

Review). Most of the literature reviewed was concerned with only 

the product of the deaf child's learning but not the processes 

nor the deficits in the processes of learning mentioned above. 

The Information Process 

The ability to store and retrieve previously experienced 

sensations and perceptions when the stimulus that originally 

evoked them is no longer present is called memory, imagery, re

call or sometimes the "minds eye" (Lerner 1971). 

The efficiency of the human information processing system 

depends upon the intactness and appropriate integration of sensa

tion, perception and memory (Norman 1969). In recent years, 

attention also has been found to be a function of the information 
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process. Mussen, Conger, and Kagan (1969) have stressed that 

learning is not always inevitable even with intact perception. 

It was felt by these authors that the stimulus was of little 

value unless the subject was induced to notice or attend to it. 

Norman (1969) indicated that attention requires interpretation of 

incoming sensory messages through the action of memory. The 

three areas of attention, sensation and memory then combine into 

a picture of information processing. Kagan (1965) and Gibson 

(1969) also considered the role of attention crucial to the suc

cessful processing of information at all perceptual and cognitive 

levels. 

Bangs (1968) agreed with the premise that perception is a 

process of attaching structure to sensation. She added to this, 

however, that in order for a stimulus to be perceived as it was 

received there must be sensory excitation, an intact sensory end 

organ and an adequately functioning neural system. Chalfant and 

Foster (1974) explained further that though the importance of in

tact sense organs in learning is obvious, what is less obvious 

is that there are deaf children in whom the central visual pro

cessing system (visual perception) is impaired though there are 

no major visual acuity problems. 

The success with v; '.oh a child acquires language is in

fluenced by his perception, conceptualization, imagery and mem

ory. On this basis the way a deaf child processes or integrates 

information or how well he utilizes his visual perception is the 
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major factor of successful learning (Kass 1969, Wood 1969). For 

efficient learning, an individual's perceptual memory in many 

areas of performance must become an automatic habitual response 

to a stimulus (Lerner 1971). 

Memory Studies with Deaf Subjects 

Coding Strategies of the Deaf 

Paivio (1971) defined coding as an important process of 

learning which is regarded as a series of transformations and 

elaborations of incoming stimulus information within the individ

ual. Various authors refer to the process of coding as mediation 

or information processing (Ellis 1972). 

Hearing children use coding strategies that are primarily 

auditory and visual. Travers (1967) found that when visual in

formation can be coded verbally the information related to the 

concept can be more readily retained. Johnson (1948) and Blair 

(1957) indicated that the deaf, however, are visually and tactu

ally oriented. Cohen and Granstrom (1970) and Furth (1973) also 

found nonverbal organization and memory with the deaf. Verbal 

mediation is definitely not a natural mode of thought operation 

among the deaf according to Cohen. Studies by Conrad (1963), 

Blanton and Nunnally (1967), and Blanton and Odom (1968) pointed 

out that the deaf use coding strategies that are primarily 

visual. Rush (1966), however, suggested that there is no conclu

sive evidence regarding the mode or modes of recall employed by 
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the deaf. Allen (1969) could only list attention, concentration, 

visuo-motor integration and speed as factors affecting coding 

performance of the deaf. 

Flathouse (1972) also explored coding strategies utilized 

by the deaf in the recall of the printed word for short-term mem

ory tasks. Using four different methods of communication: 

(1) sign, (2) say and sign, (3) phonetic, and (4) control, (no 

set response), he found that the sign group exhibited superiority 

over the other groups in the ability to recall more words and to 

recall them in closer order of presentation. This provided sup

port for the concept that the deaf use a gestural coding system. 

Flathouse's finding supported the hypothesis that the subjects 

would recall material better when using a memory coding strategy 

similar to their preferred mode of communication. 

Visual memory of deaf and hearing children was found to 

be provocatively different by Blair. The direction of the dif

ference he felt depended upon the type of memory task involved. 

One of Blair's (1957, p. 263) conclusions was that the methods 

used to educate the deaf child must account for varying types of 

information that are "visually apprehended in the presence of a 

severe auditory deficiency." 

Most of the literature reviewed above was concerned with 

the visual memory of the deaf as compared to their hearing coun

terparts. The few studies found in the literature were accom

plished through the use of reading tasks, writing tasks and 
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performance tasks on memory items. None were accomplished with 

the deaf using manual communication tasks as the only expressive 

medium for recalling past visual experiences. 

Memory for Movement 

Harrow (1972) reported that visual memory is useful for 

recalling and performing previously observed movement patterns. 

This is a crucial aspect in the visual language of sign. 

In 1970 de Leuw, in writing about deaf children with 

learning problems in Holland, felt that a very important concern 

was the inability to deal with memory for movements. There was 

evidence that the deaf could not structure serial data as re

quired for movements in lip-reading speech and in writing. With 

prelingually deaf children who have no speech de Leuw indicated 

the necessity of seeking another receptive system, i.e., a 

visual-manual system utilizing signs and fingerspelling. de Leuw 

felt that there is a difference between the movement of speech 

and sign because with manual communication the child can see the 

movements of his hands with a continuous feedback between vision 

and the finger movements. Manual communication can also be 

static. Speech is nonstatic and most of the speech sounds pro

duced are nonvisible. She suggested that these children need: 

1. memory for movements and rhythm 

2. training in body awareness and body schema 

3. training the memory for words and sentences 

4. a multisensory approach to learning. 
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Faulty visuo-motor development is thought to differen

tiate children with learning disability from those without such 

a disability (Kephart 1961, Getman 1965, Barsch 1967). Bannatyne 

(1967) found that researchers were in a quandary as to whether 

the deficits found were essentially visual, motor or a combina

tion of both. Auxter (1971) in a study of learning disabled 

deaf children added that visual imput and motor output may be 

impaired in deaf children with learning disabilities due to lim

ited motor experiences and balancing deficits. This limitation 

of visuo-motor experiences had a direct relationship to poor re

call abilities. 

Specific Memory Span Tests 

According to Flathouse (1972), prior to 1965 research on 

short-term memory with the deaf was concerned with how much the 

deaf could remember (products) as opposed to how well they could 

remember (processes). In 1953, for example, Brill and Orman ex

perimented with deaf children with regard to memory for sentences. 

It was concluded that deaf children's lack of memory for sen

tences was due to a basic language handicap. 

Blair (1957) hypothesized that visual memory of children 

with profound hearing loss from early life would differ from that 

of children with normal hearing. It was felt that a severe 

deprivation in one sensory avenue such as hearing might affect 

another sensory avenue such as vision. Blair pointed out that 

the visual problems did not concern acuity but rather the mental 
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activity which is stimulated by the act of seeing or perceiving. 

It was suggested that the deaf child's poor performance on 

visual memory span tests and retardation in reading may have a 

common base in the way various types of information are compre

hended visually in the presence of severe auditory deficiency. 

Conrad and Rush in 1965 and Rush in 1966 did studies of 

the modes of recall employed by deaf students which were not con

clusive, for the deaf were not able to sustain memory traces for 

meaningless words. Only a special learning problem of the deaf 

was indicated. Espeseth (1969) hypothesized that increased abil

ity to retain longer sequences of visual symbols could have a 

positive effect on accelerating deaf communication skills. 

McKinney (1973) in a study at Gallaudet College noted a 

deficiency in the area of visual-sequential memory span and in

dicated that this might have implications for both language 

learning and reading achievement. 

Miscellaneous Memory Tests 

Reading competency of deaf children was assessed by 

Restaino in 1968. It was found that children at the lower ex

treme of a continuum of poor readers failed at the most rudimen

tary tasks of reading—symbol discrimination and storage. These 

visual-memory factors indicated variation in the e: Iciency of 

storage for visual input. Jablons (1970) studied learning dis

ability in deaf children in New York. The bulk of multi-

handicapped or learning disabled deaf children in the state of 
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New York were found to have disabilities in visual perception, 

motor development or memory. 

Deaf children were compared to hearing children in terms 

of using voice to label short-term memory tasks by Chovan and 

McGettigan (1971). It was found that six year old deaf and hear

ing children were equal in performance. Nine year old hearing 

children performed better, however, than their deaf peers in 

terms of recall with and without vocal labels. Another finding 

indicated that when deaf children used verbal cues from vocal 

labeling, it interfered in the performance of visual motor tasks. 

Vocal labels tended to divert attention from the examination of 

relevant characteristics of the task. 

None of the studies researched have dealt with the rela

tionship of short-term visual memory and manual communication 

skills among profoundly deaf children. From the research pro

vided by Blair (1957), de Leuw (1970), Flathouse (1972), Furth 

(1973), and others, it would appear that short-term visual memory 

of the deaf is an important factor in learning and the cognitive 

processes. There is a need for research exploring the relation

ship between short-term visual memory and the manual communica

tion skills of deaf children. 

Summary of the Literature 

Due to the paucity of literature on the psychoeducational 

aspects of deafness and supplementary research the conclusions 



must be considered as rudimentary and at best incomplete. The 

complexity of deafness in itself lends variability and unrelia

bility unto the current and past research methods utilized for 

these studies. 

The most salient points produced by the literature 

follow: 

1. The educational problems of deafness pivot around the 

psychoeducational base of language and communication 

skills. 

2. The implications of early deafness to learning is the 

lack of useful acoustic language experience in forming 

learning sets. 

3. Concomitant problems of deafness amplify the presenting 

problem of sensory impairment. 

4. The processing of information is influenced in part by 

the integration of sensation, perception and memory. 

5. Memory coding strategies used by the deaf are primarily 

visual and nonverbal. 

6. Memory studies with deaf subjects indicate a need to 

capitalize on the aspects of visual memory in which the 

deaf child is capable yet at the same time look for ways 

to remediate the deficits in the process. 



CHAPTER 3 

METHODOLOGY 

This chapter includes the subjects, screening procedure, 

instruments, rationale and description of tests used, data col

lecting and processing, statistical analysis, and design. 

Subjects 

An initial subject pool of 43 subjects was selected from 

the Primary Department of the Arizona State School for the Deaf 

and the Blind. The results were computed on the scores of 36 

students who remained the nucleus of the study. Seven students 

were excluded from the study due to illness, relocation or lack 

of cooperation. The 36 subjects in the study were comprised of 

16 females and 2 0 males. The students were included in the study 

if they met the following screening criteria: 

1. Hearing loss of 75 decibels or more in the better ear in 

the critical speech range (500-2,000 Hz). 

2. Onset of hearing loss before age five. 

3. Visual acuity in the normal range of functioning. 

4. Intact visual perception. 

5. Chronological age between 5-0 and 9-9 years. 

25 
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Screening Procedure 

Screening procedures used to identify eligible subjects 

were carried out in four steps to meet the above criteria de

scribed below. 

Step One 

A list of children eligible for the study was drawn from 

pupil personnel records supplied by the supervising teacher of 

the primary department at the Arizona State School for the Deaf 

and the Blind. The list was broken down by classrooms to which 

the children were assigned to facilitate testing procedures (see 

Figure 2). 

Step Two 

A requisition was made to the chief school nurse (RN) for 

a list of names of the children in the primary department whose 

visual acuity had been tested and found to be in the normal range 

of functioning. 

Step Three 

The resident certified audiologist supplied the names of 

the children in the primary department whose hearing had been 

tested and who had a loss of 75 decibels or more in the better 

ear in the critical speech range (500 to 2,000 Hz). The second 

criterion for inclusion on the list was that each child, recorded 

as having a 75 decibel loss or greater, be prelingually deaf; 
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Classroom A 

No. of students 

Age range 

Age in years, 
Pupil Name Birthdate months and days 

1. 
2. 

36. 

Figure 2. Breakdown of Subjects by Classroom 

that is, the time of onset was at birth or before the acquisition 

of meaningful language. 

Step Four 

The above lists were used for excluding the children who 

did not meet the criteria set up under sample selection. The 

final list of specific children to be used as the subjects was 

drawn up after they had met all of the above criteria. 

Instruments 

The design of the study involved an analysis of o rela

tionship of memory, intelligence and manual communicatior. skills 

of young deaf subjects (see Figure 1, page 8). 
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The instruments for this study can be grouped as follows: 

1. The independent variables were the intelligence measures 

and the visual memory measures. These tests included the 

Memory Scales of the McCarthy Scale of Children's Abili

ties and the Visual Sequential Memory portion of the 

Illinois Test of Psycholinguistic Abilities, Revised Edi

tion, which will subsequently be referred to as the ITPA. 

The tests used to measure the intelligence level of 

the subjects were the Goodenough-Harris Draw-a-Person 

Test, the Draw-a-Child Subtest of the McCarthy Scales and 

the Coloured Progressive Matrices which will be subse

quently referred to as the Raven's. 

2. The dependent variable was the Arizona Test of Manual 

Communication Skill, an informal instrument developed by 

this investigator. 

3. Tests to represent visual perception were used only to 

confirm the presence of comparatively normal visual per

ceptual abilities on a performance scale. The Bender 

Visual Motor Gestalt Test and the Draw-a-Design Subtest 

of the McCarthy Scale were these tests. The scope of 

this paper does not permit the inclusion of an analysis 

of perceptual data to the overall design. 

Rationale and Description of Tests Used 

Juurmaa (1963) found certain traits that have been 

claimed to show compensatory development for the sensory 
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deprivation of hearing. In testing the deaf the traits most com

monly studied were visual (spatial) ability, perception and 

visual memory. For the ; urposes of this study the following 

tests were used mainly to measure visual memory, mental growth 

and manual communication skills, and to represent perception. 

Tests of Perception 

Mussen, Conger, and Kagan (1969) believed that as the 

child grows in size and strength and gains in motor skills and 

abilities the child's perceptions of the environment are also 

modified. The individual selection, organization and initial 

interpretation or categorization of sensory impressions (percep

tion) changes as a function of learning, labeling and experience. 

As a result of these changes, psychologists are able to measure 

the child's performance in terms of perceptual development. 

Kephart (1961) was one of the first to posit a cause-and-

effect relationship between perceptual-motor abilities and aca

demic achievement. Citing several empirical investigations as 

well as clinical evidence, he asserted that perceptual motor 

skills such as drawing and copying do have a bearing upon academ

ic achievement (Hallahan and Cruickshank 1973). 

In 1969 the concerns of Chalfant and Scheffelin were that 

perception of words, digits and geometric forms represent differ

ent perceptual tasks making different demands on processing 

mechanisms of visual stimuli. They felt that reading and subse

quent learning is dependent upon well practiced short-term 
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memory, long-term storage and retrieval responses to visual 

stimulation. 

Keogh (1963) in a well designed study in which the 

Bender-Gestalt test was administered found sizeable correlations 

between perceptual-motor performance and later school achieve

ment. McCarthy (1972) also felt that the copying of designs 

could be used to assess the presence of perceptual abilities that 

may hinder a child's ability to learn. 

Cronin and Restaino (1972) in the documentation of a 

study using deaf children in New York pointed out that perceptual 

discrimination is the first step to processing environmental in

formation. In order to remember elements that are discriminated, 

it was felt the stimuli are first entered into the child's short-

term memory for processing into a long-term memory retrieval 

system. 

The Bender Visual Motor Gestalt Test. These are tests of 

visuo-motor ability providing information about the visual per

ception of meaningless symbols without fine detail (Bender 1938). 

Vuckovich (1970) wrote that visuo-motor facility has long been an 

indicator of neurological integrity in children and that the 

Bender-Gestalt Test has been widely used in determining this 

function. For young children the ability to draw a circle, 

cross, square, triangle and diamond is often indicative of intact 

neurological functioning. 
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The Bender-Gestalt Test has been used successfully with 

the deaf as reported by Restaino (1958). Restaino's results 

found the Bender-Gestalt to be a good indicator of good readers. 

Levine (I960) stated that the Bender-Gestalt Test as used as a 

test of visual perceptual performance can be a valid test for 

recognizing deviant performance possibly due to brain damage and 

that it is especially good with deaf individuals who cannot ade

quately communicate verbally, graphically or through observable 

behavior. 

The Bender-Gestalt Test, individually administered, con

sist s  o f  n i n e  g e o m e t r i c  f i g u r e s ,  e a c h  p r i n t e d  o n  a  s e p a r a t e  5 x 4  

card. One card or pattern is presented at a time and the child 

is asked to make (copy) one just like the design on the card. 

The final product is said to be a visual-motor response to the 

stimulus pattern (Buktenica 1968). 

The Draw-A Design Subtest of the McCarthy Scale. This 

was used as a second test of perceptual ability. In the first 

three items the child copies a circle, a vertical line and a 

horizontal line, after each is drawn by the examiner. The next 

six items are not imitative items as the first three are. In the 

drawing booklet provided, the upper half of each page is used for 

the model and the child does his drawing in the lower half of the 

same page. Actual samples from children's drawings are included 

in the scoring system. 
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There is no documented evidence of this test being used 

by deaf students. However, since it is very similar in task de

mands to the Bender-Gestalt Test and the Beery-Buktenica Visual-

Motor Integration Test (Beery 1967) and from evidence presented 

in Hallahan and Cruickshank (1973) this investigator felt its 

application to young deaf children would be meaningful and 

pertinent. 

Tests to Be Used as 
a Dependent Measure 

Chalfant and Scheffelin (1969) believed that the evalua

tion of a child's performance in the reception and processing of 

stimuli in single modalities should precede any attempt at mea

suring integrative functioning. 

The Arizona Manual Communication Test. This test, devel

oped by this investigator, is intended to measure information 

that the child has presumably had the opportunity to acquire and 

express. The ideas for the subject matter were supplied by the 

primary department's supervising teacher and the curriculum guide 

at the Arizona School for the Deaf and the Blind. The final form 

was reviewed by an experienced researcher and psychometrist. It 

was judged to be sound in construction and had face validity. 

The test consists of four sets of four-inch square, col

ored, sequence picture cards ranging from a set of two with an 

increment of one card per set. The subject matter of each suc

cessive set becomes more complex (see Appendix D). A 
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demonstration item precedes the actual test. The subject is 

given one set of pictures at a time and is directed to tell a 

sequence story through the use of manual communication. The re

sponses are purported to assess the child's spontaneous manual 

communication skill. Each set of cards is scored within the 

following parameters—characters included; action taking place; 

location of action; color descriptives and miscellaneous objects 

seen in the picture. The responses are timed. 

The rationale behind this test lies in the fact that 

manual communication is a deaf child's natural language (Bellugi 

1972) and should be a better indicator of the type of responses 

than the stimuli found in the verbal portion of a test for hear

ing children. The signed response to a visual stimulus, given 

expressively in sign, should be a better indicator of the deaf 

child's own visually acquired receptive language than any other 

linguistic system, according to Bellugi. 

Tests for the Independent 
Variables 

Short-term memory is required in tasks in which the 
subject is expected to hold information in his mind for a 
relatively short period of time before retrieval. Tasks 
such as repeating digits, repeating a string of words, 
following a short series of instructions and remembering 
and reproducing designs are examples of tasks requiring,, 
short-term memory (Lerner 1971, p. 130). 

Juurmaa has commented how "amazingly few" tests of memory 

have been devised for the deaf. He (1963, pp. 26, 28) added that 
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. . . insofar as such exist they are mostly included 
in more extensive batteries of general intelligence 
tests .... Considering the bearing of memory upon 
the learning process and its significance for the devel
opment of methods of instruction it is surprising the 
number of studies concerned with memory is so small. 

The McCarthy Scale of Children's Abilities. The MSCA was 

designed to determine general intellectual level as well as 

strengths and weaknesses in important abilities in cognitive and 

motor behavior (McCarthy 1972). The MSCA scales include 18 sep

arate tests which assess the child's abilities along six differ

ent scales: Verbal, Perceptual Performance, Quantitative, 

General Cognitive, Memory, and Motor. Only those tests included 

in the Memory Scale were used for this research though McCarthy 

felt each area is integrative. Each of the four tests in the 

Memory Scale assesses the child's short-term memory. 

Subtest #3 - Pictorial Memory 
Subtest #6 - Tapping Sequence 
Subtest #7 - Verbal Memory—Parts I and II become manual 

communication memory as used in this study 
Subtest #14 - Numerical Memory 

The assessment of memory in two modalities requiring 

signed (in place of verbal) and other nonverbal responses and 

using a variety of stimuli; i.e., pictures, movement patterns, 

words and numbers (signed or fingerspelled) afford extensive 

evaluation of the child on this important ability. McCarthy felt 

that the scores on memory tasks are partially a function of the 

child's ability to deal with the specific content to be 

memorized. 
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Subtest 3—Pictorial Memory. The child is shown a card 

which has six colored pictures of familiar objects. While the 

examiner signs the names of the objects, the child is reminded to 

remember what he sees. After the stimulus pictures are removed, 

the child is required to recall, through the use of signs, the 

names of the objects pictured on the card. This test is pre

sented both visually and with manual communication. It is a test 

of immediate visual memory for material and is related to the de

velopment of vocabulary. 

Subtest 6—Tapping Sequence. This test was inspired by 

the Knox Cube Test which has been used extensively with the deaf 

(Blair 1957, Myklebust 1964) and in many other nonverbal scales. 

The child imitates eight sequences of notes tapped by the exami

ner on a four-key xylophone. The test increases steeply in dif

ficulty to complex items. This test assesses immediate memory 

for nonverbal material as well as assessing the child's attention 

and perceptual motor coordination. 

Subtest 7—Verbal Memory (Manual Communication Memory). 

Part I of this test is a graded series of words and sentences to 

be repeated by the child through the use of manual communication. 

The entire series tests the child's ability to repeat words and 

sentences he sees. For Part II the examiner tells a story to the 

child using manual communication. The child then is requested to 

re-tell the story. He is not expected to repeat it verbatim al

though the essential elements or ideas must be presented through 

the use of manual communication. 



Subtest 14—Numerical Memory. In Part I the child re

peats six sequences of digits in the order in which they are pre

sented (in sign) to measure immediate memory. Tests of this kind 

have been included in many measures of intelligence and in 

studies used with deaf children (Blair 1957, Myklebust 1964, 

Restaino 1968). In Part II the child repeats five sequences of 

digits in the reverse of the order given. The reverse or back

ward span also has appeared in many psychometric scales. Both 

parts require some quantitative ability, close attention to the 

task, and the ability to reproduce material received visually. 

The Illinois Test of Psycholinguistic Abilities (ITPA), 

Revised Edition. The Visual-Motor Sequential Subtest is reported 

to assess the ability to correctly reproduce a sequence of con

figurations or symbols which the child is allowed to observe for 

five seconds (Kirk, McCarthy, and Kirk 1968). He then is re

quired to duplicate the sequence. Short-term visual memory plays 

an important part in this task which would be dependent on the 

child's ability to retain a visual image or an image which he was 

able to transfer into another modality (Buktenica 1968). 

Moores (1967) described the results of this subtest as 

used with the deaf. The mean score arrived at for the deaf as 

compared to the hearing strengthened the conclusion that the deaf 

child functions at normal levels on the abilities tapped by the 

ITPA visual-motor subtests. Chovan and McGettigan (1971) found 

essentially the same results in a study comparing six-year old 
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deaf and hearing children. Moores, Weiss, and Goodwin (1973, 

p. 106) in another study assessed the ITPA performance of chil

dren in seven widely different types of classes for the deaf in 

private, public and residential schools: 

The ITPA continues to be a useful tool for the pur
pose of assessment of deaf children involving visual-
motor abilities. The fact that is continues to 
correlate with a number of other measures, especially 
receptive communication scores and teacher ratings of 
progress, indicates that it is tapping skills signifi
cant to the educational progress. 

The Visual Sequential Memory subtest of the ITPA employs 

meaningless symbols or designs located on plastic chips approxi

mately three-quarters of an inch square. Each trial requires the 

use of a certain number and type of geometric designs (chips) and 

a 2" x 10" tray on which to arrange the chips for a given se

quence. The child is allowed to inspect the chips for a five-

second exposure before trying to reproduce the design sequentially 

from memory. If needed, a second trial is allowed for each se

quence. Practice trials and demonstration items are used with 

each child. 

Intelligence Tests 

The intelligence level of the subjects was determined by 

the administration of three nonverbal tests of intelligence found 

to be valid for use with deaf children. ("To approach the valid

ity of a full IQ test with a deaf child it is necessary to give 

at least two performance scales, Vernon 1968, p. 418.") The 

tests administered were the Goodenough-Harris Draw-A-Person 
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Test (Harris 1963), the Raven's Coloured Progressive Matrices 

(Raven 1949), and the McCarthy Draw-A-Child Subtest #13 

(McCarthy 1972). 

The Goodenough-Harris Drawing Test. Several studies have 

utilized Goodenough's Draw-A-Man technique for determining the 

intellectual level of the deaf. Glawatsky (1953) found that deaf 

children while distinctly inferior on verbal tests, were not as 

deficient on performance measures including the Draw-A-Man. The 

Clarke School for the Deaf Report mentioned that the Draw-A-Man 

proved better than the Leiter or the WISC (Harris 1963). 

Koppitz (1970) reported that human figure drawings by children 

also predicted their reading level. Juurmaa (1963) agreed that 

the Draw-A-Man was comparable to multidimensional batteries of 

the IQ type when used with deaf children and said that verbal re

tardation does not affect mental growth as measured by the Good-

enough Test. Myklebust (1964) described a comprehensive national 

study of approximately 800 deaf children which proved that the 

Goodenough could be used as a measure of mental growth and mental 

capacity as well as a projective test of personality. 

In the Goodenough-Harris Drawing Test (Harris 1963) the 

subject is simply instructed to draw a picture of themselves. 

This is a revision of the original Goodenough test where they 

were simply asked to draw a man (Goodenough 1926). Emphasis in 

scoring is placed upon the child's accuracy of observation not 

artistic skill (Anastasi 1972). 
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The same drawing was assessed using McCarthy (1972) tech

niques, (Subtest #13, Draw-A-Child), where the boys are asked to 

draw boys and the girls to draw girls. A short objective scoring 

system for children aged 2-1/2 to 8-1/2 was used in addition to 

the scoring of the Goodenough-Harris Drawing Test. 

The Coloured Progressive Matrices. Raven (1949) de

scribed this test as a measure of observations and clear thinking. 

It is felt that the Coloured Matrices make it possible to explore 

the psychological discrepancies between a person's present capac

ity for productive thinking and his recall of information. 

Juurmaa (1963) reported the use of the Raven's in several 

intelligence studies of the deaf where it was found that the 

performances of the deaf and the hearing were exactly on the same 

level. In testing, the deaf were found to need incomparably more 

time than the hearing, but the numbers of correct answers ar

rived at by them were equal to those reached by the hearing. 

Results published by Goetzinger and Houchins in 1969 concerning 

a study of deaf vs. hearing children who were administered the 

1949 Coloured Progressive Matrices substantiated the hypothesis 

that the deaf and the hearing do not differ significantly on per

formance. The results also proved that the performance is not 

significantly affected by the medium of directions. 

Data Collection and Processing 

The new conference room at the Arizona State School for 

the Deaf and the Blind was used for testing purposes. The room 
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was well lit, quiet and large enough to accommodate testing 

activities for two students at a time. The subjects were able to 

sit at opposite ends of the new conference room facing the exami

ners and facing away from each other. 

Two pairs of examiners, each pair fluent in manual com

munication, were used. One person in each pair administered the 

test, the other recorded the student's responses. In this way 

the examiner was able to maintain eye contact with the subject and 

have his hands free to manipulate test items if necessary and/or 

use total communication when directions were required (Vernon 

1970). Each of the four testers was trained and supervised by a 

professor on The University of Arizona staff who had taught test

ing courses and who had an extensive background as a psychome-

trist and researcher. Each test was individually administered 

since group testing of deaf children provides questionable re

sults (Levine 1960, Myklebust 1964). 

Each subject was assigned a.numerical code number. As 

data were gathered by the examiners, the information was recorded 

on a master sheet (age in years, months and days, sex and raw 

scores). The age recorded was the age on the initial day of test

ing. Usually no more than two days of testing were needed per 

child. Each child was tested individually and when feasible 

separate classes of the school were taken consecutively in order 

to facilitate record keeping. Completed data on each subject 

were key punched on IBM cards and processed by The University of 

Hawaii Computer Center (Appendix A). 
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Statistical Analysis and Design 

This investigation yielded six test scores. The most 

important for this investigation are the memory scores, the 

manual communication scores and the intelligence scores of each 

subject. 

The purpose of this investigation was (1) to determine if 

there was a difference in manual communication skills of deaf 

children with low and high intelligence; (2) to determine if 

there was a difference in the manual communication skills of deaf 

children with low and high memory abilities; and (3) to determine 

if differences exist in the nonverbal intelligence of deaf chil

dren with high short-term visual memory ability and those deaf 

children with low short-term visual memory ability. 

A two-way Analysis of Variance was calculated from the 

data to determine if there were differences in the manual com

munication skills of deaf children with high and low intelli

gence, high and low memory abilities and then to determine if 

those deaf subjects with high and low memory differ from those 

deaf subjects with high and low intelligence. The F tests were 

used with the alpha level set at .05 (Veldman 1967). 

The statistical hypotheses were: 

Memory HQ: yx + y 2 = y 3 + y 4 

Intelligence Hq: y^ + y3 = ̂ 2 +1J4 

Memory x Intelligence HQ: y^_ 2 = ̂  3 " ̂ 4 
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An example of the two-way ANOVA design is in Figure 1 on 

page 8. 

In order to use a 2 x 2 ANOVA the independent variables 

of memory and intelligence were partitioned by computing the 

median for these variables. All of the subjects above the median 

on each of these variables were defined as subjects with high 

memory and intelligence and subjects scoring below the median 

were classified as subjects with low memory and intelligence. 

All of the subjects, thus assigned, in terms of two in

dependent variables, were compared for their proficiency in 

manual communication skills. 



CHAPTER 4 

RESULTS 

This investigation yielded six test scores . The most 

important for this investigation are the memory scores, the man

ual communication scores and the intelligence scores of each 

subject. The summary of test means, and standard deviation: 

test battery, are reported in Table 1. The number of total 

scores for the ITPA and the Manual Communication test is less 

than 36 due to illness or failure to cooperate on those tests . 

A two-way Analysis of Variance was used to test hypothe

ses one, two, and three. Table 2 is the summary table of the 

two-way Analysis of Variance of manual communication skills by 

memory and intelligence. 

Short-Term Visual, Memory Effect 

The first hypothesis tested was that there would be no 

significant difference in the manual communication skills of deaf 

children with high and low short-term memory. It was determined 

by the analysis that there was no significant difference in the 
n 

manual communication skills of high and low memory subjects as 

measured by the Visual Sequential Memory subtest of the ITPA and 

the McCarthy Memory Scale. 
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Table 1. Summary of Test Means, and Standard Deviation: 
Test Battery 
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Test 
Number of 
Scores Mean Range 

Standard 
Deviation 

Manual 
Communication 35 51.69 22-113 28 .99 

ITPA 32 20.53 11-34 5 .30 

McCarthy 
Memory 36 43 .78 25-61 9.12 

Ravens 36 22 .14 12-34 6.13 

Goodenough 36 26.29 10-57 12 .46 

McCarthy 
Intelligence 36 14.11 10-20 3 .04 
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Table 2 . Summary of Two-Way Analysis of Variance of Manual 
Communication Skills by Memory and Intelligence 

Source of Variation SS df MS F 

(M) ITPA 296.43 1 296.43 < 1 .00 
(I) Ravens 694.85 1 694.85 < 1 .00 

(MXI) ITPA x Ravens 864.84 1 864.84 < 1 .00 
Within 26,072 .82 27 965 .66 

(M) ITPA 445.40 1 445 .40 < 1 .00 
(I) Goodenough 1,614.84 1 1 ,614.84 1 .77 

(MXI) ITPA x Goodenough 1,312 .47 1 1 ,312 .47 1 .43 
Within 24,632.37 27 912 .31 

(M) ITPA 1,353.26 1 1 ,353 .26 1 .73 
(I) McCarthy 4,455 .79 1 4 ,455.79 5 . 70* 

(MXI) ITPA x McCarthy 1,558.27 1 1 ,558.27 1 .99 
Within 21,094.56 27 781.28 

(M) McCarthy 63 .79 1 63 .79 < 1 .00 
(I) Ravens 845.72 1 845 .72 1 .00 

(MXI) McCarthy x Ravens 177.40 1 177.40 < 1 .00 
Within 27,601.47 31 890.37 

(M) McCarthy 53.24 1 53 .24 < 1 .00 
(I) Goodenough 1,398.67 1 1 ,398 .67 1 .66 

(MXI) McCarthy x Goodenough 996.23 1 996.23 1 .18 
Within 26,135.79 31 843 .09 

(M) McCarthy 15.76 1 15.76 < 1 .00 
(I) McCarthy 2,780.31 1 2 ,780.31 3 .37 

(MXI) McCarthy x McCarthy 214.46 1 214.46 < 1 .00 
Within 25,543 .07 31 823 .97 

^Significant at .05 level. 
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The results of these tests which deal with the short-term 

visual memory abilities of these deaf subjects from the Arizona 

State School for the Deaf and the Blind indicated that memory 

plays an insignificant role in the manual communication skills 

of these prelingually deaf children. The hypothesis that there 

was no difference between high and low visual memory subjects 

with respect to communication skills was accepted (HQ: + y 2 = 

y3 + V14). Table 3 is a summary of the short-term visual memory 

main effects with corresponding intelligence measures. 

Intelligence Effect 

The second hypothesis tested was that there would be no 

significant difference in the manual communication skills of deaf 

children with high and low scores on a nonverbal test of 

intelligence. 

It was determined by the analysis that there was no sig

nificant difference in the manual communication skill of deaf 

children with high and low intelligence scores on a nonverbal in

telligence test as measured by the Coloured Progressive Matrices. 

The difference in communication skills in high and low intelli

gence deaf children was significant, however, as measured by the 

McCarthy Draw-A-Child Test (F £l}27] = 5.70* p<.05). The differ

ence between high and low intelligence subjects approached sig

nificance when the scores were analyzed from the McCarthy Memory 

Scale x McCarthy Intelligence (F £lj27] = 3.37 p<.07). 
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Table 3. Summary of Short-Term Visual Memory Main Effects with 
Corresponding Intelligence Measures 

Source SS df MS F 

ITPA (Ravens) 296.43 1 296.43 < 1.00 

ITPA (Goodenough) 445.40 1 445 .40 < 1.00 

ITPA (McCarthy) 1,353.26 1 1,353 .26 1.73 

McCarthy (Ravens) 63.79 1 63 .79 < 1.00 

McCarthy (Goodenough) 53.24 1 '53.24 < 1.00 

McCarthy (McCarthy) 15.76 1 15 .76 < 1.00 

It appears that there are significant differences in the 

manual communication skills of deaf children with high and low 

scores on nonverbal tests of intelligence . Therefore the null 

hypothesis was rejected at the .05 level (H^: + y2 ¥ P3 + 

Table 4 is the summary of intelligence main effects with 

corresponding intelligence measures in parenthesis . 

Interaction Effects of Memory 
and Intelligence 

The third hypothesis was that there would be no signifi

cant difference in the nonverbal intelligence of deaf children 

with high or low short-term visual memory (H0: ~ V 2 = 

y3 " V4). 
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Table 4. Summary of Intelligence Main Effects with Corresponding 
Intelligence Measures 

Source SS df MS F 

Ravens (ITPA) 694 .85 1 694.85 < 1 .00 

Goodenough (ITPA) 1,614 .84 1 1,614.84 1 .77 

McCarthy (ITPA) 4,455 .79 1 4,455.79 5 .70* 

Ravens (McCarthy) 845 .72 1 845.72 1 .00 

Goodenough (McCarthy) 1,398 .67 1 1,398.67 1 .66 

McCarthy (McCarthy) 2,780 .31 1 2,780.31 3 .37 

"Significant at the .05 level. 

The results of the interaction effects of short-term 

visual memory and intelligence upon the manual communication 

skills of the deaf were not significant; therefore, hypothesis 

three was accepted. There was no significant difference in the 

nonverbal intelligence of deaf children with high or low short-

term visual memory (HQ: yi - y2 = P3 ~ l^)* Table 5 is the 

summary for the interaction effects of short-term memory and 

intelligence. 
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Table 5. Summary of Interaction Effects of Short-Term Visual 
Memory and Intelligence 

Source SS df MS F 

ITPA x Ravens 864 .84 1 864 .84 <1 .00 

ITPA x Goodenough 1,312 .47 1 1,312 .47 1 .43 

ITPA x McCarthy 1,558 .27 1 1,558 .27 1 .99 

McCarthy x Ravens 177 .40 1 177 .40 < 1 .00 

McCarthy x Goodenough 996 .23 1 996 .23 1 .18 

McCarthy x McCarthy 214 .46 1 214 .46 1 .08 



CHAPTER 5 

SUMMARY, CONCLUSIONS, AND IMPLICATIONS 

This chapter contains a summary of the study as presented 

in the introduction, review of related literature, methodology 

and analysis, and evaluation sections. 

Introduction 

Memory has been described as one of the basic learning 

processes in which learning problems might occur (Kass 1962, 

Kass and Myklebust 1969). A number of studies have suggested 

that memory is an important factor for intellect and the acquisi

tion of language (Wechsler 1949; Breckinridge and Lee 196 5; Wood 

1969; Norman 1969; Chalfant and Flathouse 1971; Myklebust 1971). 

However, the child who is deaf from birth or deafened in those 

critical years when language is being acquired learns language 

in a visual way (Sanders 1971, Kent 1971, Furth 1973). Visual 

memory is the key to the development of all future learning be

cause good memory skills prevent many learning problems (New 

York Board of Education 1970). 

Bellugi (1972) and Bellugi and Klima (1971, 1972) have 

performed extensive research on manual communication and found 

it to be a distinctly visual language. Visual processing has 

50 
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been found to be a requisite not only for communication tech

niques but to meet the educational needs of the young deaf child 

who uses visual language. 

The purpose of this study was to explore the relationship 

between short-term visual memory and intelligence capabilities of 

young deaf subjects and to determine their effects upon the man

ual communication skills of children who were born deaf or became 

deaf before meaningful language was acquired. The lack of com

parative research in the field dealing with visual memory skills 

and intelligence as they relate to manual communication skills 

of young deaf children led this investigator to the specific re

search hypotheses. 

The specific research hypotheses of the study were: 

(1) there would be a significant difference in the manual com

munication skills between those deaf children with high short-

term memory abilities and those with low short-term visual memory 

abilities; (2) there would be a significant difference in the 

manual communication skills between those with high nonverbal 

intellectual ability and those with low nonverbal intellectual 

ability; and (3) there would be a significant difference between 

the nonverbal intellectual abilities of those deaf youngsters 

with high short-term visual memory abilities and those with low 

short-term visual memory abilities. 
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Review of Related Literature 

The psychology of deafness and the resultant implications 

of deafness for learning have been well documented over the years 

by Levine (1960), Juurmaa (1963), Myklebust (1964), and Furth 

(1973). The degree of deafness, time of onset, the extent to 

which the hearing loss affects language development and the physi

cal site of impairment are constant variables in the psychoeduca-

tional problems of the young deaf child. All of these factors 

contribute to the heterogeneity of the population. Serious to 

profound prelingual deafness which produces either a serious im

pairment in language or a lack of acoustic language experience 

along with the possible role of language in cognition were dis

cussed by Rush (1966), Kent (1971), and Myklebust (1971). 

A deaf child with concomitant problems in learning might 

be called a learning disabled deaf child in the wider context of 

the term. The question of educational implications for these 

youngsters was posed both by Kass and Myklebust (1969) and 

Cronin and Restaino (1972) who felt new options must be provided 

for these learners. 

A wealth of material has been written about information 

processing by learning theorists. The application of these 

theories according to sensory channels has been discussed by 

Bangs (1968), Kass (1969), Wood (1969), Lerner (1971), and 

Chalfant and Foster (1974). The common consensus of opinion was 
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that an intact sensory organ is as important to efficient learn

ing as an intact central processing system. 

Memory studies with deaf subjects though not extensive 

have left two major impressions. The first is that memory coding 

strategies of a prelingually deaf child are primarily visual and 

nonverbal. This idea was supported by the studies of Johnson 

(1948); Blair (1957); Travers (1967); Blanton and Nunnally 

(1967); Blanton and Odom (1968); Cohen and Granstrom (1970); 

Flathouse (1972); and Furth (1973). They presented to their sub

jects various reading, writing and performance tasks of memory 

and found that the tasks were coded nonverbally. 

Numerous memory studies of the deaf support the second 

impression which is that deaf children's lack of memory capabili

ties for words, sentences, figures and digits is due to a basic 

language handicap (Brill and Orman 1953; Blair 1957; Conrad and 

Rush 1965; Rush 1966; Espeseth 1969; McKinney 1973). 

Nothing could be found in the literature reviewed that 

was concerned with the performance of the deaf youngster on mem

ory tasks requiring manual communication as the major expressive 

and receptive mode. 

Methodology 

Subjects 

Thirty-six students between the chronological ages of 

5-0 and 9-9 from the Primary Department of the Arizona State 
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School for the Deaf and the Blind participated in the study. 

The selection criteria were as follows: (1) hearing loss of 

75 dB or more in the better ear in the critical speech range 

(500 to 2,000 Hz); (2) onset of hearing loss before age five; 

(3) visual acuity in the normal range of functioning; and 

(4) chronological age between 5-0 and 9-9 years. 

The subjects were assigned to four groups on the basis of 

two variables — intelligence and short-term visual memory. The 

median was used to partition each group into one of the four 

possible treatment conditions—high memory-high intelligence; 

high memory-low intelligence; low memory-high intelligence; and 

low memory-low intelligence. The results were subjected to a 

two-way Analysis of Variance. 

Instruments 

A battery of test was administered to the 36 subjects and 

raw scores were obtained. There were six separate raw scores de

rived from the tests of memory, intelligence and manual communi

cation skills recorded for most children. Five students had 

incomplete scores on various tests due to illness or lack of 

cooperation (Appendix A). 

Tests used to measure memory ability were the Visual Se

quential Memory subtest of the Illinois Test of Psycholinguistic 

Abilities and the Memory Scales of the McCarthy Scales of Chil

dren's Abilities. Tests used to measure intelligence were the 

Goodenough-Harris Drawing Test and the Draw-A-Child subscale of 
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the McCarthy Scales and the Coloured Progressive Matrices. The 

test used to measure manual communication skills was the Arizona 

Manual Communication Test developed by this investigator. 

Perceptual abilities were measured by the Bender Visual-

Gestalt Test and the Draw-A-Design subtest of the McCarthy 

Scales. The results of these two tasks were used only to ascer

tain visual perception ability to qualify subjects for this 

study. The description and rationale for the use of the tests 

were provided in Chapter 3. 

Data Collection and Processing 

Two teams composed of two examiners per team tested each 

subject individually. The instructions were presented through 

the use of total communication by one member of each team while 

the second member acted only as a recorder. The stimulus pre

sentation times and response time limits were the same for all 

subjects except where timing itself was an integral part of the 

test. The data were recorded for each subject on a master sheet. 

When completed, the data were analyzed by Fortran Computer at 

The University of Hawaii. 

Statistical Analysis and Design 

Possible mean combinations were analyzed within the con

text of F statistics. The .05 level of significance was accepted 

for substantiating the hypotheses. A 2 x 2 Analysis of Variance 
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was used to analyze the obtained data. The subjects were grouped 

in terms of the independent variables of memory and intelligence 

and were compared for their proficiency in manual communication 

skills (Figure 3 ). See Appendix B for a comparison of means for 

all effects on high and low memory and intelligence. 

Conclusions 

Research hypothesis two, which dealt with the intelli

gence effect upon manual communication skills was the only one 

o f  t h e  t h r e e  h y p o t h e s e s  t h a t  c o u l d  n o t  b e  r e t a i n e d .  T h e  2 x 2  

Analysis of Variance yielded a calculated F value which exceeded 

the critical F value, significant at the .05 level. The differ

ence between manual communication skills in high and low intel

ligence children was significant as measured by the McCarthy 

Draw-A-Child subscale (F [1,2 7] = 5.70", p<.05). See Table 4. 

The difference between high and low intelligence subjects ap

proached significance when measured by the McCarthy Draw-A-Child 

subscale and the McCarthy Memory Scales. 

Hypotheses one and two were retained. The results of the 

short-term visual memory effect as well as the interaction ef

fects of memory and intelligence were not significant at the 

.05 level. 

•'rom the ANOVA the McCarthy Draw-A-Child, nonverbal test 

of intelligence, was the only test that appeared to have any re

lationship with manual communication skills. The intelligence 
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Intelligence 

High Low 

£, High 
o e 
a Low 

V1 y2 

U3 y4 

Figure 3. Statistical Design 

and memory combination are not predictive. Only in the McCarthy 

Scales is there a slight prediction of a relationship. 

Nonverbal tests of intelligence have been used success

fully with deaf subjects for many years according to Vernon 

(1968, 1970). Because the tests were explicitly performance in 

nature, they were purported to test without the bias that verbal 

tests of intelligence incur with deaf subjects. It also has been 

documented by Vernon that the deaf are a heterogenous group with 

regard to intelligence when tested on a performance measure. 

When compared to hearing subjects the intelligence scores of 

deaf children are distributed in the same fashion. 

Since the intelligence of hearing subjects is related to 

language (Hammill and Bartel 1975), it may be assumed that the 

intelligence of deaf subjects as measured by nonverbal measures 
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of intelligence would be highly related to a test involving a 

visual component. 

The second conclusion was that memory, as tested by the 

instruments used in this study, had no significant relationship 

to the manual communication skills of young children. The re

view of literature, however, revealed that the factor of deafness 

definitely influences recall and retention abilities. Some 

abilities are affected more than others and the direction of the 

difference depends upon the type of memory task involved accord

ing to Blair. The results of this study corroborate 

Blair's (1957) study and MyklebustTs (1964) review of memory 

studies of the deaf in that the individual with deafness from 

early life is of necessity dependent upon visual clues which are 

irrelevant when hearing is normal. Through deafness affects 

memory, auditory experiences only are necessary for retention of 

certain types of memory and unnecessary for others which develop 

normally. 

Some of the visual-memory tasks used in this investiga

tion were unique with deaf children. Those particular items 

were the verbal memory tasks on the McCarthy Scales of Children 

Abilities—subtest seven. Given words, sentences and a story 

through the use of manual communication, the subject was required 

to recall the stimulus expressively through the use of manual 

communication. Previous memory studies have compared hearing 

subjects with deaf subjects. Perhaps the significance of these 



59 

conclusions stem from the nature of these strategies of the test

ing situation as well as the use of a single modality, i.e., 

manual communication with deaf subjects comparing them to other 

deaf subjects. 

The overall conclusion for the study is that communica

tion skills of the deaf do not appear to be a function of memory 

and intelligence factors as commonly measured for the hearing. 

Implications 

There are many implications that can be derived from this 

study. One of the most pertinent is the obvious need to recog

nize that communication with the prelincrually deaf child is by 

necessity visual. This fact is important for any of the tradi

tional approaches to the education of the young deaf child. 

A second implication is that an increased ability to re

tain or recall the visual symbol for educational or linguistic 

needs could have a beneficial effect on the prelingually deaf 

child. Further research into the memory coding strategies of 

the deaf might explore the components of those particular memory 

tasks where even the high intelligence group scored poorly. 

Adaptation of existing tests for the hearing seem to be an in

efficient measure. A battery of memory tests, standardized on 

prelingually deaf children, using manual communication would be 

more valid and reliable. 

The third implication concerns early identification and 

intervention for pre-school deaf children. Because of their 
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sensory impairment, these children have been penalized education

ally. Chalfant and Flathouse (1971) suggested that remediation 

for some young children might emphasize intranodal (visual-

visual) rather than intermodal tasks (visual-auditory). Intra-

sensory systems develop before intersensory systems. Reaching a 

young deaf child at this critical stage could reinforce the se

quential skills of visual learning. It is during this period 

that youngsters are apt to perform more successfully on tasks 

that make demands on the sensory integration system. 

A fourth and final implication involves the value of 

utilization by educators of the deaf of pertinent information 

from studies of auditory and visual information processing. 

General educators have profited from remediation techniques 

adapted from methods of teaching the deaf and the blind. Inno

vative applications of the results of studies of auditory and 

visual processing might provide increased options in the educa

tion of the young deaf child. 



APPENDIX A 

RAW SCORES FOR THE SUBJECTS 

Test 
1. 2. 3. 4. 5.. 6. 

Manual 
Child 
No. Ravcr.s 

Good-
enough McCarthy ITPA McCarthy 

Communii 
tion 

1. 21 15 13 18 29 34 

2. 12 13 10 11 40 62 

3. 27 16 12 16 32 26 

4. 21 18 12 18 49 31 

5. 12 10 11 17 50 33 

6. 19 35 16 24 44 38 

7. 29 23 12 18 39 35 

8. 26 21 17 17 51 39 

9. 14 24 17 20 36 71 

10. 23 16 11 16 37 28 

11. 13 12 10 15 50 31 

12. 15 12 11 22 34 39 

13. 25 56 20 28 51 57 

14. 27 32 .b 17 36 113 

15. 24 38 16 16 39 50 

16. 17 28 12 16 48 17 



Test 
1. 2. 3. 4. 5. 6. 

Child 
No. Ravens 

Good-
enough McCarthy ITPA McCarthy 

Manual 
Communica

tion 

17. 21 22 11 21 61 61 

H
 

' C
O • 26 57 19 25 55 34 

19. 32 41 16 33 40 35 

20. 16 18 15 20 50 22 

21. 21 27 17 26 49 103 

22. 18 19 14 24 53 110 

23. 16 37 17 19 42 123 

24. 16 18 11 16 59 105 

25. 21 22 15 27 31 42 

26. 28 15 10 22 52 35 

27. 34 26 15 17 38 87 

28. 32 36 17 21 37 25 

29. 18 19 11 15 46 40 

30. 23 45 20 - 53 31 

31. 16 17 10 22 45 30 

32. 27 48 18 34 26 36 

33. 31 40 13 - 50 56 

34. 25 18 13 26 51 -

35. 30 33 13 - 25 59 

36. 21 23 17 48 71 



APPENDIX. B 

COMPARISON OF MEANS FOR ALL EFFECTS ON 
HIGH AND LOW MEMORY AND INTELLIGENCE 

Intelligence 
High Low 

o 

6 9 
High 

57. 33 37. 00 57. 33 

Low 
7 9 

Low 54. 00 52. 89 

ITPA x Ravens 

Intelligence 
High Low 

>s High 
u 
o 
6 

Low 

Hi 4 

52. 09 41. 25 

5 11 

82. 40 

00 r
—
i
 o

 
•sp 

Intelligence 
High Low 

High 

u 
o a 

Low 

>> High 
u 
o a 

Low 

' 8 

49. 88 48. 43 

6 

70. 83 
ill 

42. 90 

x Goodenough 

Intelligence 
High Low 

6 

42. 00 
±Lj 

56. 73 

10 

49. 00 

8 
54. 88 

ITPA x McCarthy- McCarthy x Ravens 

Intelligence 
High Low 

£ High 
o a <u 
^ Low 

7 

5 2. 71 

l O j  

50. 70 

11 

6 1. 09 

7 < 

'  37. 28 

McCarthy x Goodenough 

Intelligence 
High Low 

u High 
o a 
O) 

Low 

_y 

58. 38 45. 44 

10| 
62. 00 

8 1 
39. 13 

McCarthy x McCarthy 

63 



APPENDIX C 

INTERCOERELMTON MATRIX FOR 
ALL VARIABLES IN STUDY 
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Manual 
Communi
cation ITPA 

McCarthy 
Memory Ravens Goodenough 

McCarthy 
Intelli
gence 

Manual 
Communication -0.0286 0.1124 -0.0691 0.0667 0.1930 

ITPA -0.0777 0.3498 0.5581 0.5346 

McCarthy 
Memory -0.2439 -0.0176 -0.0475 

Ravens 0.4859 0.3319 

Goodenough 0.7879 

McCarthy 
Intelligence 



APPENDIX D 

ARIZONA TEST OF MANUAL COMMUNICATION 
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Set One 





Set Three 
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Set Four 
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APPENDIX E 

RAW SCORES BY CHRONOLOGICAL ORDER-
MANUAL COMMUNICATION 

Child 
No. XA XB XC XD XE ZX 

1. T D 7 10 1 13 34 

12. 4 15 7 3 10 39 

26. 6 13 0 0 16 35 

6. 7 11 1 3 16 38 

11. 8 6 2 3 12 31 

8. 8 17 0 2 12 39 

31. 3 8 0 3 16 30 

3. 8 4 0 1 13 26 

2. 4 24 19 3 12 62 

28. 7 7 0 0 11 25 

27. 8 34 21 2 22 87 

9. 8 42 14 2 5 71 

29. 7 16 3 1 13 40 

4. 5 10 0 2 14 31 

10. 7 9 0 1 11 28 

7. 8 15 0 3 9 35 

25. 7 10 7 

74 

2 16 42 



Child 
No. XA XB XC XD XE 

30. 3 10 0 0 18 31 

5. 3 7 10 1 12 33 

14. 8 55 25 1 24 113 

20. 5 5 0 0 12 22 

21. 7 47 22 1 26 103 

13. 8 24 1 4 20 57 

16. 3 6 1 0 7 17 

15. 7 17 8 2 16 50 

24. 6 44 22 4 29 105 

17. 8 27 1 3 22 61 

22. 9 52 24 3 22 110 

32. 5 12 0 3 16 36 

33. 9 20 0 4 23 56 

36. 8 23 15 4 21 71 

19. 6 18 0 1 11 35 

00 H
 6 16 0 3 9 34 

35. 7 19 3 4 26 59 



APPENDIX F 

RAW SCORES BY CHRONOLOGICAL 
ORDER—MEMORY 
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1 X 

29 

34 

52 

44 

50 

51 

45 

32 

40 

37 

38 

36 

46 

49 

37 

ITPA McCarthy 
x x3 x6 x7a x7b x14a x14b 

1 8  6  . 6  

22 6 5 

22 6 8 

24 5 7 

15 4 5 

17 6 5 

22 6 7 

16 5 5 

11 6 5 

21 4 6 

17 3 3 

20 6 8 

15 6 7 

18 4 5 

16 6 5 

0 4 0 

4 3 3 

9 3 2 

8 4 4 

8 4 6 

6 4 8 

5 2 0 

5 2 0 

4 2 0 

6 2 1 

14 2 

0 4 2 

9 4 2 

8 3 6 

6 2 0 

13 

13 

24 

16 

23 

22 

25 

15 

23 

18 

25 

16 

18 

23 

18 



' X 

39 

31 

53 

50 

31 

50 

49 

42 

51 

48 

39 

59 

61 

53 

26 

ITPA McCarthy 
X X3 X6 X7a X7b X14a X14b 

18 5 7 20 0 4 3 

27 6 4 10 7 4 0 

5 5 24 11 4 4 

17 6 5 25 6 5 3 

17 5 6 14 8 3 0 

20 4 4 26 7 6 3 

26 6 5 22 10 4 2 

19 5 5 22 8 2 0 

28 5 6 21 11 5 3 

16 6 6 22 6 5 3 

16 5 5 21 3 4 1 

16 6 5 29 9 6 4 

21 9 8 25 9 5 5 

24 9 4 25 8 5 2 

34 4 4 12 3 3 0 



Child 
No. 

ITPA 
X 

McCarthy 
X3 X6 X7a X7b < X14a X14b 

ZX 

33. - 5 6 21 6 6 6 50 

36. 1 5 5 24 9 3 2 48 

19. 33 5 6 13 7 7 2 40 

18. 25 6 8 22 9 6 4 55 

35. - 4 7 14 0 0 0 25 

34. 26 6 4 29 7 3 2 51 



APPENDIX G 

RAW SCORES BY CHRONOLOGICAL 
ORDER--INTELLIGENCE 

Child 
No. 

Ravens 
X 

Goodenough 
X 

Draw-A-Person 
X 

1. 21 15 13 

12. 15 12 11 

26. 28 15 10 

6. 19 35 16 

11. 13 12 10 

8. 26 21 17 

31. 16 17 10 

3. 27 16 12 

2. 12 13 10 

28. 32 36 17 

27. 34 26 15 

9. 14 24 17 

29. 18 19 11 

4. 21 18 12 

10. 23 16 11 

7. 29 23 12 

25. 21 22 

80 

15 
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Child 
No. 

Ravens 
X 

Goodenough 
X 

Draw-A-Person 
X 

30. 23 45 20 

5. 12 10 11 

14. 27 32 16 

20. 16 18 15 

21. 21 27 17 

23. 16 37 17 

13. 25 56 20 

16. 17 25 12 

15. 24 38 16 

2'4. 16 18 11 

17. 21 22 11 

22. 18 19 14 

32. 27 48 18 

33. 31 40 15 

36. 21 23 17 

19. 32 41 16 

18. 26 57 19 

35. 30 33 13 

34. 25 18 16 



APPENDIX H 

RAW SCORES BY CHRONOLOGICAL ORDER, 
AGE, AND SEX OF SUBJECTS 
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.ti( 

34 

39 

35 

38 

31 

39 

30 

26 

62 

25 

87 

71 

40 

31 

28 

Good-
Age Sex Ravens enough McCarthy ITPA McCarthy 

5- 5-26 F 21 15 13 18 19 

6- 2- 6 M 15 12 11 22 34 

6- 3- 5 F 28 15 10 22 52 

6- 7-11 M 19 35 16 24 44 

6- 9-13 F 13 12 10 15 50 

7- 1-20 M 26 21 17 17 51 

7- 2-26 M 16 17 10 22 45 

7- 3-13 F 27 16 12 16 32 

7- 4- 6 F 12 13 10 11 40 

-J
 1 1 UD
 

M 32 36 17 21 37 

-v!
 

1 cn
 

l 00
 

F 34 26 15 17 38 

7- 6- 7 F 14 24 17 20 36 

7- 6-19 F 18 19 11 15 46 

7- 9-13 F 21 18 12 18 49 

7-10-19 M 23 16 11 16 37 



atic 

35 

42 

31 

33 

113 

22  

103 

123 

57 

17 

50 

105 

61 

110 

36 

Age Sex Ravens 
Good-
enough McCarthy ITPA McCart 

7-10-23 M 29 23 12 18 39 

7-11- 7 M 21 22 15 27 31 

CO
 i 0
 

1 H
 

F 23 45 20 - 53 

8- 1-18 M 12 10 11 17 50 

8- 3- 8 F 27 32 16 17 36 

1 1 CD 

M 16 18 15 20 50 

8- 4- 6 M 21 27 17 26 49 

o
 1 LT) 1 CO 

F 16 37 17 19 42 

8- 6-15 M 25 56 20 28 51 

8- 6-15 M 17 28 12 16 48 

8- 7-10 M 24 38 16 16 39 

8- 7-20 M 16 18 11 16 59 

8- 9-24 M 21 22 11 21 61 

8-10- 3 M 18 19 14 24 53 

8-11- 5 F 27 48 18 34 26 



Manual 
Child 
No. Age Sex Ravens 

Good-
enough McCarthy ITPA McCarthy 

Connmuni' 
cation 

33. 9- 1-18 M 31 40 13 - 50 56 

36. 9- 4- 2 F 21 23 17 - 48 71 

19. 9- 4-14 M 32 41 16 33 40 35 

18. 9- 5- 6 F 26 57 19 25 55 34 

35. 9- 5-10 F 30 33 13 - 25 59 

34. 9- 8- 1 M 25 18 13 26 51 
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