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ABSTRACT 

A major concern of Rehabilitation Counselors with the Deaf has 

been the validity of psychological evaluations of deaf clients who 

utilize the manual language as their primary means of communication. 

This has been of particular significance when these clients Are evalu

ated by a communication method that does not include the manual lan

guage itself. Two common practices of test administration have been 

defined. One utilizes the manual language and the other does not. 

The problem that exists, then, is whether or not the two defined 

methods (Simultaneous and Oral-Written) produce essentially the same 

test results. 

Forty-eight deaf subjects between the ages of sixteen and 

twenty-one were tested with the Wechsler Adult Intelligence Scale. 

Forty-four of these subjects were tested with the DAT Space Relations. 

The subjects used in the sample were enrolled in the Arizona State 

School for the Deaf and Blind and the Colorado State school for the 

Deaf and Blind. Each subject's hearing loss was at least seventy 

decibels in the better ear and such loss was present At birth or oc

curred before the age of three. One-half of the subjects were tested 

by the Simultaneous Method and the other half by the Oral-Written 

Method. Approximately four months later the testing procedure was 

repeated. The group tested first by the Simultaneous Method was re-

tested by the Oral-Written Method and the group tested first by the 

Oral-Written Method was retested by the Simultaneous Method. The 

'.x 
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Space Relations section of the Differential Aptitude Test and the en

tire Wechsler Adult Intelligence Scale were the psychological tests 

used. This study was based on the general hypothesis that deaf sub

jects will perform better on psychological tests when these tests are 

administered by the communication technique that includes the manual 

language. The statistical methods employed where those that test the 

Significance of difference between group means. 

Statistically significant differences were found between test

ing methods on the WAIS Comprehension, Digit Span, Vocabulary and 

Picture Completion subtests as well as the Verbal and Full Scale IQ's. 

In all of the significant findings, the subjects performed better when 

tested by the Simultaneous Method. 

Suggestions for testing practices with the deaf were made in 

the discussion of the research findings. In addition, recommendations 

for further refeearch were included. 



CHAPTER I 

INTRODUCTION TO THE PROBLEM 

In recent years there has been increased impetus to extend and 

improve rehabilitation services, and an important part of this exten

sion has been in rehabilitation services to the deaf. With this in

creased momentum has come the critical evaluation of present services. 

Rehabilitation Counselors with the Deaf have expressed solici

tude about evaluations of their clients performed by professionals who 

have little understanding of the communication problems deafness pres

ents (Alpiner and Walker, 1966; Quigley, 1966). A major concern of 

such workers has been the validity of psychological evaluations of 

deaf clients who utilize the manual language as their primary means of 

communication. This has been of particular significance when these 

clients are evaluated via a communication technique that does not in

clude the manual language itself. 

Alpiner and Walker (1966) have stated in the report of the 

Workshop on Rehabilitation Casework Standards for the Deaf, edited by 

Quigley, that "Any evaluation done by a psychologist, not familiar 

with the communication problems which deafness presents, should be 

interpreted with caution" (p. 104). Additional statements have been 

made throughout this report pertaining to the necessity of adequate 

communication and its effect on evaluation and training programs. 

It appears at this time that a majority of Rehabilitation 

1 
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Counselors with the Deaf favor purchasing psychological evaluations 

from psychologists who utilize a system of communication that includes 

the manual language in their evaluation of deaf clients. Other Reha

bilitation Counselors for the Deaf/ however, maintain that the results 

of psychological evaluations sure meaningful without using the manual 

language as a media of communication. However, this latter group has 

restricted the use of a wide variety of psychological tests and con

centrates mainly on tests which are predominantly non-language such as 

those recommended by Levreault (1965). This group, it would seem, is 

willing to ignore the verbal area which others in the field feel is of 

the utmost importance (Levine, 1960; Jones, 1966). 

There has been considerable discussion of manual communication 

and its subsequent effect on psychological test scores of deaf clients 

who are conversant in this language system. The feeling expressed by 

professional workers with the deaf has been largely one of caution 

regarding psychological evaluations performed by psychologists who are 

not conversant in the manual language. However, no research has been 

offered which substantiates the validity of these feelings. 

The Problem 

Phillips (1963) has stated that the average deaf client's pre

ferred method of cummunication with others will be by the use of signs 

and fingerspelling. Professional workers in the area of the deaf have 

stated that valid evaluations are obtained only when the deaf client's 

preferred language is used. The problem that exists, then, is whether" 

a valid psychological evaluation (using language tests) can be obtaintedby 
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a method of communication that does not include the manual language. 

Importance of the Problem . 

Levine (1960) has stated that Vocational Rehabilitation needs 

an investigation of procedures for assessing the capacities, abilities, 

aptitudes, interests, and personality patterns of deaf clients. The 

present study was one approach to meet this need. This study was de

signed to gain some insight into the effect of two systems of communi

cation on psychological test scores of deaf clients who utilize the 

manual language as a primary means of communication. 

At present the psychological community is lacking in trained 

psychologists who can communicate with deaf clients via the manual 

language. If manual language is found to be essential in these evalu

ations, then more psychologists need to be trained in these skills. 

This holds true only if Rehabilitation Counselors with the Deaf desire 

psychological evaluations which include more than non-language tests. 

However, if a counselor decides that psychological evaluations need 

only include non-language tests, he would seem to be going against 

the recommended testing procedures given by authorities in the area of 

the deaf. These authorities have recommended language as well as non-

language tests for a thorough psychological evaluation (Levine, 1960; 

Jones, 1966; Myklebust, 1960). 

Definition of Terms Used 

The Language of Signs 

The language of signs is an ideographic method of expression 
in which words and ideas are graphically formulated through 
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codified gestures of the arms, hands and body aided by facial 
expression (Levine, 1960, p. 321). 

Finger spelling 

In finger spelling, the regular letters of the alphabet are 
formed by standard positions of the fingers of one hand and 
words and sentences are thus spelled out in straight language 
(Levine, 1960, p. 321). 

Lipreading 

Lip reading is the visual reception and understanding of 
spoken language (Levine, 1960, p. 321). 

Manual Language 

This method refers to the use of both the language of signs 

and fingerspelling. 

Simultaneous Method of Testing 

This method includes the manual language as well as the spoken 

words of the examiner. No changes in the syntax were made in order to 

make either the instructions or test items more congruent with the 

language structure of the deaf. 

Oral-Written Method of Testing 

Instead of the manual language this method utilizes note-

writing, speaking the instructions, and presenting test items on pre

pared typewritten 5" x 8" cards. 

Wechsler Adult Intelligence Scale (WAIS) 

This instrument is the individual intelligence scale developed 

by David Wechsler and standardized in 1955 on a nationwide sample of 
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1700 adults (sixteen years and older), prorated according to the 1950 

U. S. Census (Wechsler, 1955). 

Differential Aptitude Test (DAT) 

The Differential Aptitude Tests were developed to provide an 

integrated, scientific and well-standardized procedure for measuring 

the abilities of boys and girls in grades eight through twelve for 

purposes of educational and vocational guidance. Included in the 

battery of Differential Aptitude Tests were the following: Verbal 

Reasoning, Numerical Ability, Abstract Reasoning, Space Relations, 

Mechanical Reasoning, Clerical Speed and Accuracy, Language Usage 

I—Spelling, II—Sentences (Bennett, Seashore and Wesman, 1959, pp. 

1-3). 

Space Relations Test of the Differential Aptitude Test 

The Space Relations Test measures the ability to visualize a 

constructed object from a picture of a pattern. Similarly, this test 

measures the ability to imagine how an object would appear if rotated 

in various ways and to recognize everyday physical forces and prin

ciples (Bennett, Seashore and Wesman, 1959, pp. 5«7). 

Deaf Subj ect 

1) One who had a hearing loss of at least seventy decibels 

in the better ear based on the 1964 ISO Standard. Levine (1960) has 

stated that children with such losses are children who do not learn 

speech and language through their ears even with benefit of amplified 

sound (p. 313). 
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Such losses were present at birth or occurred before the age of 

three. Davis (1960) has stated that children who are deaf before the 

age of three are not likely to retain normal patterns of speech and 

language (p. 415). 

The hearing loss and age of onset were determined by examination 

of school records. 

2) One who used the manual language as a primary means of 

communication. 

1964 ISO Standard 

A committee of the International Organization for Standardiza

tion (ISO) examined critically all published data on thresholds of 

normal hearing. This data has been combined by ISO to provide an in

ternational standard reference zero level for the uniform calibration 

of puretone audiometers. The new 1964 ISO reference-zero levels have 

been adopted for use as of Jaunary 1, 1965 by the American Academy of 

Ophthalmology and Otolaryngology, the American. Otological Society, and 

the American Speech and Hearing Association (Goodman, 1965, p. 263). 

Hypotheses 

This study was based on the general hypotheses that a deaf 

subject conversant in the manual language will perform better on 

psychological tests when such tests are administered by the Simulta

neous Method than when administered by the Oral-Written Method. For 

statistical reasons the following null hypotheses were testedj 

1) There is no significant difference between the mean WAIS 



Verbal IQ of deaf subjects tested by the Simultaneous Method and the 

same subjects when tested by the Oral-Written Method. 

2) There is no significant difference between the mean WAIS 

Performance IQ of deaf subjects when tested by the Simultaneous Method 

and the same subjects when tested by the Oral-Written Method. 

3) There is no significant difference between the mean WAIS 

Full Scale IQ of deaf subjects when tested by the Simultaneous Method 

and the same subjects when tested by the Oral-Written Method. 

4) There is no significant difference between the mean WAIS 

subtest scaled scores of deaf subjects when tested by the Simultaneous 

Method and the same subjects when tested by the Oral-Written Method 

on any of the following subtests: 

a) Information 

b) Compr ehens ion 

c) Arithmetic 

d) Similarities 

e) Digit Spam 

f) Vocabulary 

g) Digit Symbol 

h) Picture Completion 

i) Block Design 

j) Picture Arrangement 

k) Object Assembly 

5) There is no significant difference between the meah DAT 

Space Relations score of deaf subjects when tested by the Simultaneous 

Method and the same subjects when tested by the Oral-Written Method. 
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Assumptions 

1) Practice effects were controlled by the design. 

2) The audiological examinations given at the Arizona State 

School for the Deaf and Blind and the Colorado State School for the 

Deaf and Blind were accurate. 

3) The school records were accurate as to age of onset of 

deafness for each person selected for the research. 

Limitations 

The present study had several limitations. First, the subjects 

were selected from students enrolled in the Arizona State School for 

the Deaf and Blind and the Colorado State School for the Deaf and 

Blind who met the requirements of a deaf subject as given in the Defi

nition of Terms section. Second, it was not known whether the influ

ence of the two communications methods used can be generalized to exist 

beyond those tests used in this study. Third, this study was designed 

to investigate the effect of communication upon selected test scores 

and may, or may not, be generalized beyond. 

Selection Criteria 

The subjects used in the study were students (both male and 

female) between the ages of sixteen and twenty-one enrolled in the 

Arizona State School for the Deaf and Blind at Tucson, and the Colo

rado State School for the Deaf and Blind at Colorado Springs, who met 

the deaf subject criteria as defined by the study. The total N for 

the Wechsler comparisons was forty-eight (twenty-eight at Arizona and 
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twenty at Colorado). The total N for the DAT Space Relations compari

son was forty-four (twenty-five at Arizona and nineteen at Colorado). 

Instrumentation 

The following instruments were used in this study: 

1) Wechsler Adult Intelligence Scale 

2) Space Relations Test of the Differential Aptitude Test 

Procedures 

One-half of the subjects were tested by the Simultaneous 

Method and the other half by the Oral-Written Method. No test was 

repeated earlier than three and one-half months or later than four 

and one-half months after the initial administration. The group ini

tially tested by the Simultaneous Method was retested by the Oral-

Written Method and the group initially tested by the Oral-Written 

Method was retested by the Simultaneous Method. 

The detailed procedures involved in the test administration 

have been enumerated in Chapter III. 

Analysis of the Data 

In order to test the hypotheses a comparison had to be made 

between the mean "Simultaneous" scores and the mean "Oral-Written" 

scores of the total group on the first and second testing. This de

sign required a statistical model to compare two means for each of the 

five hypotheses. The chi square goodness of fit test was used to de

termine if the distributions were essentially normal. The Simple F 

Test was used to determine if the distributions had equal variance. 
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The Wilcoxin Matched-Pairs Signed-Ranks test and the t test between 

correlated groups were selected as the statistics to be utilized for 

the five hypotheses. The procedure for the t test has been outlined 

by Ferguson (1959), Li (1964) and Garrett (1958). The procedure for 

the Wilcoxin test has been outlined by Siegel (1956). 

Summary 

A major concern of Rehabilitation Counselors for the Deaf, as 

well as other professional workers with the deaf, has been the validity 

of psychological evaluations of deaf clients utilizing methods of com

munication other than those which include the manual language itself 

(Alpiner and Walker, 1966). Two common practices of test administra

tion have been defined. The Simultaneous Method utilized the manual 

language and the Oral-Written Method did not. The problem that exists, 

then, is whether the two defined methods (Simultaneous and Oral-Written) 

produce essentially the same test results. 

Forty-eight subjects between the ages of sixteen and twenty-one 

were tested with the WAIS and forty-four of these subjects were tested 

with the DAT Space Relations. The subjects were enrolled in the Arizona 

State School for the Deaf and Blind and the Colorado State School for 

the Deaf and Blind. The subjects' hearing loss was at least seventy 

decibels in the better ear and such losses occurred at birth or before 

the age of three. 

The study was based on the general hypotheses that deaf sub

jects will perform better on selected psychological tests administered 

by a communication technique that included the manual language. The 



t test of significance between correlated means and the Wilcoxin 

Matched-Pairs Signed-Ranks test were the statistics utilized for test

ing the five hypotheses. 



CHAPTER II 

RELATED LITERATURE 

This chapter is a review of the literature related to various 

aspects of psychological testing with the deaf. In surveying the lit

erature, two primary points became apparent. First, a considerable 

amount of research has been conducted dealing with psychological test

ing of deaf clients. Second, there was a lack of research specifically 

devoted to the problem of psychological evaluation of deaf clients who 

are conversant in the manual language when evaluated by methods that 

do not include the manual language. 

Although specific research dealing with the topic of this 

dissertation was not found, an attempt was made to organize the review 

into the following subtopics: intelligence testing with the deaf, 

effect of deafness on the acquisition of language, manual communication 

and psychological testing, testing procedures with the deaf, relia

bility of the Wechsler Adult Intelligence Scale, practice effects of 

the Wechsler Scales, reliability of the Differential Aptitude Test, 

and practice effects of the DAT Space Relations. 

Intelligence Testing with the Deaf 

The purpose of this section was to determine how the deaf com

pare to the hearing on tests of intelligence. Vernon (1967) reviewed 

the investigations of the intelligence of the deaf up to the year 

1966. The review table of that article was reproduced here. 

12 



Sample & Ages (Yrs) 

466 deaf, 4-9 

406 deaf, 6-14 

132 deaf, 5-20 

250 deaf, 5-19 

97 deaf children 

Measuring Device or Test 

Goodenough 

Goodenough, Pintner Non-Language 

Lectometer 

Lactometer, Randall's Performance 

Grace Arthur, Chicago Non-Verbal 

50 deaf preschoolers Drever-Collins 

90 deaf & hard-of-hearing 

100 deaf, 5&7/12-17 

Grace Arthur 

Kohs Block Design 

50 preschoolers 

330 deaf, 6-12 

Fourth & fifth graders: 
1,404 hard-of-hearing; 
1,556 normal; 
315 hard-of-hearing 

100 deaf children 

189 deaf children 

Minnesota Pre-School; Merrill-
Palmer; Pintner-Paterson 

Goodenough 

Pintner IQ 
Pintner IQ 
Pintner Non-Language 

Porteous Maze 

Grace Arthur 

49 deaf & hard-of-hearing Ontario, Nebraska 
children 

57 deaf children Chicago Non-Verbal 

61 deaf children 

Deaf children 
24 deaf & hard-of-hearing, 

7.5-15.7 

20 deaf children 

43 deaf preschoolers 

61 deaf, 3-10 

Hiskey. Randall's Island Series 

WISC Performance 

Goodenough 

WISC Performance 

Randall's Performance 

Ontario, Hiskey, Vineland 

90 deaf & hard-of-hearing 
children 

289 deaf children from 
different schools & 180 
from same school 

248 deaf children 
63 deaf children 
77 deaf children 

Deaf children 

43 deaf children 

Deaf children 

380 normal children & 466 
deaf, 4-10 

101 deaf. 14-21 

312 deaf. 5-16 

60 preschool deaf, mean 
age 4.77 

Pintner General Tests, Chicago 
Non-Verbal, Revised Data 
Examination 

DuToit's Non-Language Group Test 

WISC 
Ontario 
Grace Arthur 

Grace Arthur, Pintner 
Non-La ngLjge 

Randall's Performance 

Grace Arthur, Pintner-Paterson, 
Drever-Collins, Pintner 
Non-Language 

Hiskey 

WISC Performance 

WISC Performance 

Leiter, Hiskey 

Results 

Average retardation: 1-10/12 yrs 

Medians 87.7 and 98.4, respectively 

Deaf scored slightly lower 

Equal ability; median 97.6 

Same results as normals; age at onset 
not a factor 

Deaf mean: 105-122, depending on 
scoring method 

Normal distribution 

Mean IQ: 92.5; range: 54-156; scores 
clustered around 80 and 100, with 
17% at each 

Deaf showed no retardation 

Deaf scored appreciably lower, with 
congenially below adventitiously deaf 

Mean: 94.7 
Mean: 101.6 
No significant difference compared to 

normals 

"Backward" IQ 

Deaf JQ is average; no significant 
difference between congenitally and 
adventitiously deaf 

No conclusion re relative intelligence 

Six groups with mean IQs of 73, 69, 
69, 78, 85, & 99, respectively, from 
pre-grade 2 to grade 3 

Mean IQs: 116.62 & 113.87, 
respectively 

Mean IQ: 101.8 

Mean IQ: 98.46 

Mean IQ: 96.1 
Median 96 (in 1931); 97 (in 1932) 

Mean IQs: 104.6; 104.8; 94.7, 
respectively 

Correlation coefficients between tests 
ranged from 0.58-0.69; statistically 
significant 

Mean IQ of "different school" group: 
98.53; mean IQ of "same school" 
group: 99.96 

Mean IQ: 97.8; range: 61-138 
Mean IQ: 98.1; range: 52-129 
Mean IQ: 101.1; range: 61-147 

Medians 92 & 84, respectively 

Median: 96 (in 1931); 97 (in 1932) 

Retardation, 1 yr or less; Pintner: less 
than 2 yrs 

Mean IQs: normal hearers, 101; 
deaf, mid-90's 

Mean IQ: 101.9 

Mean IQ: 104.9 

Mean IQs: 96.32 and 108.86, 
respectively 

FIGURE 1. INVESTIGATIONS OF THE INTELLIGENCE OF THE 
DEAF AND HARD-OF-HEARING: 1930 to 1966 
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Vernon (1967) found that thirteen of the investigations showed 

the deaf to be superior in performance areas. In seven studies the 

scores were not significantly different, and in the remaining eleven, 

the deaf were inferior (p. 330). From this it seemed conceivable that 

the deaf score about the same as the hearing group on performance 

measure of intelligence, especially when individual performance tests 

have been administered (Schick, 1934; Streng and Kirk, 1938; and 

Myklebust and Burchard, 1945). 

Although the deaf tend to score about the same as the hearing 

group on performance tests, there is a difference in language abilities 

of these two groups. The writings of Levine (1960), McClure (1966) 

and others point out the generalized language deficiency of the deaf. 

Levine (1960) has stated that at about age ten the deaf child has 

enough language to make a rudimentary start at first grade work. 

McClure (1966) has stated that about 35 per cent of the deaf children 

never achieve functional literacy and only 5 per cent develop average 

skill in verbal language by adulthood (pp. 8-14). 

Effect of Deafness on the Acquisition of Language 

The lack of auditory transmission makes it more difficult to 

learn language and as a group the deaf have a generalized language 

deficit (Calvert, 1962; Heider and Heider, 1940; Simmons, 1962; and 

Myklebust, 1960). Myklebust (1960) has stated: 

. . . one does not speak until he comprehends speech, and one 
does not write until he comprehends the written word, until 
he reads. This is a major implication of the developmental 
hierarchy of Man's language functions. This concept is stressed 
here because of its significance in understanding the marked 
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problem found In deaf children. When hearing Is lacking and 
the hierarchy of language functions is disturbed, it is neces
sary for the child to acquire verbal systems in some other 
manner; another type of hierarchy must be established (pp. 233-
234). 

The other hierarchy that Myklebust (1960) referred to must be 

visual in nature or tactual-kinesthetic or a combination of the two 

(p. 234). The manual language, then, was considered to be a system 

utilized to develop language for the deaf person. 

Birch and Stuckless (1964) investigated the influence of early 

manual communication on the subsequent acquisition of intelligible 

speech, ability to read, speechreading, written language, and psycho

logical adjustment. Their conclusions were : 

1) Early manual communication appears to have no influence 
on the intelligibility of the deaf subject's speech. 
This conclusion is drawn cautiously due to the unsatis
factory method of testing for difference in the speech 
intelligibility of deaf children with and without early 
manual communication. 

2) Early manual communication facilitates the acquisition 
of language in deaf students as manifest through compre
hension in reading. 

3) Early manual communication facilitates the acquisition 
of speechreading skills in deaf students. 

4) Early manual communication facilitates the acquisition 
of language in deaf students manifest through written 
expression. 

5) Early manual communication has no negative influence on 
the psychosocial development of deaf children and prob
ably has the effect of producing d level of psychosocial 
adjustment superior to that of thte deaf child without 
such a communication system (pp. 49-50). 

Goetzinger and Rousey (1959) compared deaf children of deaf 

parents with deaf children of hearing parents and concluded 
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"It would appear that an earlier use of language through the medium of 

signs did not enhance later educational achievement in paragraph mean

ing and vocabulary as measured here," (p. 228). 

Morkovin (1960) reported that in Russia, deaf children acquired 

a vocabulary of up to 2,000 words by the age of six when they were in

troduced to fingerspelling at the age of two. Parents of these child

ren were also encouraged to learn fingerspelling and use it in the 

home (p. 260). This was quite an accomplishment as Smith (1926) re

ported that by the age of six a hearing child had an oral vocabulary 

of approximately 2,500 words (p. 3). 

The research reported in this section has indicated the young 

deaf child seems to have great difficulty in developing language skills. 

This difficulty is felt throughout the deaf person's life, t'urth 

(1966) found that 1,075 deaf children between the ages of fifteen and 

one-half to sixteen and one-half years of age had an average reading 

score of 3.5. 

Some authors have concluded that early manual communication 

aids in subsequent verbal achievement while others do not support this 

conclusion (Birch and Stuckless, 1964; Goetzinger and Rousey, 1959). 

It was concluded that the effect of early manual communication on sub

sequent acquisition of language is still uncertain. 

Manual Communication and Psychological Testing 
-j 

Communication presents a problem when testing a deaf client as 

they do not hear, and many psychologists do not know the manual 



language and are not familiar with the deaf (Woodrick and Lawrence, 

1966, p. 86). This poses a dilemma for the psychologist evaluating 

deaf clients. The psychologist is asked to evaluate the deaf client, 

and if he knows anything about the feelings of the professional workers 

with the deaf he would realize that his report may not be well received 

(Alpiner and Walker, 1966). The evaluation of his report might be less 

critical if the psychologist were familiar with the manual language. 

It was recommended that test instructions be given to the deaf 

client in the language preferred by the client (Pintner and Paterson, 

1915; Levine, 1960). This recommendation presents a problem to the 

psychologist who does not know the manual language. The psychologist 

must give the test instructions in the language preferred by himself 

and hope that it is satisfactory to the client. This recommendation 

brought forth the question: Is manual language really important when 

testing the deaf? Rehabilitation workers with the deaf think so. 

A special report based on a conference conducted at Fort 

Monroe, Virginia, in 1959, gave the following guide line pertaining 

to manual language: "It is strongly recommended that all personnel 

be conversant with manual language and all appropriate means for com

municating with the deaf clients,"(Doctor, 1961), pp. 343-360). Le

vine (1960) states: "For psychologists who habitually serve deaf sub

jects, knowledge of all communications methods is essential for clini

cal practice," (p. 161). Few would argue with the above statement for 

it seemed quite logical that if a psychologist were to serve a large 

group of clients who utilizes a language that is foreign to his 



then the psychologist should become familiar with the language of his 

clients. Levine (1960) went on to add: "But this is too much to ex

pect of a worker who sees only an occasional deaf subject," (p. 161). 

Levine did not go on to speculate about what effect a lack of 

communication in the manual language has on test scores in general. 

She has advanced the belief that the instructions for the Block Design, 

Object Assembly and Digit Symbol subtests of the Wechsler Adult Intel

ligence Scale can be carried out in pantomime (Levine, 1960, p. 192). 

No research was cited to support this claim. 

At the present time, professional rehabilitation workers with 

the deaf favor psychological evaluations given by someone familiar with 

the manual language as well as with the problems of a deaf population. 

This was supported by many statements presented in papers at the Work

shop on Rehabilitation Casework Standards for the Deaf in St. Louis in 

May, 1966. These papers were printed in a report of a Workshop on 

Rehabilitation Casework Standards for the Deaf titled The Vocational 

Rehabilitation of Deaf People edited by Stephen P. Quigley. Some of 

these statements are included below. Alpiner and Walker (1966) have 

stated "Any evaluation done by a psychologist, not familiar with the 

communication problems which deafness presents, should be interpreted 

with caution," (p. 104). Davis (1966) stated: 

Communication is the key factor in psychological testing. 
Unless instructions are understood, the results will not be 
valid. The psychologist who is not sophisticated in the 
.area of deafness will not understand the low verbal ability 
of the average deaf client and will assess his abilities far 
b e l o w  w h a t  t h e y  a c t u a l l y  a r e  . . . .  

Counselors who have a psychologist who understands the impli
cations of deafness and has the ability to communicate with 
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deaf people sure fortunate indeed. Too long the counselor 
has had to depend upon another psychological test score ob
tained from the school with no amplifying remarks, question
able results from a psychologist who doesn't understand the 
problem, or no psychological information at all (p. 61). 

Falberg (1966) added to Davis' comments and stated: 

The soundest solution to the problem of obtaining a valid 
psychological evaluation of the deaf client is as Mr. Davis 
points out, to use a psychologist who is skilled in both 
the clinical aspects of his science and in communication 
with the deaf (p. 74). 

Woodrick and Lawrence (1966) stated: 

Psychologists who are familiar with deaf adults are the ex
c e p t i o n  r a t h e r  t h a n  t h e  r u l e  . . . .  

The counselor should locate and/or develop resources for 
psychological assessment of deaf clients. He should try 
to locate psychologists who sure specially trained in com
munication with and/or psychological evaluation of deaf 
persons. If no specially trained psychologists are avail
able, resource psychologists should be developed in various 
regions, states or districts (p. 86). 

The statements of Woodrick and Lawrence seemed to lean toward 

ignoring the use of a psychologist for testing of clients unless the 

psychologist has skills in communication and/or skills in testing of 

deaf clients. The general impression received was that communication 

is as valuable, if not more so, than knowledge of psychological evalu

ation procedures with deaf clients. 

This general review indicated that the professional rehabilita

tion worker with the deaf views manual communication as necessary when 

giving psychological tests to deaf clients. There seemed to be & pre

vailing feeling, both in the literature and in the content of meetings 

of professional workers with the deaf, that a person could be a medi

ocre psychological technician with manual communication and be well 



received by the group, or a person could be an excellent psychological 

technician without manual communication skills and not be well received. 

The tone described in the previous paragraph has created an un

tenable situation for it results in the professional workers with the 

deaf making the assumption that valid psychological evaluations are 

obtained when they are given via the manual language. Psychological 

evaluations given without the manual language may or may not be valid. 

This judgment is left for the counselor or other referring persons to 

make, but this person may or may not possess the psychological know

ledge to make such a judgment. 

Another question that emerged from the review of the literature 

concerned what is meant when the professional rehabilitation workers 

with the deaf use the statement "valid psychological evaluations" 

(Davis, 1966 and Falberg, 1966)? Ebel (1965) has discussed nine types 

of validity (p. 380). The APA Technical Recommendations (1954) listed 

four types of validity as did the American Educational Research Asso

ciation Technical Recommendations for Achievement Tests (1955). Lind-

quist (1942) has defined validity as "The validity of a test may be 

defined as the accuracy with which it measures that which it is in

tended to measure, or as the degree to which it approaches infalli

bility in measuring what it purports to measure"(p. 213). Ebel (1965) 

stated: PTQ determine how valid a test is, one must compare the 

reality of what it does measure with some ideal conception of what it 

ought to measure," (p. 377). Cureton (1951) has defined validity as 

''an estimate of the correlation between the raw test scores and the 



21 

'true' criterion scores," (p. 625). 

From these definitions of validity it has been concluded that 

professional workers with the deaf were saying that correlations be

tween raw test scores and true criterion scores would be higher when 

the raw scores came from tests administered via manual communication. 

When specific types of validity were examined other questions 

were brought forth. For example, the American Educational Research 

Association has stated predictive validity "is concerned with the 

relation of test scores to measures on a criterion based on perform

ance at some later time," (p. 16). When this type of validity was 

considered, it seemed entirely possible that more valid test results 

may be obtained when the tests are administered without the manual 

language. This situation could be that information is needed to deter

mine the effectiveness of a deaf person's performance in a setting 

where this deaf person has no one with •whom. to communicate vik the 

manual language. It would seem that evaluation without the manual 

communication would be a better predictor of future success in such a 

setting than an evaluation with the manual language. 

However, in most cases the definition by Cureton (1951) followed 

by the author's discussion seemed to summarize what the professional 

workers were saying when they use the term "valid psychological evalua

tions." That is, raw scores obtained from tests administered with the 

manual language are close to the "true" score (valid). This was the 

interpretation that is to be used in this research. The present re

search will help determine if raw test scores obtained from tests ad

ministered without manual communication are significantly different. 
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The writings of the authorities in the field have made no mention of 

this effect. Rather, these authorities have stated the necessity for 

manual communication without offering supportive evidence as to its 

actual effect on test scores. 

It was assumed that the aforementioned interpretation of va

lidity represented the thinking of the professional workers with the 

deaf who use the term "valid psychological evaluation." It was most 

unfortunate that an interpretation had to be made. Workers who use 

the term should make an effort to give a definition so others will not 

have to interpret their remarks. 

Testing Procedures with the Deaf 

One recommended approach to testing deaf clients was to give 

the test administration instructions in the language preferred by the 

client (Levine, 1960 and Pintner and Paterson, 1915). Another approach 

to the communication problem of testing was to provide an interpreter 

when the deaf client is being tested by someone who does not communi

cate manually (Davis, 1966, p. 62). This latter method has at least 

two limitations: 1) more expense, and 2) a qualified interpreter can

not always be found. 

Levine (1960) has pointed out that adolescent and adult deaf 

clients usually possess sufficient language for interview purposes and 

she included some guides for interviewing and testing the deaf clients 

in her text. One such example was a mimeographed adaptation of the 

verbal section of the WAIS. 

Levine believes the WAIS to be the most valuable single instrument 



available for the mental evaluation of most deaf adults. Myklebust, 

Neyhus and Mulholland (1962) also recommended the Wechsler in the 

following comments: 

Appraising the mental ability of the deaf is a complex process 
but indications of the level of intelligence are necessary 
since they provide a pivotal point for much of the counseling 
and guidance. The worker having a background and training in 
psychology would use tests such as the Wechsler, the Hiskey, 
and the Leiter, whereas the counselor not having such spe
cialized training would be dependent on screening tests. What
ever the type of test used, a measure of both verbal and non
verbal ability should be secured (p. 415). 

Stewart (1966) and Jones (1966) have also recommended testing the 

verbal as well as the performance abilities of the deaf in order to 

establish a better understanding of the deaf clients' vocational po

tential . 

There is a danger in evaluating the verbal abilities of deaf 

clients. The danger stems from the psychologist who is unfamiliar 

with the typical low verbal scores of deaf clients and as a result 

may give an erroneous diagnosis of mental retardation. In an effort 

to counteract this situation, Levreault (1965) has prepared a list of 

standard psychological tests which seem not to penalize the deaf be

cause of their verbal deficiency. Levreault has recommended such 

tests as the revised Beta, the Minnesota Clerical, the Minnesota Rate 

of Manipulation Test, the Crawford Small Parts Dexterity Test, plus 

others. 

Many of the authorities in the area of testing the deaf such 

as Levine (1960) and Myklebust, Neyhus and Mulholland (1962) agreed 

that the Wechsler Scales are appropriate tests to use when testing 



the deaf and that both verbal and performance ability scores should be 

obtained. This was the reason for this test's inclusion in the present 

study. 

Levine (1960) modified the verbal administration procedures of 

the Wechsler Adult Intelligence Scale and presented the client with a 

mimeographed form with sufficient space after each question for a 

written response and stated: "Some subjects prefer to read the text 

questions without interference from the examiner except for the in

structions required for each test series"(p. 189). 

The Levine method of mimeographed sheets was tried by this 

author in the evaluation of deaf clients during October of 1965. This 

approach did not seem too satisfactory at the time and the Levine 

method was adapted somewhat to the Oral-Written method as defined in 

Chapter I and outlined in Chapter III of this study. The mimeographed 

sheet technique seemed similar to a group test while the Oral-Written 

approach seemed like an individual test. When reviewing the works of 

Schick, (1934) Streng and Kirk, (1938) and Myklebust and Burchard 

(1945), it was noted that deaf students compared more favorably to 

the hearing group on individual tests. This knowledge, plus a lack 

of satisfaction with the Levine method of mimeographed sheets, gave 

the reasoning for the Oral-Written approach. 

The Differential Aptitude Test was chosen as a test for the 

research as it appeared to be more typical of the recommended group 

aptitude tests. Some of these recommended tests were: Geheral Apti

tude Test Battery (Davis, 1966), the Minnesota Clerical, the Bennett-

Frye Mechanical Comprehension, the revised Minnesota Paper Form 
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Board, etc.,(Levreault, 1965). 

Reliability of the Wechsler Adult Intelligence Scale 

The purpose of this section was to give some evidence that the 

Wechsler Adult Intelligence Scale was an acceptable and reliable indi

vidual test of intelligence. The reliabilities reported in the manual 

for the age group included in this study were: Verbal IQ - .96, Per

formance IQ - .93, and Pull Scale IQ - .97 (Wechsler, 1955, p. 13). 

These reliability coefficients were obtained from a nationwide sampling 

procedure which most test reviewers applaud. Anastasi (1961) has 

stated: "The care with which a representative nationwide normative 

sample was assembled is a particularly noteworthy feature of the WAIS 

standardization," (p. 314). 

Guertin (1959) reviewed the test in the Fifth Mental Measure

ments Yearbook and stated: "It can be expected to take its place as a 

paragon of intelligence tests and will serve as a criterion of validity 

for nearly all newly proposed measures of intelligence," (p. 551). 

The quoted statements of Anastasi (1961) and Guertin (1959) 

combined with the aforementioned recommendations of Levine (1960) and 

Myklebust, Neyhus and Mulholland (1962) seemed to support the ration

ale for utilizing the WAIS as the major psychological testing instru

ment of the present study. Also, in this country the WAIS is probably 

the most popular instrument for measuring the intelligence of adults. 
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Practice Effects of the Wechsler Scales 

One of the problems foreseen in this type of investigation was 

that of practice effect on the test scores. The literature was re^ 

viewed in order to establish the effect of practice on a test-retest 

administration of the Wechsler Scales even though it was assumed that 

the research design controlled this phenomenon. The reviewer was un

able to locate any research which measured the practice effects on the 

Wechsler Adult Intelligence Scale specifically. However, several 
•• 

studies were located that examined the effects of practice on the 

Wechsler-Bellevue Form I (Derner, Arborn and Canter, 1950; Steisel, 

1951; Steisel, 1951). It was believed that the practice effects on 

the Wechsler Adult Intelligence Scale would not differ significantly 

from the practice effects on its older counterpart, the Wechsler-

Bellevue, Form I. The research conducted by Neuringer (1963) at the 

University of Kansas seemed to partially support this claim. Neuringer 

(1963) tested fifty university students with both the Wechsler-Bellevue, 

Form I and the Wechsler Adult Intelligence Scale. No significant dif

ference was found between any of the subtest means. The t values 

ranged from .03 to .74. No significant difference was found between 

the mean Verbal IQ's of the two tests. However, a significant differ

ence beyond the .05 level of confidence was found between the Perform

ance IQ's obtained from the two instruments. Similarly, a significant 

difference was found between the Full Scale IQ's of the two testis. 

In both of the significant comparisons the Wechsler-Bellevue, Form I 

yielded higher mean values (pp. 755-763). 
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The Wechsler-Bellevue, Form I and the Wechsler Adult Intelli

gence Scale are not billed as equivalent forms so it was not surpris

ing to find at least some difference between these two instruments. 

The insignificant differences between the subtest means was seen as 

supporting the claim that practice effects of the WAIS does not differ 

significantly from the Wechsler-Bellevue, Form I. 

When examining the practice effects of the Wechsler-Bellevue, 

Form I, Steisel (1951) stated, "The findings, in general, corroborate 

those of previous studies in indicating that the significant gains in 

retest scores are maintained up to approximately three months but may 

dissipate thereafter," (p. 203). 

Reliability of the Differential Aptitude Test 

The reliability of the Differential Aptitude tests as reported 

by the manual varied from .71 to .92 depending on the various subtests. 

The reliability of the Space Relations subtest of the Differential 

Aptitude Test was .93 for the boys and .90 for the girls (Bennett, 

Seashore and Wesman, 1959, p. 66). 

Super and Crites (1962) have reported similar reliability 

figures, "The stability of DAT scores over time has also been reported 

for ninth grade boys retested in the twelfth grade they range from .62 

to .87; for girls, .58 to .82," (p. 345). 

The DAT manual gave several pages of reliability coefficients 

computed by several different methods and also treated validity in 

the same manner. The validity of the DAT was best expressed by Anas-

tasi (1962): 
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The amount of validity data available on the DAT is overwhelm
ing, including several thousand validity coefficients. Most 
of these data are concerned with predictive validity in terms 
of high school and college achievement. Many of the coeffi
cients are high, even with intervals as long as three years 
between test and criterion data (p. 350). 

Carroll (1959) in the Fifth Mental Measurements Yearbook 

stated: 

At the present time, it can be said that, considering the 
tests themselves and all the supporting data, the DAT consti
tutes the best available foundation battery for measuring the 
chief intellectual abilities and learned skills which one needs 
to take account of in: high school counseling (p. 605). 

The writing of the authorities in the field of testing quoted 

above supports the usage of the DAT for testing high school age stu

dents .. 

Practice Effects of the DAT Space Relations 

The research reviewed indicated that practice effects were 

present on group administered tests. In general, this effect was quite 

significant after one month (Peel, 1952) and tended to be less signifi

cant after eight weeks (Dempster, 1954). The greatest gains were demon

strated when either repeated testing?or coaching and testing, was con

ducted weekly for several weeks (Dempster, 1954). Heim and Watts 

(1957) have stated that coaching plus practice is more efficacious 

than practice alone, whether the practice tasks be the retaking of 

identical or of parallel tests (p. 199). 

Specific research dealing with the DAT Space Relations has 

found a test-retest correlation coefficient of .91 with a one month 

interval between test administrations (Glaser, 1952, p. 62). This 
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correlation closely approximates the reliability coefficients of .93 

for boys and .90 for girls reported in the manual (Bennett, Seashore, 

and Wesman, 1959, p. 66). 

From this review, it was concluded that the time interval be

tween test-retest administrations of the DAT Space Relations combined 

with the design as enumerated in Chapter III of the present study con

trolled for the effect of practice. 

Summary 

It was a well known fact that a child born deaf or deafened 

before the age of three experiences difficulty in developing language 

skills. This fact was even partially demonstrated by an item on the 

comprehension subtest of the Wechsler Adult Intelligence Scale that 

states: "Why are people who are born deaf usually unable to talk?" 

Being aware of this information, professional workers with the deaf 

tended to discount psychological evaluations performed by psychologists 

who were not conversant in the manual language. However, those workers 

who made these statements did not offer any research that gave an indi

cation of the effect of this lack of communication in the manual lan

guage on psychological test scores. 

This research was designed to look at these effects with two 

testing instruments—namely, €he Wechsler Adult Intelligence Scale and 

the Space Relations test of the Differential Aptitude test. The Wechs

ler was chosen because it was a test that is recommended for usage by 

authorities on testing with the deaf. The DAT Space Relations was 

chosen because it appeared to be fairly representative of some of the 
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recoranended tests to use with the deaf client. Also, the former is an 

individually administered test and the latter is a group administered 

test which allowed an examination of the effects on both individual and 

group administered tests. 

Five main points emerged from the review of the research: 

1) The deaf score as well as the hearing on individual perform

ance tests of intelligence. 

2) The deaf have a generalized verbal defect. 

3) The influence of early manual communication on the subse

quent acquisition of language was still uncertain. 

4) The professional workers with the deaf preferred their 

clients to receive testing in both the verbal and perform

ance areas. 

5) The professional workers with the deaf tended to discount 

psychological evaluations given by psychologists who were 

not familiar with the manual language, even though there 

was no research offered to estimate the effect on scores 

due to this lack of communication in the manual language. 



CHAPTER III 

METHOD AND PROCEDURES 

The purposes of this chapter are threefold. First, to provide 

a description of the setting in which the stud/ was conducted. Second, 

to explain the data collection phase which included the sample, instru

ments and methodology of data collection. Third, to give an explana

tion of the statistical treatment of the data. 

Setting 

Two state schools for the deaf were utilized in order to obtain 

an adequate number of deaf subjects between the ages of sixteen and 

twenty-one. The two schools selected were the Arizona State School for 

the Deaf and Blind in Tucson and the Colorado State School for the Deaf 

and Blind in Colorado Springs. 

The reason for selecting the two different school populations 

was similar to that employed by Turechek (1967). These two schools, 

located in the southwestern part of the United States, had student 

bodies that were quite similar plus similar educational philosophies 

(Turechek, 1967, p. 49). 

Turechek (1967), in an overview of the educational practices of 

these two schools with respect to both the oral method and manual com

munication, has stated that: 

The primary classes were taught by the oral method utilizing 
speech, speechreading and written language. This method was 
followed for approximately the first six years of the school 
program. 

31 
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At the intermediate levels a combined approach was introduced. 
In this, speech and speechreading were continued with the addi
tion of manual communication. Use of the latter was for the 
benefit of those students who had not progressed satisfactorily 
through the exclusive use of oral communication (p. 49). 

The students at both schools have used the manual language as 

their primary method of communication with one another. 

Selection of Subjects 

Following examinations of records, it was determined that 

thirty subjects were available at the Arizona School who met the deaf 

subject criteria and had not received either the Wechsler Adult Intelli

gence Scale or the Space Relations section of the Differential Aptitv)de 

test during the previous twelve months. Twenty-one subjects were iden

tified at the Colorado School who met the same criteria. However, one 

subject was ill and hospitalized during the testing trip to Colorado 

leaving only twenty subjects available. Therefore, the sample at Colo

rado consisted of the twenty students who were in attendance at the 

time of the testing. The twenty subjects at Colorado and the thirty 

subjects at Arizona provided an N of fifty. 

All fifty subjects were tested during the first administration. 

Forty-eight of the original fifty subjects tested with the Wechsler 

Adult Intelligence Scale were retested during the second test adminis

tration with two not being available. One of the two subjects not re-

tested had left school, and the other subject was judged to be an oral 

student who did not possess adequate manual communication. 

Forty-four of the original fifty subjects tested with the DAT 

Space Relations test were retested during the second test administration. 
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Two of these subjects were the same two that did not take the retest 

administration of the WAIS. The other four subjects were absent due 

to illness, hospitalization, or quitting school. 

The N's for the statistical treatment became forty-eight for 

the WAIS comparisons and forty-four for the DAT comparison. Fortunately 

the research design was maintained without discarding more data. That 

is, twenty-four of the WAIS group were tested first by the Simultaneous 

Method and twenty-four by the Oral-Written Method. Similarly, twenty-

two of the DAT Space Relations group were tested first by the Simul

taneous Method and twenty-two by the Oral-Written Method. 

Twenty-eight of the forty-eight in the WAIS group were males 

and twenty were females. According to school records, twenty-six of 

the forty-eight were born deaf, nine were diagnosed as deaf before the 

age of one, ten were diagnosed as deaf between the age of one and two 

years, and the remaining three were diagnosed as deaf between the age 

of two and three years. 

Twenty-four of the forty-four in the DAT Space Relations group 

were males and twenty Were females. According to the school records 

twenty-four of the forty-four were born deaf, nine were diagnosed as 

deaf before the age of one, eight were diagnosed as deaf between the 

age of one and two years, and the remaining three were diagnosed as 

deaf between the age of two and three years. 

Procedures 

1) Six qualified examiners administered the WAIS to the sub

jects. Three had proficient manual language skills, and utilized only 
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the Simultaneous Method. Two of the examiners were doctoral students 

at the University of Arizona and graduates of Gallaudet College. The 

third examiner holds a Master of Science Degree in Rehabilitation from 

the University of Arizona and had worked at the Colorado State School 

for the Deaf and Blind for one and one-half years. All three examiners 

were judged to have proficient manual language skills by the Superin

tendent of the Colorado State School for the Deaf and Blind. 

Three examiners administered the WAIS via the Oral-Written 

Method. One of the examiners was a doctoral student at the University 

of Arizona. The second examiner was a Master's student at the Univer

sity of Arizona and the third holds a degree from Colorado College. 

Three of these examiners administered the Space Relations sec

tion of the DAT. Two examiners employed the Simultaneous Method and 

the third utilized the Oral-Written Method. 

All of the examiners were judged hy the researcher to be com

petent in administering the testing instruments. (This investigator 

has administered in excess of 250 of these instruments in the past 

three years and has taught graduate courses in the administration and 

use of both the WAIS and the DAT). 

2) During the months of December, 1966, and January, 1967, 

the test battery was administered to the sample. One-half of the group 

in each school was tested by the Oral-Written Method and the other half 

was tested by the Simultaneous Method. 

3) Techniques used in administering the Wechsler Adult Intel

ligence Scale. 
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a) Simultaneous Method: The three examiners who adminis

tered the test with the Simultaneous Method made up a manual 

language guide (Appendix A) for all of the instructions and 

questions on this test. This guide indicated what word was to 

be signed, and for words which do not have clear signs, the 

guide indicated that the word should be fingerspelled. During 

the signing and/or fingerspelling, the examiner was to orally 

speak the instructions. 

The client was allowed to use the manual language, 

speech, or a combination of manual language and speech, in 

communicating his responses. The test was administered as 

standardized except for the addition of the manual language. 

b) Oral-Written Method; All instructions and questions 

were typed on 5" x 8" cards (Appendix B). There was a separate 

card for the instructions of each subtest and a separate card 

for each question. There was one exception—only the direc

tions of the Digit Span subtest were typed on 5" x 8" cards. 

The actual test items (series of numbers) were spoken and the 

deaf subject had to utilize only lipreading. Cards were also 

typed containing the probing questions that were given in the 

manual for utilization when a response is unclear. The exam

iner held the 5" x 8" card a little below his mouth (in approx

imately the same position as the hands would be when signing) 

and gave the client an opportunity to read the instructions or 

questions while the examiner spoke them. The client was al

lowed to speak or write his answers to the questions. The 
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test was administered as standardized except for the addition 

of the Oral-Written Method. 

Almost every conceivable response that the examiner 

needed to make was typed on individual 5" x 8" cards. However, 

if the examiner needed to state something further he was al

lowed to write notes to the examinee. 

Timing of the Performance items began as soon as the 

objects were laid out and the instruction "begin" given. The 

instruction "begin" was on a typewritten card. The timing on 

the Arithmetic subtest of the verbal section was as follows: 

Timing was started as soon as the examiner finished speaking 

the question. However, the examiner was encouraged to speak at 

a slow enough pace as to allow the deaf subject to catch the 

oral picture of the typewritten word. This procedure was prac

ticed by the examiners so that timing was considered consist

ent. 

4) Techniques used in administering the Space Relations Sec

tion of the Differential Aptitude Test. 

a) Simultaneous Method; The test was administered to 

groups of eight to eleven students. The examiner simultane

ously spoke and signed or spelled the instructions. A manual 

language guide (Appendix C) was constructed so the examiners 

would know when to sign and/or fingerspell. The examiner told 

the subjects when to begin and they stopped when the lights in 

the testing room were flashed off and on. 
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b) Oral-Written Method; The test was administered to 

groups of eight to eleven subjects. The examiner orally spoke 

the instructions and at the same time pointed to the instruc

tions written upon the blackboard. The examiner told the sub

jects when to begin and they stopped when the lights in the 

testing room were flashed off and on. 

5) The second testing was administered between three and one-

half amd four and one-half months after the first test administration. 

The subjects who were tested first by the Oral-Written Method were re-

tested by the Simultaneous Method. The subject who were tested by the 

Simultaneous Method were retested by the Oral-Written Method. It was 

assumed that this alternating testing procedure combined with the 

period between test-retest controlled for practice effects. 

6) The scoring of tests was done by a panel of three judges 

not involved in the testing. This procedure controlled examiner scor

ing difference. 

Two of the judges were full-time employees of the psychometric 

unit of the Rehabilitation Center of the University of Arizona. Both 

administer the Wechsler Adult Intelligence Scale on a routine basis as 

part of their duties for the clients of the Center. The third examiner 

was also a full-time employee of the Rehabilitation Center and admin

isters the test routinely for the clients involved in the special proj

ect on which he works. All three of the judges held Masters Degrees— 

one in psychology, one in Rehabilitation counseling, and one in sec

ondary school counseling. Two of the judges were also doctoral stu-

cents at the University of Arizona. 
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All of the judges had sufficient knowledge and experience to 

score the test results. 

Analysis of the Data 

In order to determine the appropriate statistics to test the 

hypotheses, three steps in the analysis were taken. The first step 

was to compute means, variances and standard deviations (unbiased) for 

all the data that pertained to the hypotheses. The next step was to 

apply the chi square goodness of fit test in order to determine if the 

distribution of scores constitute a normal distribution (Garrett, 1958, 

pp. 257-258). Table I shows the chi square approach for the WAIS com

parison groups. 

TABLE 1 

TESTING THE DIVERGENCE OF OBSERVED RESULTS FROM THOSE 
EXPECTED ON THE HYPOTHESIS OF A NORMAL DISTRIBUTION 

beyond between between between between beyond 
sigma -2 -2 & -1 -1 & M M & +1 +1 & +2 +2 

Observed (fQ) 

Expected (fg) 1 7 16 16 

<fo " fe> 

(-.5) 

(fo " fe)2 

(fo " fe>2 

f e 

df = 5 need a X of 11.070 to reach significance at .05 level 
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The expected values were computed in the following manner: 

Approximately 34 per cent of the forty-eight subjects (sixteen) should 

fall between the mean and the first standard deviation if the distribu

tion is essentially normal; approximately 14 per cent of the subjects 

(seven) should fall between the first and second standard deviations; 

approximately 2 per cent of the subjects (one) should fall beyond the 

second standard deviation. The same chi square approach was employed 

to determine if the DAT Space Relations scores of the forty-four sub

jects were essentially normal. 

The observed values were computed by simply counting the num

ber of scores falling between the mean and first standard deviation, 

between the first and second deviations, and beyond the second stand

ard deviations. 

Degrees of freedom for chi square was determined by rows -ioHe 

times columns -one. In this case there were two rows and six columns 

which means there were five degrees of freedom. From Table E of 

Garrett (1958, p. 450) it was determined that a chi square value of 

11.070 was needed before the inference could be made the distributions 

were not normal (.05). 

The next step was to see if the equal variance assumption 

could be met. For this check the simple F test was utilized. 

From Table F of Garrett (1958, pp. 451-454) it was determined 

that an F ratio of 1.46 (.05) was needed before the inference could be 

made that the variances of the WAIS comparisons were not equal. An F 

ratio of 1.49 (.05) was needed before the inference could be made that 

the variances of the DAT Space Relations comparison were not equal. 
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From an examination of the data it was determined that the 

equal variance assumption was met for all the data that pertained to 

the five hypotheses. The normality assumption was met for all of the 

comparisons with the exception of two subtests of the verbal section 

of the WAIS. On both the Comprehension and Digit Span subtests the 

distribution of scores obtained by the Oral-Written Method was signif

icantly different from what one might expect under the hypothesis of 

normality. Because of this the Wilcoxin Matched-Pairs Signed-Ranks 

test (Siegel, 1956, pp. 75-83) was used to check for significance of 

differences for these two comparisons. 

Having met the equal variance and normality assumptions on the 

remaining comparisons, a t test of significance between group means 

could be utilized. The design was such that the same person was tested 

both by the Simultaneous Method and Oral-Written Method, meaning the 

two groups were correlated groups. This le^d to the decision to use 

the t test of significance of the difference between two correlated 

means as outlined by Garrett (1964, pp. 226-227). For the WAIS com

parisons there were forty-eight pairs of scores, therefore the degrees 

of freedom became forty-eight -one, or forty-seven. The hypotheses 

were checked at both the .05 and .01 level of confidence. From Owen 

(1962) it was determined that a t value of 2.0117 was needed to reject 

the null hypotheses at the .05 level, and a t value of 2.6846 was 

needed to reject the null hypotheses at the .01 level. 

For the DAT Space Relations comparisons there were forty-four 

pairs of scores, therefore the degrees of freedom became forty-four 

-one, or forty-three. The hypothesis was checked at both the .05 and 
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.01 level of confidence. From Owen (1962) it was determined that a t 

value of 2.0167 was needed to reject the null hypothesis at the .05 

level, and a t value of 2.6951 was needed to reject the null hypotheses 

at the .01 level. 

As a matter of interest the t test approach was also used on 

the comparisons involving the Comprehension and Digit Span subtests 

even though the equal variance assumption was not met. This meant that 

on these two subtests (Comprehension and Digit Span) both the t test and 

Wilcoxin Matched-Pairs Signed-Ranks were utilized to ascertain the sig

nificance of difference between the group means. 

After the hypotheses were tested the data obtained from the 

eleven subtests were combined and additional comparisons were made. 

These comparisons were made in order to investigate the possibility of 

trends emerging that could be related to the significant finds. The 

following variables were examined: 

a) testing experience of examiner 

b) age of onset of deafness 

c) decibel loss 

d) reading ability as measured by school achievement tests 

e) sex differences 

f) oral ability as measured by the WA1S Digit Span subtest 

A chi square approach was utilized in order to test for the 

emergence of these trends. 
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Summary 

In this chapter the settings in which the data were collected 

were discussed. The sample, instruments, and methods of data collection 

were outlined, and the explanation of the statistical treatment was in

cluded. 



CHAPTER IV 

RESULTS OF ANALYSES 

This chapter presents the results of the research findings of 

this study. The hypotheses are stated again and the results pertain

ing to each hypothesis fire presented. The chapter is organized so that 

the sequence of presentation parallels the order in which the hypoth

eses were stated in Chapter I. In addition, the chapter includes the 

statistical analyses of some of the variables which may have had an 

effect on the outcome of the stucty. 

In order to test the first four hypotheses, test and retest 

administrations of the WAIS were given to each of the forty-eight sub

jects. One-half of the subjects were first tested by the Oral-Written 

Method. Between three and one-half and four and one-half months after 

the first administration each of the forty-eight subjects was retested. 

The twenty-four subjects tested first by the Simultaneous Method were 

retested by the Oral-Written Method. Similarly, the twenty-four sub

jects tested first by the Oral^Written Method were retested by the 

Simultaneous Method. 

In order to test hypothesis number five, test and retest ad

ministrations of the DAT Space Relations were given to each of the 

forty-four subjects. One-half of the subjects were tested first by 

the Simultaneous Method and one-half were tested first by the Oral-

Written Method. Between three and one-half and four and one-half 

months later each of the forty-four subjects were retested. The 
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twenty-two subjects tested first by the Simultaneous Method were re-

tested by the Oral-Written Method. Similarly, the twenty-two subjects 

tested first by the Oral-Written Method were retested by the Simultan

eous Method. 

The tables presented in this chapter contain the essential 

values needed to test the various hypotheses. Such values as means, 

variances, standard deviations, correlations, tests of significance, 

and other pertinent statistics are presented. 

Testing Hypothesis Number One 

Hypothesis number one states: There is no significant differ

ence between the mew WAIS Verbal IQ of deaf subjects tested by the 

Simultaneous Method and the same subjects when tested by the Oral-

Written Method. Table 2 reports the summary of the results of the 

analyses utilized in testing this hypothesis. 

The mean WAIS Verbal IQ of the forty-eight subjects was 71.8958 

when tested by the Simultaneous Method, and 67.4375 when tested by the 

Oral-Written Method. Both the equal variance assumption and normality 

assumption were met so the t test for correlated groups was utilized 

to test the significance of difference between these two means. The 

resultant t test value was 3.7750 and was significant beyond the .01 

level of confidence. 

Because of the significant results, the hypothesis was re

jected and the conclusion drawn that the mean WAIS Verbal IQ of deaf 

subjects was significantly higher when tested by the Simultaneous 

Method. The absence of the manual language in the Oral-Written Method 
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TABLE 2 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS VERBAL IQ FOUND UNDER TWO MODES 

OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (OW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

71.8958 

234.7230 

15.3209 

2.2114 

1.8704 

4.4583 

.8484 

1.1829 

3.7750** 

48 

67.4375 

198.4238 

14.0863 

2.0332 

2.3090 

* significant at the .05 level but less than .01 
**significant at or beyond the .01 level 
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seemed to result in these deaf subjects receiving a mean WAIS Verbal 

IQ that was about four and one-half IQ points less than when tested by 

the Simultaneous Method. 

Testing Hypothesis Number Two 

Hypothesis number two states: There is no significant differ

ence between the mean WAIS Performance IQ of deaf subjects when tested 

by the Simultaneous Method and the same subjects when tested by the 

Oral-Written Method. Table 3 reports the summary of the results of 

the analyses utilized in testing this hypothesis. 

The mean WAIS Performance IQ of the forty-eight subjects was 

105.6250 when tested by the Simultaneous Method and 106.5833 when 

tested by the Oral-Written Method. Both the equal variance and nor- -

mality assumptions were met so the t test for correlated groups was 

utilized to test the significance of difference between these two means. 

The resultant t test value was .9925 and did not reach a level of sig

nificance for rejection of the null hypothesis. Because of this, the 

conclusion was drawn that the method of testing (Simultaneous or Oral-

Written) did not have any differing effects on the outcome of the Per

formance IQ. 

Testing Hypothesis Number Three 

Hypothesis number three states: There is no significant dif

ference between the mean WAIS Full Scale IQ of deaf subjects when 

tested by the Simultaneous Method and the same subjects when tested 

by the Oral-Written Method. Table 4 reports the summary of the results 

of the analyses utilized in testing this hypothesis. 



TABLE 3 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS PERFORMANCE IQ FOUND UNDER TWO MODES 

OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (CW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

105.6250 

265.1198 

16.2825 

2.3502 

1.6919 

-.9583 

.9184 

1.0585 

.9925 

48 

106.5833 

280.6463 

16.7525 

2.4180 

3.0669 

* significant at the .05 level but less than .01 
**significant at or beyond the .01 level 
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TABLE 4 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS FULL SCALE IQ FOUND UNDER TWO MODES 

OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SW) - Mean (OW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

85.4375 

225.2820 

15.0094 

2.1664 

.9776 

2.0417 

.9165 

1.0962 

2.3448* 

48 

83.3958 

205.5008 

14.3353 

2.0691 

2,6918 

* significant at the .05 level but less than .01 
••significant at or beyond the .01 level 
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The mean WAIS Full Scale IQ of the forty-eight subjects was 

85.4375 when tested by the Simultaneous Method and 83.3958 when tested 

by the Oral-Written Method. Both the equal variance and normality as

sumptions were met so the t test for correlated groups was utilised t.o 

test the significance of difference between these, two means. The re

sultant t test value was 2.3448 and was significant at the .05 level 

of confidence. 

Because of the significant results found, the hypothesis was 

rejected and the conclusion drawn that the mean WAIS Full Scale i.q of 

deaf subjects was significantly higher when tested by the Simultaneous 

Method. 

Testing Hypothesis Number Four 

Hypothesis number four states there is no significant differ

ence between the mean WAIS subtest scaled scores of deaf subjects when 

tested by the Simultaneous Method and the same subjects when tested by 

the Oral-Written Method on any of the following subtests: 

a) information 

b) Comprehension 

c) Arithmetic 

d) Similarities 

e) Digit Span 

f) Vocabulary 

g) Digit Symbol 

h) Picture Completion 

i) Block Design 



j) Picture Arrangement 

k) Object Assembly 

The discussion of the results of the statistical analyses uti

lized to test this hypothesis was divided into eleven parts for clarity. 

Each part presents the data pertaining to one of the subtests listed 

in the hypothesis. The sequence of discussion parallels the order in 

which the subtests were presented in the hypothesis. 

a) Information: Part (a) of hypothesis number four states 

that there is no significant difference between the mean WAIS Informa

tion scaled score of deaf subjects when tested by the Simultaneous 

Method and the same subjects when tested by the Oral-Written Method. 

Table 5 reports the summary of the results of analyses utilized in 

testing this part of hypothesis number four. 

The mean WAIS Information subtest scaled score of the forty-

eight subjects was 4.9166 when tested by the Simultaneous Method and 

4.9166 (identical) when tested by the Oral-Written Method. Both the 

equal variance assumption and normality assumption were met so the t 

test for correlated groups was utilized to test the significance of 

difference between these two means. The resultant t test value was 

.0000 and did not reach a level of significance for rejection of the 

null hypothesis. The conclusion was drawn, therefore, that method of 

testing (Simultaneous or Oral-Written) did not have any differing ef

fects on the outcomes of the Information subtest scaled scores. 

b) Comprehension; Part (b) of hypothesis number four states 

that there is no significant difference between the mean WAIS Compre

hension subtest scaled score of deaf subjects when tested by the 



TABLE 5 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS INFORMATION SCALED SCORE FOUND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 48 48 

Mean 4.9166 4.9166 

Variance 9.9584 7.3794 

Standard Deviation 3.1557 2.7165 

Standard Error of 
the Mean .4554 .3921 

Mean (SM) - Mean (CM) .0000 

Correlation .7940 

F Ratio (Equal Variance 
Assumption) 1.3495 

Chi Square (Normality 
Assumption 3.4419 2.2298 

t test value .0000 

* significant at the .05 level 
**significant at or beyond the 

but less than 
.01 level 

.01 
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Simultaneous Method and the same subjects when tested by the Oral-

Written Method. Table 6 reports the summary of the results of the 

analyses utilized in testing this part of hypothesis number four. 

The mean WAIS Comprehension subject scaled score of the forty-

eight subjects was 3.6250 when tested by the Simultaneous Method and 

2.5416 when tested by the Oral-Written Method. The equal variance as

sumptions were met and the normality assumption was met on the Simul

taneous Method. However, the distribution of scores obtained by the 

Oral-Written Method was not normal ( 3f2 = 15.3526). This meant that 

the normality assumption of the t test was not met. Therefore, the 

Wilcoxin Matched-Pair Signed-Ranks test was utilized to test the signi

ficance of difference between the two means. For reason of interest 

the t test was also utilized in order to see how the results of the two 

tests would compare. The resultant t test value was 3.7358 and was 

significant beyond the .01 level of confidence. The Wilcoxin Matched-

Pairs Signed-Ranks test gave a z value of 3.4349 and was significant 

beyond the .01 level of confidence. Even though the normality assump

tion of the t test was not met, the t test value was not too divergent 

from the z value obtained by the Wilcoxin test. Both values were sig

nificant at beyond the .01 level of confidence. 

Because of these results, part (b) of hypothesis number four 

was rejected and the conclusion drawn that the mean WAIS Comprehension 

subtest scaled score of deaf subjects was significantly higher when 

tested by the Simultaneous Method. 



53 

TABLE 6 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS COMPREHENSION SCALED SCORE FOUND 

UNDER TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SW) - Mean (OW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption 

t test value 

z value (Wilcoxin Matched-
Pairs Signed-Ranks Test) 

48 

3.6250 

7.0236 

2.6502 

.3825 

2.8014 

1.0834 

.7203 

1.0518 

3.7358** 

3,4349** 

48 

2.5416 

7.3853 

2.7176 

.3922 

15.3526** 

* significant at the .05 level but less than .01 
**significant at or beyond the .01 level 
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c) Arithmetic: Part (c) of hypothesis number four states 

that there is no significant difference between the mean WAIS Arithme

tic subtest scaled score of deaf subjects when tested by the Simultan

eous Method and the same subjects when tested by the Oral-Written 

Method. Table 7 reports the summary of results of the analysis util

ized in testing this part of hypothesis number four. 

The mean WAIS Arithmetic subtest scaled score of the forty-

eight subjects was 5.0208 when tested by the Simultaneous Method and 

4.8958 when tested by the Oral-Written Method. Both the equal variance 

eind normality assumptions were met so the t, test for correlated groups 

was utilized to test the significance of difference between these two 

means. The resultant t test value was .5885 and did not reach a level 

of significance for rejection of the null hypothesis. Therefore, the 

conclusion was drawn that method of testing (Simultaneous or Oral-

Written) did not have any differing effects on the outcome of the 

Arithmetic subtests scaled scores. 

d) Similarities: Part (d) of hypothesis number four states 

that there is no significant difference between the mean WAIS Similari

ties subtest scaled score of deaf subjects when tested by the Simultan

eous Method and the same subjects when tested by the Oral-Written 

Method. Table 8 reports the summary of results of the analyses util

ized in testing this part of hypothesis number four. 

The mean WAIS Similarities subtest scaled score of the forty-

eight subjects was 5.7500 when tested by the Simultaneous Method and 

4.9583 when tested by the Oral-Written Method. Both the equal vari

ance and normality assumptions were met so the t test for correlated 
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TABLE 7 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS ARITHMETIC SCALED SCORE FOUND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (OW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

5.0208 

9.4089 

3.0674 

.4427 

.7633 

.1250 

.8803 

1.1204 

.5885 

48 

4.8958 

8.3972 

2.8978 

.4182 

1.5691 

* significant at the .05 level but less them .01 
••significant at or beyond the .01 level 
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TABLE 8 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS SIMILARITIES SCALED SCORE FOUND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (OW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

5.7500 

13.8838 

3.7261 

.5379 

4.0947 

.7917 

.5279 

1.0585 

1.5345 

48 

4.9583 

13.1660 

3.6285 

.5237 

6 . 0490 

* significant at the .05 level but less than .01 
••significant at or beyond the .01 level 



groups was utilized to test the significance of difference between 

these two means. The resultant t test value was 1.5345 and did not 

reach a level of significance for rejection of the null hypothesis. 

Therefore, the conclusion was drawn that method of testing (Simultaneous 

or Oral-Written) did not have any differing effects on the outcome of 

the Similarities subtests scaled scores. 

e) Digit Span; Part (e) of hypothesis number four states that 

there is no significant difference between the mean WAIS Digit Span sub

test scaled score of deaf subjects when tested by the Simultaneous Method 

and the same subjects when tested by the Oral-Written Method. Table 9 

reports the summary of the results of analyses utilized in testing this 

part of hypothesis number four. 

The mean WAIS Digit Span subtest scaled score of the forty-

eight subjects was 5.0208 when tested by the Simultaneous Method and 

2.9791 when tested by the Oral-Written Method. The equal variance as

sumption was met and the normality assumption was met on the Simultan

eous Method. However, the distribution of scores obtained by the Oral-

Written Method was not normal (X ~ 12.2633). This meant that the 

normality assumption of the t test was not met. Therefore, the Wilcoxin 

Matched-Pairs Signed-Ranks test was utilized to test the significance 

of difference between the two means. For reason of interest the t test 

was also used in order to see how the results of the two tests would 

compare. The resultant t test value was 4.7848 and was significant 

beyond the .01 level of confidence. The Wilcoxin Matched-Pairs Signed-

Ranks test gave a z value of 3.9845 which was also significant beyond 

the .01 level of confidence. 
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TABLE 9 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS DIGIT SPAN SCALED SCORE FOTJND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 48 48 

Mean 5.0208 2.9791 

Variance 10.3638 9.9288 

Standard Deviation 3,2193 3.1510 

Standard Error of 
the Mean .4646 .4548 

Mean (SM) - Mean (OW) 2 .0417 

Correlation .5697 

F Ratio (Equal Variance 
Assumption) 1 .0438 

Chi Square (Normality 
Assumption 3.4240 12.2633* 

t test value 4 .7848** 

z value (Wilcoxin Matched-
Pairs Signed-Ranks Test) 3 .9845** 

* significant at the .05 level 
^^significant at or beyond the 

but less than 
.01 level 

I—
1 o
 • 
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Because of the significant findings, part (e) of hypothesis 

number four was rejected and the conclusion drawn that the mean WAIS 

Digit Span subtest scaled score of deaf subjects was significantly 

higher when tested by the Simultaneous Method:. 

f) Vocabulary: Part (f) of hypothesis number four states 

that there is no significant difference between the mean WAIS Vocabul

ary subtest scaled score of deaf Subjects when tested by the Simultan

eous Method and the same subjects when tested by the Oral-Written 

Method. Table 10 reports the summary of the results of analysis util

ized in testing this part of hypothesis number four. 

The mean WAIS Vocabulary subtest scaled score of the forty-

eight subjects was 2.9583 when tested by the Simultaneous Method and 

2.4791 when tested by the Oral-Written Method. Both the equal variance 

and normality assumptions were met so the t test for correlated groups 

was utilized to test the significance of difference between these two 

means. The resultant t test value was 3.3961 and was significant be

yond the .01 level of confidence. 

Because of the significant findings, part (f) of hypothesis 

number four was rejected and the conclusion drawn that the mean WAIS 

Vocabulary subtest scaled score of deaf subjects was significantly 

higher when tested by the Simultaneous Method. 

g) Digit Symbol: Part (g) of hypothesis number four states 

that there is no significant difference between the mean WAIS Digit 

Symbol subtest scaled score of deaf Subjects when tested by the Oral-

Written Method and the same subjects when tested by the Simultaneous 

Method. Table 11 reports the summary of the results of analysis 
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TABLE 10 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS VOCABULARY SCALED SCORE FOUND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (OW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

2.9583 

5.0382 

2.2446 

.3239 

.8687 

.4792 

.9048 

1.0082 

3.3961** 

48 

2.4791 

4.9965 

2,2353 

.3226 

6.4977 

* significant at the .05 level but less than .01 
••significant at or beyond the .01 level 
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TABLE II 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS DIGIT SYMBOL SCALED SCORE FOUND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 48 48 

Mean 10.4167 10.1458 

Variance 8.6400 10.8636 

Standard Deviation 2.9394 3.2960 

Standard Error of 
the Mean .4242 .4757 

Mean (SM) - Mean (CM) .2709 

Correlation .7985 

F Ratio (Equal Variance 
Assumption) 1.2574 

Chi Square (Normality 
Assumption) 3.3169 .2120 

t test value .9302 

* significant at the .05 level bat less than .01 
••significant at or beyond the .01 level 
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utilized in testing this part of hypothesis number four. 

The mean WAIS Digit Symbol subtest scaled score of the forty-

eight subjects was 10.4167 when tested by the Simultaneous Method and 

10.1458 when tested by the Oral-Written Method. Both the equal vari

ance and normality assumptions were met so the t test for correlated 

groups was utilized to test the significance of difference between 

these two means. The resultant t test value was .9302 and did not 

reach a level of significance for rejection of the null hypothesis. 

Therefore, the conclusion was drawn that the method of testing (Simul

taneous or Oral-Written) did not have any differing effects on the 

outcome of the Digit Symbol subtest scaled scores. 

h) Picture Completion; Part (h) of hypothesis number four 

states that there is no significant difference between the mean WAIS 

Picture Completion subtest scaled score of deaf subjects when tested 

by the Simultaneous Method and the same subjects when tested by the 

Oral-Written Method. Table 12 reports the summary of the results of 

analysis utilized in testing this part of hypothesis number four. 

The mean WAIS Picture Completion subtest scaled score of the 

forty-eight subjects was 10.3958 when tested by the Simultaneous 

Method and 9.7500 when tested by the Oral-Written Method. Both the 

equal variance and normality assumptions were met so the t test for 

correlated groups was utilized to test the significance of difference 

between these two means. The resultant t test value was 2.4714 and 

was significant beyond the .05 level of confidence. Therefore, part 

(h) of hypothesis number four was rejected and the conclusion drawn 

that the mean WAIS Picture Completion subtest scaled scores of deaf 
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TABLE 12 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS PICTURE COMPLETION SCALED SCORE FOUND 

UNDER TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (OW) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

10.3958 

4.6379 

2.1536 

.3108 

2.7276 

.6458 

.6608 

1.0821 

2.4714* 

48 

9.7500 

5.0189 

2.2403 

.3233 

2.0133 

* significant at the .05 level but less than .01 
••significant at or beyond the .01 level 



subjects was significantly higher when tested by the Simultaneous Method. 

i) Block Design: Part (i) of hypothesis number four states 

that there is no significant difference between the mean WAIS Block 

Design subtest scaled scores of deaf subjects when tested by the Simul

taneous Method and the same subjects when tested by the Oral-Written 

Method. Table 13 reports the summary of the results of analysis uti

lized in testing this part of hypothesis number four. 

The mean WAIS Block Design subtest scaled score of the forty-

eight subjects was 11.5635 when tested by the Simultaneous Method and 

11.6458 when tested by the Oral-Written Method. Both the equal vari

ance and normality assumptions were met so the t test for correlated 

groups was utilized to test the significance of difference between 

these two means. The resultant t test value was .2872 and did not 

reach a level of significance for rejection of the null hypothesis. 

Therefore, the conclusion was drawn that method of testing (Simultan

eous or Oral-Written) did not have any differing effects on the outcome 

of the Block Design subtest scaled scores. 

j) Picture Arrangement: Part (j) of hypothesis number four 

states that there is no significant difference between the mean WAIS 

Picture Arrangement subtest scaled score of deaf subjects when tested 

by the Simultaneous Method and the same subjects when tested by the 

Oral-Written Method. Table 14 reports the summary of the results of 

analysis utilized in testing this part of hypothesis number four. 

The mean WAIS Picture Arrangement subtest scaled score of the 

forty-eight subjects was 9.8541 when tested by the Simultaneous Method 

and 10.4583 when tested by the Oral-Written Method. Both the equal 
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TABLE 13 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS BLOCK DESIGN SCALED SCORE FOUND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (CM) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

48 

11.5625 

11.8591 

3.4437 

.4970 

1.8347 

.0833 

.8126 

1.4251 

.2872 

48 

11.6458 

8.3214 

2.8847 

.4163 

2.6740 

* significant at the .05 level but less than .01 
**significant at or beyond the .01 level 



variance and normality assumptions were met so the t test for correlated 

groups was utilized to test the significance of difference between these 

two means. The resultant t test value was 1.9993 and did not reach a 

level of significance for the rejection of the null hypothesis. There

fore, the conclusion was drawn that the method of testing (Simultaneous 

or Oral^Written) did not have any differing effects on the outcomes of 

the Picture Arrangement subtest scaled scores. 

k) Object Assembly; Part (k) of hypothesis number four states 

that there is no significant difference between the mean WAIS Object 

Assembly subtest scaled score of deaf subjects when tested by the 

Simultaneous Method and the same subjects when tested by the Oral-

Written Method. Table 15 reports the summary of the results of analy

sis utilized in testing this part of hypothesis number four. 

The mean WAIS Object Assembly subtest scaled score of the 

forty-eight subjects was 11.5000 when tested fcy the Simultaneous Method 

and 12.2083 when tested by the Oral-Written Method. Both the equal 

variance and normality assumptions were met so the t test for correlated 

groups was utilized to test the significance of difference between these 

two means. The resultant t test value was 1.8440 and did not reach a 

level of significance for the rejection of the null hypothesis. There

fore, the conclusion was drawn that method of testing (Simultaneous or 

Oral-Written) did not have any differing effects on the outcome of the 

Object Assembly subtest scaled scores. 

In summary, four of the eleven parts of hypothesis number four 

were rejected (significant at .05 level or beyond). In order to reject 
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TABLE 14 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS PICTURE ARRANGEMENT SCALED SCORE FOUND 

UNDER TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variance 

Standard Deviation 

Standard Error of 
the Mean 

Mean (SM) - Mean (CM) 

Correlation 

F Ratio (Equal Variance 
Assumption 

Chi Square (Normality 
Assumption) 

t test value 

48 

9.8541 

10.2125 

3.1957 

.4612 

.1919 

- .6042 

.8134 

1.2425 

1.9993 

48 

10.4583 

12.6871 

3.5619 

.5141 

1.0669 

* significant at the .05 level but less than .01 
**significant at or beyond the .01 level 
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TABLE 15 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN WAIS OBJECT ASSEMBLY SCALED SCORES FOUND 

UNDER TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 48 48 

Mean 11.5000 12.2083 

Variances 14.2529 15.1220 

Standard Deviation 3.7753 3.8887 

Standard Error of 
the Mean .5449 .5613 

Mean (SM) - Mean (OW) - .7083 

Correlation .7592 

F Ratio (Equal Variance 
Assumption 1.0609 

Chi Square (Normality 
Assumption) 1.4240 1.5490 

t test value 1.8440 

* significant at the .05 level 
**significant at or beyond the 

but less than 
.01 level 

.01 
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hypothesis number four a chi square test was made to determine if there 

was a significant number of significant differences. At the .05 level 

one would expect by chance .55 significant results (.05 x 11) and 

10.45 non-significant results (.95 x 11). The observed values were 

four significant results and seven non-significant results. Due to 

the small cell entries the Yates correction factor was applied and the 

resultant chi square was 16.6554. This chi square value was signifi

cant (beyond .01) and hypothesis number four was rejected. 

Because of the significant results, the conclusion was re

affirmed that the mean WAIS Comprehension, Digit Span, Vocabulary, 

and Picture Completion subtest scaled scores of deaf subjects was sig

nificantly higher when tested by the Simultaneous Method. 

Testing Hypothesis Number Five 

Hypothesis number five states: There is no significant differ

ence between the mean DAT Space Relations Score of deaf subjects when 

tested by the Simultaneous Method and the same subjects when tested 

by the Oral-Written Method. Table 16 reports the summary of the re

sults of analyses utilized in testing hypothesis number five. 

The mean DAT Space Relations raw score of the forty-four sub

jects was 30.9545 when tested by the Simultaneous Method and 31.2500 

when tested by the Oral-Written Method. Both the equal variance and 

normality assumptions were met so the t test for correlated groups 

was utilized to test the significance of difference between these two 

means. The resultant t test value was .2205 and did not reach a level 

of significance for rejection of the null hypothesis. Therefore, the 
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TABLE 16 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN DAT SPACE RELATIONS SCORE FOUND UNDER 

TWO MODES OF TEST ADMINISTRATION 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variances 

Standard Deviations 

Standard Error of 
the Mean 

Mean (SM) - Mean (CM) 

Correlation 

F Ratio (Equal Variance 
Assumption) 

Chi Square (Normality 
Assumption) 

t test value 

44 

30.9545 

184.7996 

13.5941 

2.0494 

1.1001 

- .2955 

.8031 

1.1499 

,2205 

44 

31.2500 

212.5064 

14.5776 

2.1977 

2.8814 

* significant at the .05 level but less than .01 
••significant at or beyond the .01 level 
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conclusion was drawn that method of testing (Simultaneous or Oral-

Written) did not have any differing effects on the outcome of DAT Space 

Relations scores. 

To this point the chapter has been devoted to the presentation 

of the data analysis pertaining to testing the hypotheses. However, 

other comparisons were made in order to investigate the possibility of 

trends emerging that may be related to the significant findings. The 

results of these statistical analyses comprise the remainder of this 

chapter. 

A Comparison of the Mean WAIS Verbal Scaled Scores 

Omitting the Digit Span Subtest 

The techniques employed in administering the Digit Span sub

test of the WAIS Verbal section was primarily oral in nature as out

lined in Chapter III. An additional statistical analysis was made to 

determine if there was a significant difference between Verbal IQ's 

obtained by the two methods (Simultaneous and Oral-Written) when the 

results of the Digit Span subtest was omitted. This analysis was 

handled by the use of the scaled score values obtained on each of the 

subtests of the WAIS Verbal section with the exception of those scaled 

score values obtained from th4 Digit Span subtest. Mean sums of scaled 

scores (omitting Digit Span) were obtained for the two testing methods 

and the significance of this difference was found. Table 17 reports 

the summary of the results of the analyses utilized in this statistical 

comparison* 

The mean sum of the scaled score values earned by the forty-
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TABLE 17 

SIGNIFICANCE OF THE DIFFERENCE BETWEEN DEAF SUBJECTS' 
MEAN SUM OF WAIS VERBAL SCALED SCORES FOUND 

UNDER TWO MODES OF TEST ADMINISTRATION 
(OMITTING DIGIT SPAN SCALED SCORES) 

Simultaneous 
Method 

Oral-Written 
Method 

Number 

Mean 

Variances 

Standard Deviations 

Standard Error of 
the Mean 

Mean (SM) - Mean (OW) 

Correlation 

t test value 

48 

22.2916 

166.8360 

12.9165 

1.8643 

2.4791 

.8809 

2.7924** 

48 

19.8125 

145.3544 

12.0563 

1.7402 

* significant at the .05 level but less than .01 
**significant at or beyond the .01 level 



eight subjects was 22.2916 when tested by the Simultaneous Method and 

19.8125 when tested by the Oral-Written Method. The difference in the 

mean values was 2.4791 scaled score points. The t test for correlated 

groups was utilized to test the significance of difference between 

these two means. The resultant t test value was 2.7924 and was signif

icant beyond the .01 level of confidence. 

Because of these results, it was concluded that the differences 

obtained by the two testing methods (Simultaneous and Oral-Written) on 

the Digit Span subtest was not the only factor related to the differ

ence between the mean WAIS Verbal IQ's. The differences displayed on 

this subtest only added to the differences found in the analysis of 

the remaining subtests (Comprehension, Arithmetic, Similarities, and 

Vocabulary) and the deaf subjects received a higher mean WAIS Verbal 

IQ when tested by the Simultaneous Method with or without the inclusion 

of the results of the Digit Span subtest in the analyses. 

The Effects of Testing Experience of the Examiner 

on the Findings of This Study 

This analysis was made to investigate the influence of the 

testing experience of examiner on the test results. This was handled 

by analyzing the results of the twenty-eight subjects tested at the 

Arizona State School for the Deaf and Blind. One of the examiners who 

utilized the Simultaneous Method and one of the examiners who utilized 

the Oral-Written Method had four years testing experience with the 

WAIS. The same instructor at the University of Missouri taught both 

examiners the administration of this instrument. One of the examiners 
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who utilized the Simultaneous Method and one of the examiners who util

ized the Oral Written Method had just learned the techniques of admin

istering the WAIS. Both had been taught by the same instructor at the 

University of Arizona. 

Five subjects were tested by the experienced examiner by the 

Oral-Written Method and the inexperienced examiner by the Simultaneous 

Method; six subjects were tested by the inexperienced examiner by the 

Simultaneous Method and the inexperienced examiner by the Oral-Written 

Method; six subjects were tested by the experienced examiner by the 

Oral-Written Method and the experienced examiner by the Simultaneous 

Method; eleven subjects were tested by the inexperienced examiner by 

the Oral-Written Method and the experienced examiner by the Simultan

eous Method. 

The sum of the scaled scores on each subtest for each of the 

examiner comparisons was found and the difference obtained. The sum 

of the differences of the four examiner comparison groups was then 

found and was divided by the number of subjects tested by that parti

cular examiner comparison group. The result was a mean difference 

for each of the four examiner comparison groups. These four values 

then became the observed values for a chi square test. The expected 

value was found by obtaining the total scaled score difference of all 

the subjects at the Arizona School and dividing by twenty-eight (the 

number tested at Arizona). Table 18 reports the results of this tech

nique and the results of thechi square test. 

The mean scaled score difference between the examiner compari

son groups ranged from .6000 (experienced examiner-Oral-Written and 
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TABLE 18 

SIGNIFICANCE OF THE INFLUENCE OF EXAMINER TESTING EXPERIENCE 
ON WAIS SCALED SCORES OF DEAF SUBJECTS TESTED UNDER 

TWO MODES OF TEST ADMINISTRATION 

Exp-SM 
WAIS SUBTESTS Inexp-CW 

N=ll 

Information 1 

Comprehension 18 

Arithmetic 1 

Similarities 3 

Digit Span 18 

Vocabulary 6 

Digit Symbol -1 

Picture Completion 5 

Block Design 0 

Picture Completion -14 

Object Assembly -13 

Sum of Difference 24 
(SM - OW) 

Mean Difference 
(Observed) 2.1818 

Mean Difference 
(Expected) 2.3214 

Chi Square = 1.6370 

Exp-SM Inexp-SM Inexp-SM 
Exp-CW Inexp-CW Exp-GW 
N=6 N=6 N=5 

-5 0 -4 

5 - 1 5  

2 0 3 

7 3 2 

9 17 4 

2 5 0 

2 4 7 

0  0 - 1  

1 -5 -4 

-6 1 -4 

-5 2 -5 

12 26 3 

2.0000 4.3333 .6000 

2;3214 2.3214 2.3214 

Degrees of Freedom = 3 

* significant at the .05 level but less than .01 
**significant at or beyond the .01 level 



inexperienced examiner-Simultaneous) to 4.3333 (the inexperienced ex

aminers). in addition, the two experienced examiners had the smaller 

mean scaled score difference (2.0000). These two findings combined 

seemed to indicate that examiner experience may have had an influence 

on the test scores of deaf clients. However, statistical analysis in

dicated that this influence was not significant and could have been 

caused by chance variation. The resultant chi square value (Yates 

correction factor applied) was 1.6970 and was not significant. 

Because of these findings, the conclusion was drawn that the 

examiner experience did not have a significant effect on the results 

of the WAIS scaled score differences. 

The Effects of Age of Onset of Deafness 

on the Findings of this Study 

This analysis was made to investigate the influence of the age 

of onset of deafness (from birth to three years) on the test results. 

This was handled by analyzing the results of the forty-eight subjects 

tested by the WAIS. 

The age of onset was as follows: 1) birth, 2) after birth to 

eighteen months of age, and 3) after eighteen months to three years of 

age. Twenty-six of the subjects were born deaf, eleven were diagnosed 

as deaf before eighteen months of age, and the remaining eleven were 

diagnosed as deaf between the ages of eighteen months and three years. 

The sum of the scaled scores on each subtest for each of the 

three groups was found and the difference obtained. The sum of the 

differences for each of the three groups was then found and was divided 



by the number of subjects in that particular group. The result was a 

mean difference for each of the three groups. These three values then 

became the observed values for a chi square test. The expected value 

was found by obtaining the total scaled score difference and dividing 

by forty-eight (total number tested). Table 19 reports the results of 

this technique and the results of the chi square test. The mean scaled 

score difference between the two testing methods ranged from 2.5454 for 

those subjects deafened between the ages of eighteen months and three 

years to 6.0000 for the subjects deafened after birth but before they 

were eighteen months old. The subjects born deaf had a mean difference 

of 3.8461 scaled score points. The resultant chi square value (Yates 

correction factor applied) was .7937 and was not significant. 

Because of these findings, the conclusion was drawn that age 

of onset of deafness up to three years of age did not have a significant 

effect on the results of the WAIS scaled score differences. 

The Effects of Decibel Loss on the Findings of This Study 

This analysis was made to investigate the influence of decibel 

loss (over seventy dbj on the test results. This was handled by analyz

ing the results of the forty-eight subjects tested by the WAIS. 

The decibel loss was classified as follows: 1) seventy to 

seventy-nine, 2) eighty to eighty-nine, and 3) over ninety. Twenty-

five of the subjects fell in the first category, six fell in the second, 

and the remaining seventeen fell in the third category. 

The sum of the scaled scores on each subtest for each of the 

groups was found and the difference obtained. The sum of the difference 
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TABLE 19 

SIGNIFICANCE OF THE INFLUENCE OF AGE OF ONSET OF DEAFNESS 
ON WAIS SCALED SCORES OF DEAF SUBJECTS TESTED 

UNDER TWO MODES OF TEST ADMINISTRATION 

WAIS SUBTESTS 
Birth 
N=26 

SM-OW 

Birth to 
18 months 
N=ll 
SM-CW 

Over 18 
months 
N=ll 
SM-OW 

Information -3 0 3 

Comprehension 16 19 17 

Arithmetic 1 2 3 

Similarities 27 11 0 

Digit Span 52 26 20 

Vocabulary 12 6 5 

Digit Symbol 17 2 —6 

Picture Completion 23 6 2 

Block Design -8 6 -2 

Picture Arrangement -23 1 -7 

Object Assembly -14 -13 -7 

Sum of Differences 
(SM - OW) 

100 66 28 

Mean Difference 
(Observed) 

3.8461 6.0000 2.5454 

Mean Difference 
(Expected) 

4.0416 4.0416 4.0416 

Chi Square = .7937 Degree of Freedom = 2 

* significant at the .05 level but less than .01 
••significant at or beyond the .01 level 



was then found for each category and divided by the number of that cate

gory. The result was a mean difference for each of the three hearing 

loss groups. These three values then became the observed values for a 

chi square test. The expected value was found by obtaining the total 

scaled score differences and dividing by forty-eight (total number 

tested). Table 20 reports the results of this technique and the re

sults of the chi square test. The mean scaled score difference between 

the two testing methods for those subjects who had over a ninety decibel 

hearing loss was 2.8235. The mean scaled score difference for those 

subjects who had a hearing loss of eighty to eighty-nine decibels was 

4.0000 and the mean difference was 4.8800 for those subjects who had a 

hearing loss of seventy to seventy-nine decibals. This was an interest

ing trend as the greater the hearing loss the less the difference be

tween the two testing methods. However, the resultant chi square value 

(Yates correction factor applied) was .2088 and was not significant. 

Because of these finds, the conclusion was drawn that decibel 

loss (seventy and over) did not helve a significant effect on the results 

of the WAIS scaled score difference. 

The Effects of Reading Ability as Measured by School 

Achievement Tests on the Findings of This Study 

This analysis was made tb investigate the influence of reading 

ability on the test results. This was handled by analyzing the results 

of the forty-eight subjects tested by the WAIS. 

The reading scores were classified as follows: 1) 0 to grade 

3.0, 2) from grade 3.1 to 6.0, and 3) over grade 6.0 reading ability. 
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TABLE 20 

SIGNIFICANCE OF DECIBEL LOSS ON WAIS SCALED SCORES 
OF DEAF SUBJECTS TESTED UNDER TWO MODES 

OF TEST ADMINISTRATION 

WAIS SUBTESTS 
70-79 db 
loss 
N=25 

SM-CW 

80-89 db 
loss 
N=6 

SM-CW 

over 90 
loss 
N=17 

SM-CW 

Information -7 6 1 

Comprehension 31 11 10 

Arithmetic 11 4 -9 

Similarities 19 -1 20 

Digit Span 52 8 38 

Vocabulary 19 3 1 

Digit Symbol 10 4 -1 

Picture Completion 19 -4 16 

Block Design -6 5 -3 

Picture Arrangement -11 -4 -14 

Object Assembly -15 -8 -11 

Sum of Differences 
(SM - 0W) 

122 24 48 

Mean Difference 
(Observed) 

4.8800 4.000 2.8235 

Mean Difference 
(Expected) 

4.0416 4.0416 4.0416 

Chi Square = .2088 Degree of Freedom = 2 

* significant at .05 level but less than .01 
**significant at or beyond .01 level 



Fourteen subjects fell in the first category, nineteen fell in the sec

ond category, and the remaining fifteen fell in the third category. 

The sum of the scaled scores on each subtest for each of the 

groups was found and the difference obtained. The sum of the differ

ence was then found for each category and divided by the number of that 

category. The result was a mean difference for each of the three read

ing groups. These three values then became the observed values for a 

chi square test. The expected value was found by obtaining the total 

scaled score difference and dividing by forty-eight. Table 21 reports 

the results of this technique and the results of the chi square test. 

The mean scaled score difference between the two testing methods was 

3.4000 for those subjects who had a reading grade score of 6.1 or higher. 

The mean scaled score difference for the subjects who had a reading 

grade score between 3.1 and 6.0 was 4.0526, and the mean scaled score 

difference was 4.7142 for those subjects who had a reading grade score 

of 3.0 or less. The trend was that the higher the reading grade score 

the less the difference between the two testing methods. However, the 

resultant chi square value (Yates correction factor applied) was .0707 

and was not significant. 

Because of these findings, the conclusion was drawn that read

ing ability did not have a significant effect on the results of the WAIS 

scaled score differences. 

The Effects of Sex Difference on the Findings of 

This Study 

This analysis was made to investigate the influence of the 
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SIGNIFICANCE OF READING ABILITY ON WAIS SCALED 
SCORES OF DEAF SUBJECTS TESTED UNDER TWO 

MODES OF TEST ADMINISTRATION 

WAIS SUBTESTS 
to grade 
3.0 
N=14 
SM-OW 

grade 
3.1 to 6.0 6 
N=19 
SM-OW 

grade 
.0 & over 
N=15 
SM-OW 

Information 1 -7 6 

Comprehension 19 23 10 

Arithmetic 7 1 -2 

Similarities -1 20 19 

Digit Span 32 39 27 

Vocabulary 6 8 9 

Digit Symbol 11 -2 4 

Picture Completion 6 23 2 

Block Design -8 9 -5 

Picture Arrangement 0 -15 -14 

Object Assembly -7 -22 -5 

Sum of Differences 
(SM-CW) 

66 77 51 

Mean Difference 
(Observed) 

4.7142 4.0526 3.4000 

Mean Difference 
(Expected) 

4.0416 4.0416 4.0416 

Chi Square = .0707 Degrees of Freedom = 2 

* significant at .05 level but less 
**significant at or beyond .01 level 

than .01 



male-female dicotomy on the test results. This was handled by analyz

ing the results of the forty-eight subjects tested by the WAIS. 

There were twenty-eight males and twenty females. The sum of 

the scaled scores on each subtest for each of the two groups was found 

and the difference obtained. The sum of the difference was then found 

for each category and divided by the number of that category. The re

sult was a mean difference for each of the two sex groups. These two 

values then became the observed values for a chi square test. The ex

pected value was found by obtaining the total scaled score difference 

and dividing by forty-eight. Table 22 reports the results of this tech

nique and the results of the chi square test. The mean scaled score 

difference between the two testing methods was 2.6000 for the female 

subjects and 5.0714 for males. This trend seemed to indicate that 

method of testing has little effect on test scores of the female sub

jects and had a substantial effect on test scores of male subjects. 

However, the resultant chi square value (Yates correction factor ap

plied) was .2889 and was not significant. 

Because of these findings, the conclusion was drawn that the 

male-female dicotomy did not have a significant effect of the results 

of the WAIS scaled score difference. 

The Effects of Oral Ability as Measured by the WAIS 

Digit Span Subtest on the Findings of This Study 

This analysis was made to investigate the influence of oral 

ability on the test results. This was handled by analyzing the results 

of the forty-eight subjects tested by the WAIS. 
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TABLE 22 

SIGNIFICANCE OF SEX DIFFERENCES ON WAIS SCALED 
SCORES OF DEAF SUBJECTS TESTED UNDER TWO 

MODES OF TEST ADMINISTRATION 

WAIS SUBTESTS 
Males 
N=>28 
SM-OW 

Females 
N=20 
SM-OW 

Information 9 -9 

Comprehension 33 19 

Arithmetic 4 2 

Similarities 17 21 

Digit Span 77 21 

Vocabulary 15 8 

Digit Symbol 5 8 

Picture Completion 26 5 

Block Design -12 8 

Picture Arrangement -7 -22 

Object Assembly -25 -9 

Sum of Differences 
(SM-OW) 

142 52 

Mean Difference 
(Observed) 

5.0714 2.6000 

Mean Difference 
(Expected) 

4.0416 4.0416 

Chi Square » .2889 Degrees of Freedom = 1' 

* significant at .05 level but less than .01 
••significant at or beyond .01 level 
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Oral ability as utilized here was measured by the Oral-Written 

Administration of the WA1S Digit Span subtest. The classification of 

oral-ability was as follows: 1) those who earned a scaled score of 

zero, 2) those who earned a scaled score between one and five, and 3) 

those who earned a scaled score of six or over. Eighteen subjects fell 

in the first category, fifteen fell in the second, and the remaining 

fifteen fell in the third category. 

The sum of the scaled scores on each subtest (except Digit Span) 

was found and the difference obtained. The sum of the difference was 

then found for each category and divided by the number of that category. 

The result was a mean difference for each of the three oral ability 

groups. These three values then became the observed values for a chi 

square test. The expected value was found by obtaining the total scaled 

score difference and dividing by forty-ei^ght. Table 23 reports the re

sults of this technique and the results of the chi square test. The 

mean scaled score difference between the two testing methods was 3.5333 

for those subjects who earned a Digit Span scaled score of six or over. 

The mean scaled score difference for those subjects who earned a Digit 

Span scaled score between one and five was 3.0000 and the mean differ

ence was -.1111 (higher when tested by Oral-Written Method) for those 

subjects who earned a Digit Span scaled score of zero. This was a very 

interesting trend as the higher the subjects Digit Span scaled score 

the greater was the difference between his Simultaneous and Oral-Written 

test scores, with the Simultaneous scores being higher. However, the 

resultant chi square value (Yates correction factor applied) was 1.9566 
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TABLE 23 

SIGNIFICANCE OF ORAL ABILITY ON WAIS SCALED SCORES 
OF DEAF SUBJECTS TESTED UNDER TWO MODES OF 

TEST ADMINISTRATION (OMITTING THE 
DIGIT SPAN SUBTEST) 

DIGIT SPAN SCALED SCORE OF 

WAIS SUBTESTS 
0 
N=18 

1 to 5 
N-15 

6 £ up 
N=15 

SM-OW SM-OW SM-OW 

Information -7 6 1 

Compr ehen s ion 19 13 20 

Arithmetic -7 4 9 

Similarities -3 27 14 

Vocabulary 2 12 9 

Digit Symbol 3 1 9 

Picture Completion 9 10 12 

Block Design -9 -1 6 

Picture Arrangement -11 -1 -17 

Object Assembly 2 -26 -10 

Sum of Differences 
(Sm - OW) -2 45 53 

Mean Difference 
(Observed) -.1111 3.0000 3 .5333 

Mean Difference 
(Expected) 2.0000 2.0000 2 .0000 

Chi Square = 1.9566 Degrees of Freedom - 2 

* significant at .05 level but less than .01 
**significant at or beyond .01 level 
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and was not significant. 

Because of these findings, the conclusion was drawn that oral 

ability did not have a significant effect on the results of the WAIS 

scaled score differences (omitting the Digit Span subtest). 

Summary 

The data presented in this chapter failed to reject hypothesis 

number two (no difference in Performance iQ's) and hypothesis number 

five (no difference in DAT Space Relations scores}. However, signifi

cant differences were obtained to reject hypothesis number one (no dif

ference in Verbal IQ's), hypothesis number three (no difference in Full 

Scale IQ's) and hypothesis number four (no difference in mean WAIS sub

test scaled scores). In each case where the hypothesis was rejected, 

subjects tested by the Simultaneous Method received the significantly 

higher scores. 

Further analyses were made in order to investigate the possi

bility of emerging trends that could be related to the significant find

ings. None of the variables examined (testing experience of examiner, 

age of onset of deafness, decibel loss, reading ability as measured by 

school achievement tests, sex differences, or oral ability as measured 

by the WAIS Digit Span subtest) had any significant effect on the dif

fering scores. However, it was noted that, except for age of onset, 

there was a possible trend developing (even though not significant) in 

each of the comparisons. 



CHAPTER V 

DISCUSSION, CONCLUSIONS, AND RECOMMENDATIONS 

In this chapter the findings of the research are discussed. 

These findings are related to the current thinking of professional 

workers with the deaf pertaining to psychological testing of deaf cli

ents who are conversant with the manual language. Recommendations for 

testing practices with the deaf are made. In addition, recommendations 

for further research are interwoven throughout the discussion and col

lected and restated in a specific section at the end of this chapter. 

Discussion of WAIS Verbal Subtest Findings 

The statistically significant results of the WAIS Verbal sub

tests indicate that deaf subjects receive higher Comprehension, Digit 

Span, and Vocabulary scores when tested by the Simultaneous Method. The 

two testing methods (Simultaneous or Oral-Written) produced essentially 

the same test results on the WAIS Information, Arithmetic, and Similari

ties subtests. 

The nonsignificant findings on the Information and Arithmetic 

subtests are partially explained by the fact that deaf subjects are 

familiar with the type of items as they appeared on these two subtests. 

During the course of everyday classroom experiences the deaf students 

often encounter questions similar to those questions found on the In

formation and Arithmetic subtests. Questions similar to "How many 

months are there in a year?", "How much is four dollars and five dol

lars?" appiear on many routine tests prepared by the classroom teacher. 

88 



This does not mean these specific test items are asked of the deaf stu

dents. Rather, it is the style of test construction and types of items 

appearing on these two subtests (Information and Arithmetic) that is 

similar to the typical classroom test. The teacher may ask such ques

tions as "What was the date of the Louisiana Purchase?", "How much is 

ten dollars and fifteen dollars?", "Who was the first president of the 

United States of America?" These test items would appear on prepared 

classroom tests which the student would have to read and answer. This 

experience is similar to the Oral-Written Method as utilized on these 

two subtests. It is this "test wiseness" on the part of the deaf that 

appeared to be one factor related to these non-significant findings. 

It is doubtful that the style of the questions that appear in 

the Similarities subtest ("In what way are an Orange and a Banana alike?") 

is to be found in the typical classroom test. In other words, the em

phasis of the typical classroom test seems to be on eliciting factual 

responses rather than abstract reasoning responses. Therefore, style 

of item presentation may or may not be related to the non-significant 

findings of this subtest. The type of short responses these test items 

elicit appeared to be partially related to the non-significant findings 

on the Similarities subtest. In this subtest a one word answer is usu

ally sufficient for a scoreable response. These one word responses do 

not strain either Simultaneous or Oral-Written communication technique. 

This relatively easy communication from the subject to the examiner ap

peared to be one factor related to the non-significant findings on the 

Similarities subtest as well as another factor related to the non

significant findings found on the Information and Arithmetic subtests. 
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The test items in all three of these subtests (Information, 

Arithmetic, and Similarities) are fairly short and unambiguous. These 

factors appeared to be related to the non-significant findings. 

As ease in communicating seemed to be a variable related to the 

non-significant findings on the Information, Arithmetic, and Similarities 

subtests, difficulty in communication seemed to be apparent on the Com

prehension, Digit Span, and Vocabulary subtests. On the Comprehension 

subtest many of the test items are relatively long and were difficult 

for the deaf to comprehend via either communication method. In addition 

to this difficulty in reception, most of the Comprehension subtest items 

elicit rather long responses. This makes it even more difficult for a 

deaf subject to communicate his responses to the examiner via the Oral-

Written Method. 

It was impossible to ascertain whether it was receiving or send

ing that was most difficult for the deaf subject on the Comprehension 

subtest. Therefore, it was concluded that the combination of difficul

ties in both receiving and sending to an examiner via the Oral-Written 

Method was chiefly related to the significantly lower scores obtained 

by this testing method (Oral-Written). 

The communication of both the instructions and the test items 

of the Vocabulary subtest seemed to be understood by the deaf subject 

regardless of testing method. Most of the subjects on both test admin

istrations seemed to get the key idea of the test (tell what the words 

mean). Therefore, difficulty in sending responses from subject to ex

aminer seemed to be the main reason for the significant findings. The 

deaf subjects gave longer and more fully explained answers to the test 
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items by the Simultaneous Method. For example, when responding to the 

word "Winter1, many of the deaf subjects tested by the Simultaneous 

Method gave the concept of "cold season". This concept is scored as a 

two point response. However, when tested by the Oral-Written Method, 

the deaf subjects answered with one word definitions such as "cold", 

"snow", "season", etc. The concept of coldness or season alone is 

scored as one point. This trend was apparent on several of the test 

items and appeared to be one reason for the significant difference. 

Therefore, it was concluded that difficulty in sending from subject to 

examiner was one variable that was responsible for the differences be

tween these two testing methods. 

The administration of the test items of the Digit Span subtest 

was oral in nature as outlined in Chapter III of this study. The tech

niques employed by the subjects to communicate their responses to the 

examiner were 1) sign language and/or speech when tested by the Simul

taneous Method, and 2) speech and/or note writing when tested by the 

Oral-Written Method. In both testing methods the subjects' responses 

were understandable though frequently wrong. The series of numbers 

were signed during the Simultaneous Method of administration and did 

not cause any difficulties with communication. The series of numbers 

were orally spoken during the Oral-Written administration and this tech

nique caused some difficulty in reception for the deaf subject. The 

subject tended to repeat the same number of digits as had been spoken 

to him, but his responses very often consisted of digits that were not 

administered to him by the examiner. This difficulty in reception 

seemed to be one variable related to the significant difference on this 
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subtest. 

The difference between the means obtained by the two testing 

methods (Simultaneous and Oral-Written) was greater on this Digit Span 

subtest than on any of the other subtests. From these findings emerged 

a recommendation for further research. It is recommended that research 

be conducted to investigate the difference between WAIS scores of deaf 

subjects conversant in the manual language when tested by both the 

Simultaneous Method and a totally Oral Method. 

In summary, the non-significant findings (Information, Arithme

tic, and Similarities) were partially explained as follows: 1) test 

items on these subtests are fairly direct and unambiguous, 2) deaf sub

jects were familiar with the style of presentation of items as they ap

pear on these subtests, and 3) it was relatively easy for the deaf sub

ject to communicate his response to the examiner regardless of the 

testing method. 

The significant findings (Comprehension, Digit Span, and Vo

cabulary) were partially explained as follows: 1) the deaf subject 

found difficulty in reception on these subtests, and 2) the deaf sub

ject experienced difficulty in sending his answers on these subtests. 

The value of manual communication came into focus when there were dif

ficulties encountered in the communication technique. 

Discussion of WAIS Verbal IQ Difference 

The means of three of the six verbal subtests were significantly 

higher when tested by the Simultaneous Method. These significantly 

higher Comprehension, Digit Span and Vocabulary scores appeared to 
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cause the Verbal IQ to be significantly higher when tested by the 

Simultaneous Method. 

The mean Verbal IQ difference obtained between the two testing 

methods was approximately four and one-half IQ points. Even though 

statistically significant, the practical significance of this finding 

could be questioned. No test of intelligence produces an absolute 

score. Rather, these tests employ the concept of the standard error of 

measurement. This obtained difference of four and one-half IQ points 

is only one and one-half points greater them the standard error of 

measurement of the WAIS Verbal IQ. 

When the influence of the Digit Span difference was removed 

(Table 18) the difference between the two testing methods was approxi

mately three IQ points which is equal to one standard error of measure

ment of the WAIS Verbal IQ. The magnitude of this difference may not 

be as great as one might expect when listening to or reading remarks 

given by professional workers with the deaf. 

Discussion of WAIS Performance Subtest Findings 

The statistically significant results of the WAIS Performance 

subtests indicate that deaf subjects receive higher Picture Completion 

scores when tested by the Simultaneous Method. The two testing methods 

(Simultaneous and Oral-Written) produce essentially the same test re

sults on the WAIS Digit Symbol, Block Design, Picture Arrangement, and 

Object Assembly subtests. 

The non-significant findings on these Performance subtests 

seemed to be explained by one of the two following reasons. Little 
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verbal communication, if any, is needed for the deaf subject to under

stand what task he is to perform on the Digit Symbol, Block Design, 

Picture Arrangement, and Object Assembly subtests. This interpretation 

lends support to Levine's (1960) claim that these subtests can be ad

ministered without the manual language. Another explanation could be 

that the instructions on these particular subtests are such that the 

deaf understand them equally well by either the Simultaneous or Oral-

Written Method of testing. 

The significant findings on the Performance Picture Completion 

subtest was partially explained as follows: 1) the concept "missing" 

seemed to be difficult to communicate to the deaf subject by the Oral-

Written Method, and 2) the probing question "yes, but what is the most 

important part missing?" because it, too, includes the concept "missing" 

and was also confusing for the deaf client tested by the Oral-Written 

Method. This combination of effects present in the Oral-Written Method 

was seen as being related to the deaf subject receiving a significantly 

lower score when tested by this method. 

In summary, the non-significant findings were best explained in 

one of two ways. The Digit Symbol, Block Design, Picture Arrangement 

and Object Assembly subtests can be administered without the manual 

language; or that instructions on these particular subtests are such 

that the deaf understand them equally well when tested by either method. 

Further research is needed to ascertain which is the correct explanation. 

The significant finding on the Picture Completion subtest was 

partially explained as resulting frcoi difficulties encountered in com

municating the concept "missing" to the deaf subject. This concept 
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"missing" appears on both the initial instructions and the probing ques

tion. 

Discussion of WAIS Performance IQ Difference 

Only one of the performance subtests yielded a significantly 

higher score when tested by the Simultaneous Method. The remaining four 

subtests were essentially equal. The combined effect of all the sub

tests produced a Performance IQ that was statistically equal regardless 

of testing method. 

Even though the Picture Completion subtest scores were signifi

cantly higher when tested by the Simultaneous Method, this was not 

enough to effect the outcome of the Performance IQ. In fact, the Per

formance IQ was higher when tested by the Oral-Written Method. It 

should not be concluded, however, that the Oral-Written Method is better. 

The conclusion is that there was no difference between methods as per

tains to Performance IQ's. The difference that does exist can be at

tributed to chance variation. 

Discussion of WAIS Full Scale IQ Difference 

There was no significant difference in the Performance IQ's of 

deaf subjects when tested by the Simultaneous and the Oral-Written 

Methods. However, deaf subjects received a significantly higher Verbal 

IQ when tested by the Simultaneous Method. This difference was great 

enough to cause the deaf subject's Full Scale IQ to be significantly 

higher when tested by the Simultaneous Method. 

This finding seemed of less value when the meaning of the Full 

Scale IQ was considered for the deaf. This researcher believes the 
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Performance IQ gives the best indication of the deaf person's intellec

tual ability. The Verbal IQ seems to give an indication of how well the 

deaf person has overcome his handicap of deafness in the development of 

his verbal abilities. Therefore, the Full Scale IQ gives a value some

where in the middle of these two scores and has less, if any, meaning. 

Discussion of DAT Space Relations Findings 

The difference between the mean DAT Space Relations scores was 

not significant. Therefore, it was concluded that the method of test

ing (Simultaneous or Oral-Written) had no significant influence on small 

group administrations of this instrument. 

It was apparent that the examiner-student testing ratio was 

small enough (one to eleven) that good rapport was established and ample 

time was taken to repeat instructions (in the prescribed testing method) 

until the students understood what tasks they were to perform. How

ever, when testing larger groups (thirty or forty) these same results 

may not be obtained, further research is needed to determine how large 

a deaf group can be tested before differences begin to emerge. 

Discussion of thd Analysis of Trends That May Be Related 

to the Findings of This Study 

The design of this study was such that each subject served as 

his own control. The velriables examined were the two methods of test 

administration. The question answered was "Do deaf subjects score 

significantly higher on psychological tests when they sure administered 

with the manual languagd?" However, it is possible that variables may 
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exist that could cause varying degrees of differences for the deaf sub

jects. Some of these variables were examined in order to investigate 

their influence on the test score differences. It must be pointed out 

that this investigation was conducted primarily to examine these pos

sible trends and to discover areas for further research in the testing 

of the deaf. The conclusions drawn from the trend analysis should be 

interpreted with caution since small N's had to be utilized for the 

statistical treatment. 

The following conclusions were drawn from this trend analysis: 

1) Testing experience of the examiner did not have signifi

cant influence on the outcome of the test score differences. 

2) Sex differences of the subjects did not have significant 

influence on the outcome of the test score differences. 

3) Oral ability as measured by the HAIS Digit Span subtest did 

not have significant influence on the outcome of the test score dif

ferences . 

4) Reading ability as measured by school achievement tests did 

not have significant influence on the outcome of the test score differ

ences . 

5) Age of onset of deafness (birth to three years) did not 

have significant influence on the outcome of the test score differences. 

6) Decibel loss (seventy and over) did not have significant 

influence on the outcome of the test score differences. 

None of the variables examined seemed to have a significant 

effect of the outcome of the WAIS subtest scaled score differences. 

However, some non-significant trends appeared to emerge which warrant 
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further research in a more controlled manner. Testing experience of the 

examiner, decibel loss, reading ability, sex differences, and oral 

ability were the variables that need to be investigated in more detail. 

Discussion of Recommendations Regarding 

the Simultaneous Method 

The Simultaneous Method as outlined in Chapter III of this study 

utilized the technique of signing or fingerspelling the instructions and 

test items as they actually appeared in the manual. No changes in word 

$ 
order, substitutions, additions or deletions were made in order to make 

either the instructions or test items more congruent with the language 

structure of the deaf. Changes in the syntax of some of the instruc

tions and test items may produce a more significant difference than the 

addition of the manual language. For example, the examiners who util

ized the Simultaneous Method believed the Comprehension subtest item 

that reads "Why should we keep away from bad company?" should be re

worded to read "Why should we avoid bad people?" These examiners be

lieved this revised test item would be measuring the same concept as 

the original test item. This revision would allow the deaf subject to 

better understand the question regardless of the testing method. It is 

recommended that the WAIS test items and directions be rephrased to 

make them more congruent with the language structure of the deaf, and 

an investigation be conducted to determine if these test results would 

differ from the Simultaneous Method of testing as defined in this study. 

It is not known what effect this revision would have on either 

the outcome of the WAIS Verbal IQ or the usefulness of such a score. 
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If the effect is meaningful in terms of a significantly higher Verbal 

IQ, then research could be conducted to determine which testing form 

(original or revised) would be more valuable in terms of predicting 

subsequent outcomes such as school grades, success in college, success 

in trade school, etc. 

Recommendations for Testing Practices with the Deaf 

Utilizing the WAIS and DAT Space Relations 

It has been stated that the WAIS is a suitable instrument to 

use with the deaf and that both verbal and performance measures should 

be obtained (Levine, 1960; Myklebust, Neyhus and Mulholland, 1962). 

It has also been stated that manual communication is necessary to ob

tain valid test results from deaf clients who are conversant with the 

manual language (Alpiner and Walker, 1966; Davis, 1966). This research 

was designed to explore some of the implications of the second state

ment. It appeared that the Simultaneous Method was not greatly superior 

to the Oral-Written Method on either the WAIS or DAT Space Relations. 

This statement is especially true with the WAIS when the examiner ig

nores the Digit Span subtest. 

Knowledge and understanding of the problems of the deaf,as well 

as knowledge of tests and ability to administer and interpret them, 

seems to be an excellent criterion for choosing a person to evaluate a 

deaf subject. If this person is also familiar with the manual language 

this is an additional asset. However, it appears that the manual lan

guage is not absolutely essential when using the WAIS and DAT Space 

Relations in their present phraseologies. It is hypothesized that this 
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statement would also hold true for many other similar tests. Further 

research is needed to explore this hypothesis. 

When testing a deaf subject via the Oral-Written Method, two 

recommendations are in order. The first is to ignore the Digit Span 

subtest and prorate the scaled score results obtained from the remain

ing five verbal subtests in order to obtain the sum of verbal scaled 

scores. This procedure is the same as outlined in the manual for the 

Wechsler Intelligence Scale for Children (1949, p. 114). The second 

recommendation pertains to the administration of the Picture Completion 

subtest. If a deaf subject misses the first card (door knob) it is 

more meaningful for the subject if the examiner goes to a door and 

points to the door knob and then goes back to the card and points to 

the spot where the knob is missing. This procedure is not prescribed 

in the manual and was not practiced during the research testing. How

ever, this investigator has employed this technique for about two years 

when testing deaf subjects, and this technique seems to get across the 

concept of "missing". 

It is the belief of this researcher that the WAIS could well be 

utilized in measuring the intelligence of deaf adults regardless of test

ing method. The obtained Performance IQ gives an estimate of the in

tellectual level of the deaf client. It is also this investigator's 

belief that the best approximation of the deaf subject's Verbal IQ 

potential would also be that score obtained as the Performance IQ. The 

obtained Verbal IQ gives an indication of how succussful the deaf client 

has been in developing his verbal abilities. 

This research indicated that there is an average difference of 
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about thirty-four IQ points (105.6250-71.8958) between deaf subjects' 

Performance and Verbal IQ's. The standard deviation of this distribu

tion of differences was twelve. If an examiner wanted to know how well 

a deaf subject was progressing in the development of verbal skills, he 

could employ the following statistical technique this researcher has 

formulated. It is basically a z score approach and has been labeled 

"Deaf Verbal Achievement Score (DVAS)". 

DVAS = 34 - (Performance IQ - Verbal IQ) 
12 

As an example, let us examine actual scores of two deaf sub

jects. Both subjects were born deaf. One had a measured Performance 

IQ of 114 and a Verbal IQ of 101. By following the above formula it is 

found that this subject has a DVAS of 1.75. By looking in the normal 

curve table in almost any statistics book it can be found that this 

deaf subject is doing better than ninety-six out of one hundred deaf 

subjects in the development of verbal potential. 

The second deaf subject had a Performance IQ of 135 and a Verbal 

IQ of 70. Applying the same formula it is found that this subject has 

a DVAS of -2.58. By looking at the normal curve table it is found that 

this subject is doing better than less than one in a hundred in the 

development of verbal potential. This kind of information, it would 

seem, is very valuable for the workers with the deaf—including the 

teacher, counselor, etc. It is recommended that research be conducted 

to see if the DVAS approach does in fact identify the subjects' success, 

or lack of it, in developing their verbal abilities to a point coimten-

surate with their hypothesized potential. The examples presented 
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indicate this DVAS approach may have this potentiality. 

One of these students passed the Gallaudet College Admission 

Test and one did not. From the results of the Performance IQ it would 

be assumed that the student with the IQ of 135 passed. However, the 

student with the Performance IQ of 114 passed the test, and this stu

dent had the Verbal IQ of 101. This example, in addition to other 

such examples that could have been included, was offered as evidence 

that the WAIS Verbal IQ may be a better predictor of selected outcomes 

than the Performance IQ, Especially when these selected outcomes are 

of an academic nature such as successful admittance to Gallaudet Col

lege. Further research is needed to test this hypothesis. 

A probing question comes to mind when analyzing the WAIS and 

DVAS scores of these two students cited in this research. The ques

tion is "What factors in the lives of these two young people caused 

the one to be quite successful in the development of verbal potential 

and the other student to be so unsuccessful?" Research is needed to 

answer this question. This could be handled by detailed investigation 

of two large groups of deaf people. One group would have a small dif

ference between their Verbal and Performance IQ's. The second group 

would have a large difference between their Verbal and Performance IQ's. 

After intensive investigation into the background of these groups, 

some important trends may emerge which can be related to the success

ful development of verbal potential. If so, this would certainly be a 

tremendous finding for the deaf. 
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Recommendations for Further Research 

The recommendations for further research have been interwoven 

into various parts of the discussion of the findings. However, they 

are collected and restated here. Specific recommendations are: 

1) Investigate the influence on test scores of such variables 

as: 

a) testing experience of examiner 

b) reading ability 

c) oral ability 

d) sex differences 

e) age of onset of deafness 

f) decibel loss 

2) Investigate the effect of changing the WAIS instructions 

and test items into the language structure of the deaf. 

3) Investigate and isolate some possible variables that ac

count for some deaf subjects' relative success, or lack of it, in their 

development of verbal potential. 

4) Investigate the difference between test scores obtained by 

both the Simultaneous Method and Oral-Written Method on other tests. 

5) Investigate and determine whether it is sending or receiv

ing that causes the most difficulty for the deaf subject when being 

tested by either testing method. 

6) Investigate the difference between WAIS scores obtained by 

the Simultaneous Method and a totally Oral Method. 

7) Determine how large a group can be tested before 
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differences begin to emerge between the two testing methods on such 

tests as the DAT Space Relations. 

8) Investigate the usefulness of the DVAS approach outlined 

in the present study. 

Summary 

The results of this study were discussed in the chapter. A 

discussion of some of the possible meanings of these findings was 

elaborated. Recommendations were made for testing practices with the 

deaf. Recommendations were also made for areas of further research. 
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APPENDIX A 

Following is the WAIS manual language guide for the Simultan

eous Method. The directions and test items of the WAIS are presented. 

The underscored words were signed and the remaining words (not under

scored) were fingerspelled. 
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APPENDIX A 

INFORMATION 

1. What are the colors in the American flag? 

2. What is the shape of a ball? 

3. How many months sure there in a year? 

4. What is a thermometer? 

5. What does rubber come from? 

6. Name four men who have been presidents of the United States since 
1900. 

7. Longfellow was a famous man; what was he? 

8. How many weeks cure there in a year? 

9. In what direction would you travel if you went from Chicago to 
Panama? 

10. Where is Brazil? 

11. How tall is the average American woman? 

12. What is the capital of Italy? 

13. Why are dark clothes warmer than 1ight-colored clothes? 

14. When is Washington* s birthday? 

15. Who wrote Hamlet? 

16. What is the Vatican? 

17. How far is it from Paris to New York? 

18. Where is Egypt? 

19. How does yeast cause dough to rise? 

20. What is the population of the United States? 

21. How many senators are there in the United States Senate? 
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22. What is the main theme of the Book of Genesis? 

23. At what temperature does water boil? 

24. Who wrote the Iliad? 

25. Name three kinds of blood vessels in the human body. 

26. What is the Koran? 

27. Who wrote Faust? 

28. What is ethnology? 

29. What is the Apocrypha? 

COMPREHENSION 

1. Why do we wash clothes? 

2. Why does a train have an engine? 

3. What is the thing to do if you find an envelope in the street that 
is sealed, and addressed, and has a new stamp? 

4. Why should we keep away from bad company? 

5. What should you do if while in the movies you were the first per
son to see smoke and fire? 

6. Why should people pay taxes? 

7. What does this saying mean? "Strike while the iron is hot." 

8. Why are child labor laws needed? 

9. If you were lost in the forest in the daytime, how would you go 
go about finding your way out? 

10. Why are people who are born deaf usually unable to talk? 

11. Why does land in the city cost more than land in the country? 

12. Why does the state require people to get a license in order to be 
married? 

13. What does this saying mean? "Shallow brooks are noisy." 

14. What does this saying mean? "One swallow doesn't make a summer." 



109 

ARITHMETIC 

1. How many blocks are there altogether? 

2. If you have three books and give one away, how many do you have 
left? 

3. How much Is four dollars and five dollars? 

4. If a man buys six cents' worth of stamps and he gives the clerk 
ten cents, how much change should he get back? 

5. A newsman collected 25 cents from each of six customers. What is 
the total amount he collected? 

6. How many inches are there in two and one-half feet? 

7. How many oranges can you buy for 36 cents if^ one orange cost six 
cents? 

8. How many hours will it take a man to walk 24 miles at the rate of 
three miles an hour? 

9. If a man buys seven two-cent stamps and gives the clerk a half 
dollar, how much change should he get back? 

10. A man with $18 spends $7.50. How much does he have left? 

11. The price of canned peas is two cans for 31 cents. What is the 
price of one dozen cans? 

12. A man bought some secondhand furniture for two-thirds of what it 
costs new. He paid $400 for it. How much did it cost new? 

13. A worker's salary is $60 per week. If 15% of his pay is withheld 
for taxes, how much does he receive each week? 

14. Eight men can finish a job in six days. How many men will be 
needed to finish it in a half day? 

SIMILARITIES 

Directions In what way are an ORANGE and a BANANA alike? 
Good They are alike in that they are both fruity you eat both, 
both have skins Now, in what way are a COAT and a DRESS alike? 

1. Orange Banana 

2. Coat Dress 
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3. Axe Saw 

4. Dog 1 Lion 

5. North. West 

6. Eye Ear 

7. Air Water 

8. Table Chair 

9. Egg Seed 

10. Poem Statue 

11. Wood Alcohol 

12. Praise Punishment 

13. Fly Tree 

DIGIT SPAN FORWARD 

Directions I_ am going to say some numbers. Listen carefully, 
and when £ am through say them right after me. 

Series Trial I Trial II 

(3) 5-8-2 6.9-4 

(4) 6-4-3-9 7-2-8-6 

(5) 4-2-7-3-1 7-5-8-3-6 

(6) 6-1-9-4-7-3 3-9-2-4-8-7 

(7) 5-9-1-7-4-2-8 4-1-7-8-3-8-6 

(8) 5-8-1-9-2-6-4-7 3-8-2-9-5-1-7-4 

(9) 2-7-5-8-6-2-5-8-4 7-1-3-9-4-2-5-6-8 

DIGITS SPAN BACKWARD 

Directions Now I_ am going to say seme more numbers, but this 
time when £ stop £ want you to say then backwards. For example, if l_ 
say "7-1-9" what would you say? Here are some others. 
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Remember you are to say them backwards 3-4-8. 

Series Trial I Trial II 

(2) 2-4 5-8 

(3) 6-2-9 4-1-5 

(4) 3-2-7-9 4-9-6-8 

(5) 1-5-2-8-6 6-1-4-8-3 

(6) 5-3-9-4-1-8 7-2-4-8-5-6 

(7) 8-1-2-9-3-6-5 4-7-3-9-1-2-8 

(8) 9-4-3-7-6-2-5-8 7-2-8-1-9-6-5-3 

VOCABULARY 

Directions £ want you to tell me the meanings of some words. 
Let us start with » what does mean? 
Tell me more about it or explain more fully. 

1. Bed 15. Commence •
 

00 cs 

Fortitude 

2. Ship 16. Ponder 29. Tranquil 

3. Penny 17. Cavern 30. Edifice 

4. Winter 18. Designate 31. Compassion 

5. Repair 19. Domestic 32. Tangible 

6. Breakfast 20. Consume 33. Perimeter 

7. Fabric 21. Terminate 34. Audacious 

8. Slice 22. Obstruct 35. Ominous 

9. Assemble 23. Remorse 36. Tirade 

10. Conceal 24. Sanctuary 37. Encumber 

11. Enormous 25. Matchless 38. Plagiarize 

12. Hasten 26. Reluctant 39. Impale 

13. Sentence 27. Calamity 40. Travesty 

14. Regulate 
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DIGIT SYMBOL 

Directions Look at these boxes. Notice that each has a 
number in the upper part and a mark in the lower part. Every number 
has a different mark. Now look here where the upper boxes have num
bers but the squares beneath have no marks. You are to put in each of 
these squares the mark that should go there, like this Here 
is a 2, so you would put in this mark. Here is a 1, so you put in this 
mark. Here is a 3, so you put in this mark Now you do it for 
these numbers as far as this line Now, when I tell you to 
begin, start here and fill in as many squares as you can without skip
ping any. Ready, begin Do them in order and don't skip 
any. 

PICTURE COMPLETION 

Directions I_ am going to show you some pictures in which 
there is some important part missing. Look at each picture and tell 
me what is missing Now look at this picture. What important 
part is missing? Now what is missing in this picture? 
You see, the door knob is missing You see, the tail is miss
ing Yes, but what is the most important thing missing? 

BLOCK DESIGN 

Directions You see these blocks. They are all alike. On 
some sides they are all red? on some, all white; and on some, half red 
and half white 1^ am going to put them together to make a de
sign. Watch me Now make one just like this .Watch me 
again Now you try it and be sure to make it just like mine 

This time we are going to put the blocks together to make 
them look like this picture. Watch me first Now look at the 
picture and make one just like it with these blocks. Go ahead and tell 
me when you have finished Watch me again Now make 
one like this. Tell me when you have finished Now make one 
like this. Go ahead; let me know when you have finished Now 
make one like this, using nine blocks. Be sure to tell me when you 
have finished Now try it. 

PICTURE ARRANGEMENT 

Directions These pictures tell a story about a bird build
ing a nest, but they are in the wrong order. Put them in the right 
order so they will tell a story 1_ have some other sets of 
pictures for you to arrange. In each case they are mixed up and you 
are to put them in the right order so that they make the most sensible 
story The order of the cards should be like this: first the 
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bird is building the nest, the next picture, shows the eggs which the 
bird has laid, and the last picture shows the bird feeding its young 
which have been hatched Now you put them in the right order 

Now try this set. Put these cards in the right order 
These pictures are about a man building a house. The first one shows 
him just beginning the house, the next shows the house partly built, 
and the last one shows the house finished and being painted Now 
you put them in the right order Now try this set. Put these 
cards in the right order Tell me when you are finished. 

OBJECT ASSEMBLY 

Directions I_f these pieces are put together correctly, they 
will make something. Go ahead and put them together as quickly as you 
can Put this together as quickly as you can. 
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APPENDIX B 

Following are examples of the test items, directions and prob

ing questions as they appeared typewritten on the cards that were util

ized in the Oral-Written Method. 

Each test item and probing question was presented on a separate 

5" x 8" typewritten card. In addition, separate 5" x 8" cards were 

typed that contained the directions for each subtest. 
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Front (facing subject) 

5. WHAT DOES RUBBER CONE FROM? 

Back (facing examiner) 

5. What does rubber come from? 
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Front (facing subject) 

8. WHY ARE CHILD LABOR LAWS NEEDED? 

Back (facing examiner) 

8. Why are child labor laws needed? 
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Front (facing subject) 

TELL ME MORE ABOUT IT 

Back (facing examiner) 

Tell me more about it 
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Front (facing subject) 

YES, BUT WHAT IS THE MOST IMPORTANT THING MISSING? 

Back (facing examiner) 

Yes, but what is the most important thing missing? 
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Front, (facing subject) 

THESE PICTURES TELL A STORY ABOUT A BIRD BUILDING A NEST, 

BUT THEY ARE IN THE WRONG ORDER. PUT THEM IN THE RIGHT ORDER SO THEY 

WILL TELL A STORY. 

Back (facing examiner) 

These pictures .tell a story about a bird building a nest, 

but they are in the wrong order. Put them in the right order so they 

will tell a story. 
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Front (facing subject) 

NCW TRY THIS SET. PUT THESE CARDS IN THE RIGHT ORDER. 

Back (facing examiner) 

Now try this set. Put these cards in the right order. 
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APPENDIX C 

Following is the DAT Space Relations manual language guide for 

the Simultaneous Method. The directions for the DAT Space Relations 

are presented. The underscored words were signed and the remaining 

words (not underscored) were fingerspelled. 
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APPENDIX C 

DIRECTIONS FOR DAT SPACE RELATIONS 

Find the place for Space Relations on the Answer Sheet. 

This test consists of 60 patterns which can be folded into 

figures. For each pattern, four figures are shown. You are to de

cide which one of these figures can be made from the pattern shown. 

The pattern always shows the outside of the figure. Here is an ex

ample; 

Example X. 

Which one of these four figures - A, B, C, D, - can be made 

from the pattern in Example X? A and B certainly cannot be made; they 

are not the right shape. C is correct both in shape and size. You 

cannot make D from this pattern. Therefore, on the Sample of the 

Answer Sheet on the next page, C has been marked for Example X. 

In the test there will always be a row of four figures follow

ing each pattern. 

In every row there is only one correct figure. 

Now look at the pattern for Example Y and the four choices for 

it. Note that when the pattern is folded, the figure must have three 

gray surfaces. Two of these will be large surfaces either of which 

could be the top or the bottom of a box. The other is a small surface 

which would be one end of the box. 

Example Y. 
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Notice—all the figures made from this pattern are correct in 

shape* but the sides which you see are different. One of these figures 

can be made from this pattern while the others cannot. Look at the 

four choices; 

Figure A is wrong. The long, narrow side is not gray in the 

pattern and the large surface must be gray. 

Figure B is wrong. The large surface must be gray, although 

the gray end could be at the back. 

Figure C is wrong. The gray top and end are all right, but 

there is no long gray side in the pattern. 

Figure D is correct. A large gray surface can be shown as the 

top, and the end surface of gray can be shown facing towards you. 

So, you see, all four surfaces are correct in shape, but only 

one shows the gray surfaces correctly. Therefore, on the Sample of 

the Answer Sheet, D has been marked for Example Y. 

Remember that the surface you see in the pattern must always 

be the outside surface of the completed figure. In taking the test: 

Study each pattern. 

Decide which figure can be made from the pattern. 

Show your choice on the Answer Sheet by blackening in the space 

under the letter which is the same as that of the figure you have 

chosen in the booklet. 

You will have 25 minutes for this test. Work as rapidly and as 

accurately as you can. If you are not sure of an answer, mark the 

choice which is your best guess. 
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