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ABSTRACT 

This research was undertaken to determine if it 

was possible to predict the academic achievement level of 

deaf students, using certain idiographic data. Deaf stu

dents who graduate from Schools for the Deaf are, on the 

average, four years retarded when compared with normal 

hearing high school graduates. If it were possible to 

predict which deaf students might have the most academic 

potential, their high school curricula might be appropri

ately planned. Conversely, those deaf students who do 

not have academic potential might be placed in vocation

ally oriented classes. 

Data was collected on a sample of 232 present and 

past deaf students at two schools for the deaf in Arizona 

and California. The dependent variable in the study was 

academic achievement, as measured by scores made by these 

students on the Stanford Achievement Test (SAT). All 

students in the study had had this test after their six

teenth birthday. Additional information collected in

cluded the student's Wechsler Performance IQ score, 

whether both parents were deaf or not, whether there were 

any deaf sibling(s), and the etiology of deafness. The 
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etiologies included in this study were: premature birth, 

Rh factor, rubella, meningitis, measles, and heredity. 

Nine hypotheses were tested, and data were ana

lyzed by several statistical methods: correlation, mul

tiple regression, analysis of variance, and measures of 

central tendency. The results indicate that the deaf 

student's Performance IQ correlated most highly (.62) with 

his SAT scores. This is interesting in light of the ap

parently different factors measured by each of these in

struments. The Wechsler Performance Scale measures such 

things as manual dexterity, speed, attention to details, 

and social judgment. The SAT measures academic achieve

ment in the areas of vocabulary, social science, arithme

tic, etc. However, teachers of the deaf could apparently • 

make the best estimate of their students' academic poten

tial by utilizing the results of the Wechsler Performance 

Scale. 

Another significant finding was the fact that 

those deaf children whose deafness was the result of he

redity did much better on both the SAT and the Wechsler 

Performance Scale than did the deaf students from any 

other etiology group. The superiority of this group sug

gests that teachers of the deaf can expect the heredity 

deaf group to perform better than deaf students of any 

other etiology. 
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It was also found that deaf students with two deaf 

parents, and those with at least one deaf sibling, did 

better (as measured by the SAT) than did deaf students who 

did not have deaf family members. However, this informa

tion is somewhat misleading; it was determined that those 

deaf students who had deaf family members were also clas

sified as heredity deaf. The most important characteris

tic seems to be that these students are deaf as a result 

of heredity, not that they have deaf family members. This 

finding casts doubt on the validity of some previous 

studies which have been done on deaf students with deaf 

parents. 

The study concluded that the characteristics of 

high achievers in schools for the deaf are high Wechsler 

Performance IQ scores and heredity as the etiology of 

deafness. None of the other five etiology groups studied 

differed significantly from each other in terms of either 

Performance IQ scores or SAT scores. They were, however, 

all significantly lower than the level achieved by the 

heredity deaf group. 



CHAPTER 1 

INTRODUCTION TO THE PROBLEM 

The purpose of this study was to attempt to pre

dict the attainable academic achievement level of deaf 

children in schools for the deaf. The intent to the 

study was not to determine the improvement which could .be 

expected each year, but whether there was a "ceiling" on 

the final level of achievement. 

For a typical deaf student, normal language and 

communication skills have not been developed. Conse

quently, more difficult substitute skills such as finger 

spelling, sign language or lip reading must be learned 

before formal education can begin. In addition to the 

inability to hear, there are many other factors related 

to deafness which hamper academic achievement; one of 

these is experiential deprivation due. to the deaf child's 

restricted social and physical environment. 

In reporting the results of a survey of state 

residential schools for the deaf across the country, 

Hester (1963) noted that the median achievement grade 

level for deaf students graduating from high schools for 

the deaf was 8.1. With the restrictions on academic 

achievement imposed by deafness, many deaf children never 
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reach even the eighth grade level. There appear to be 

factors related to deafness which hamper academic achieve

ment; some of these are concomitant neurological damage, 

personality disturbance and aphasia. 

The problem presented in this study is to deter

mine which factors are most pertinent to the academic 

achievement level of deiaf students. The study was devel

oped in three phases: 

1. Descriptive phase: The existing data which 

describe factors which may be pertinent to the academic 

achievement level of deaf children were reviewed, and 

potential predictive factors were selected. 

2. Predictive phase: Data were collected on a 

sample of 232 deaf students, 16 years old or older, who 

are, or have been, students in schools for the deaf in 

Arizona and California. The data from half this sample 

(116 students) were analyzed, and nine hypotheses were, 

tested. 

3. Validation phase: The data from the other 

half of the sample, 116 deaf students of the same age 

range, and from the same schools, were analyzed to val

idate the findings of phase 2. 

Background 

Deaf students in school settings have been studied 

in a variety of ways; two approaches are applicable to 
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this research. Studies of endogenous factors - originat

ing from within the body, or the body of the mother (Eng

lish and English, 1958) are covered in medical research 

which has concentrated on such factors as heredity, pre

mature birth, Rh factor incompatability, rubella, menin

gitis, and measles (Birch and Stuckless, 1964; Brill, 

1962; Mylclebust, i960; Vernon, 1966). A second approach, 

using exogenous factors - conditions or events originat

ing outside the body and/or nervous system (English and 

English, 1958), has been more concerned with the early 

environment of the deaf child, the presence of other deaf 

family members, and the age at which communication skills 

were first taught (Birch and Stuckless, 1964; Getz, 1953; 

Hester, 1963; Levine, I960; Myklebust, i960). 

This study attempted to ascertain whether avail

able relevant data could be analyzed for each student 

entering a school for the deaf, sb that students might be 

assigned to a particular curriculum in keeping with their 

potential academic abilities. Medical and environmental 

data are generally available on students entering schools 

for the deaf, so knowing which of these items are predic

tive of academic achievement might improve educational 

planning. 

In summary, this study attempted to identify those 

variables which are significantly related to the academic 



achievement level of deaf students. The study then ana

lyzed those variables to determine whether they were, in 

fact, significantly related to academic achievement. 

These findings were then validated. 

Subjects 

In the descriptive phase of the study, the sub

jects were all drawn from available previous research 

studies which related the academic achievement level of 

deaf students to one or more of the variables under con

sideration. 

In the predictive phase of the study, the subjects 

consisted of 116 past and present students from the state 

schools for the deaf in Arizona and California; all stu

dents were 16 years old or older. The data on these stu

dents included sex, age at onset of deafness, presence of 

deaf parents, presence of deaf sibling(s), Wechsler Per

formance IQ score, Stanford Achievement Test score (most 

recent), race, and etiology of deafness. The only etio

logical factors considered in this study were premature 

birth, rubella during pregnancy, Rh factor incoinpatabil-

ity, meningitis during childhood, measles during child

hood, and hereditary deafness. 

In the validation section of the study, 116 ad

ditional deaf students, age 16 years old or older, were 

selected from the same schools, and information was drawn 



on the same set of factors. None of the subjects in the 

validation phase was the same as any of the subjects in 

either the descriptive or predictive phases. 

Hypotheses 

The general hypothesis of this study was as fol

lows: if specific exogenous and endogenous information 

are shown to be pertinent to deaf students, and related 

to their academic achievement, an academic achievement 

level for deaf students can be predicted. For statisti

cal purposes, the following null hypotheses were tested: 

1. No significant relationship exists between the 

fact that both of the deaf student's parents 

are deaf and the academic achievement level 

which he attains. 

2. No significant relationship exists between the 

fact that the deaf student has deaf sibling(s) 

and the academic achievement level which he 

attains. 

3. No significant relationship exists between the 

fact of incorapatability of the Rh factor in 

the deaf student's mother during pregnancy and 

the academic achievement level which he at

tains . 

k. No significant relationship exists between the 

fact of the occurrence of rubella in the deaf 
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student's mother during pregnancy and the aca

demic achievement level which he attains. 

5. No significant relationship exists between the 

fact of premature birth of the deaf student 

and the academic achievement level which he 

attains. 

6k No significant relationship exists between the 

occurrence of meningitis during the deaf stu

dent's early childhood and the academic 

achievement level which he attains. 

7. No significant relationship exists between the 

occurrence of measles in the deaf student's 

early childhood and the academic achievement 

level which he attains. 

8. No significant relationship exists between the 

occurrence of hereditary deafness in the deaf 

student and the academic achievement level 

which he attains. 

9. No significant relationship exists between the 

Wechsler Performance IQ score made by the deaf 

student and the academic achievement level 

which he attains. 

Method 

In the descriptive phase of the study, articles 

were reviewed which dealt with various exogenous and 
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endogenous factors of deaf children. Those studies which 

related any of these factors to later academic achieve

ment level are reviewed in Chapter 2. The total number 

of subjects in these studies is approximately 600. 

In the predictive phase of the study, data were 

collected on 116 students from the-Arizona State School 

for the Deaf in Tucson, and the California State School 

for the Deaf in Riverside. Pertinent exogenous and en

dogenous factors were noted, as was the student's most 

recent Performance IQ score and latest academic achieve

ment level, based on standardized test results. All stu-

dents, past and present, were at least 16 years old at 

the time they took the achievement test. 

The data on the sample of 116 deaf students were 

analyzed by several statistical procedures: correlations, 

analysis of variance and multiple regression. Hypotheses 

were not rejected if the .05 level of significance was 

reached in the correlation matrix. 

To determine the validity of the predictive phase, 

a validation study was done using the same techniques. 

Each hypothesis was re-tested on the second sample of 116 

students, and results were compared to those obtained on 

the predictive phase. 



Justification 

With the ever expanding availability of public 

funds and social service agencies, handicapped children 

in the future will be given greater educational oppor

tunities. Institutions providing special education ser

vices are going to have expanded enrollments. 

Increasing numbers of deaf students will be ap

plying for admission to schools for the deaf. As the 

population increases, the number of deaf people can also 

be expected to increase. In addition, there are cyclical 

outbreaks of certain diseases, some of which result in 

deafness. For example, the rubella epidemic of 1955 re

sulted in an increase in deafness among the newborn. 

Periodic outbreaks of meningitis have also increased the 

occurrence of deafness in infants and young children. As 

advances in medicine and drug therapy continue to save 

the lives of children who might previously have died as 

a result of meningitis, premature birth, rubella, and Rh 

factor, resulting deafness can be expected to increase. 

Unfortunately a corollary to the fact that a life has 

been saved is that many of these children will be left 

with deafness or other neurological damage, sometimes 

related to the massive doses of drugs administered, as 

well as to the disease factor itself. 



As the number of deaf students increases, greater 

demands will be put on schools for the deaf. If the aca

demic achievement level of a deaf student can be predicted 

on the basis of known factors, his educational needs can 

be identified. The individual student could be placed in 

the most appropriate academic setting, thereby maximizing 

his ultimate rehabilitation. 

In summary, there is a body of literature dealing 

with the academic achievement level of deaf students. 

There are also articles dealing specifically with various 

endogenous and exogenous aspects of deafness. Only a few 

articles were found which systematically related any of 

the factors (endogenous or exogenous) to later school 

achievement. No study was found which attempted to com

bine both exogenous and endogenous factors into a state

ment of predicted academic achievement. This study was 

undertaken to do this. 

Definitions 

For the purposes of this study, deafness was de

fined as a bilateral hearing loss averaging at least 70db 

ISO 1965, or 60db ASA 1951» through the speech frequencies 

of 500, 1,000 and 2,000HZ. This criteria is defined as a 

severe handicap (Davis, 1965), and was used in screening 

and selecting all data used in the descriptive phase of 
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the study, as well as all subjects in both the predictive 

and validation studies. 

The term academic achievement level, as used in 

this study, refers to achieved grade levels reported by 

schools for the deaf as a result of their testing pro

grams. Grade levels are converted from raw scores made 

on standardized achievement tests, principally the Stan

ford Achievement Test (hereafter referred to as the SAT). 

Data from the literature also include various standar

dized reading test scores. In this study the SAT grade 

level is viewed as the dependent variable, while the var

ious exogenous and endogenous factors are the independent 

variables. 

Limitations 

This study was limited by the factors and prob

lems inherent in any retrospective in situ investigation, 

among which was the necessity of using only existing 

available records. Incomplete data on many students, 

such as etiology of deafness, IQ scores, etc., prevented 

their inclusion in the study. An assumption was also 

made that the records reviewed, and used in this study, 

were accurate. Predictors were selected, and later val

idated, only from data available on present and past 

students at the state schools for the deaf in Tucson, 

Arizona, and Riverside, California. 
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Because the sample was non-random geographically 

biased, it may not be representative of the national deaf 

school age population. 



CHAPTER 2 

REVIEW OF THE LITERATURE 

This review of the literature is divided into 

three major sections. The first section deals with arti

cles relating to deafness and exogenous factors; the sec

ond section covers articles relating to deafness and 

endogenous factors; the third section reviews some of the 

statistical methods used in similar types of studies. 

The major portion of this chapter reviews the 

available literature which contains data on the academic 

achievement level of deaf students in conjunction with at 

least one of the other variables under consideration. 

These variables, discussed briefly in Chapter 1, are the 

independent variables; the measured academic achievement 

level is the dependent variable. The independent vari

ables are listed under two major headings; exogenous 

factors and endogenous factors. When the literature dis

closed information pertinent to one of the independent 

variables it was reviewed under the appropriate heading, 

and the academic achievement level associated with the 

variable was reported with it. 

To clarify the presentation of the data, each 

of the two main factors (exogenous and endogenous) are 

12 
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further subdivided. The exogenous group includes the fol

lowing factors: (l) deafness of both parents, (2) age 

introduced to alternate communication skills. The endo

genous group includes the following factors: (l) Rh 

factor, (2) rubella, (3) premature birth, (4) hereditary 

deafness, (5) meningitis, (6) intelligence. The general 

aspects of the dependent variables are discussed, and 

relevant literature is cited. 

Exogenous Factors 

Deafness of Both Parents 

Deaf children born to deaf parents differ from 

deaf children born to hearing parents in many respects. 

The primary reason for this may lie in the differing at

titudes of the two sets of parents. Deaf parents, who 

have lived with the handicap themselves, seem to raise 

children who are better adjusted, have a more positive 

self image, and do better in school (Meadow, 1968). The 

reason for the better school performance is probably the 

fact that deaf children of deaf parents learn manual com

munication skills at a very early age; this is generally 

not the case with deaf children of hearing parents. The 

latter group of deaf children may not have their hearing 

loss identified (or accepted by their parents) until they 
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are two or three years old, and then their parents are 

not equipped to communicate with them. 

Hearing parents of deaf children are more apt to 

become anxious and frustrated about their child's deaf

ness than are deaf parents. Hearing parents are seldom 

equipped to know about the best methods of education for 

their deaf child, and they may resist having their child 

become a member of the deaf community. These anxieties 

are often passed on to the child, and result in a gener

ally lower level of social and academic achievement. 

Four research articles (Birch and Stuclcless, 196*1; 

Goetzinger and Rousey, 1959; Meadow, 1968; Stuckless and 

Birch, 1966) give strong evidence of the fact that deaf 

children of deaf parents have an academic advantage over 

deaf children of hearing parents. A total of 230 students 

were tested and reported on in these four articles; in 

each case a deaf child with deaf parents was matched with 

a deaf child with hearing parents. Birch and Stuckless 

(1964) found that deaf students with deaf parents could 

read at a significantly higher level than deaf students 

with hearing parents. Meadow (1968) found that deaf 

students of deaf parents had a significantly better chance 

to succeed in school (as measured by SAT scores) than did 

deaf students of hearing parents. Stuckless and Birch 

(1966) found significantly higher reading scores among 



deaf students with deaf parents than among deaf students 

with hearing parents. Goetzinger and Rousey (1959) failed 

to find a significant difference, as measured by SAT 

scores, between deaf students with deaf parents and deaf 

students with hearing parents. The difference in the 

findings of the Goetzinger and Rousey (1959) study may be 

a result .of the fact that they had the smallest sample 

(N=l6), and the fact that the students, at the time of 

the study, were the oldest of any of the groups in these 

four research studies. In addition to the fact that the 

small sample size may have had some bearing on the re

sults, it is possible that having deaf parents makes a 

more significant contribution to the academic achievement 

of younger deaf students than it does to older students. 

Age Introduced to Alternate Communication Skills 

Many deaf individuals do not speak intelligibly, 

and since they cannot hear, alternate means of communica

tion must be used. Speech is an imitative function; one 

must be able to hear sounds and words before one can re

produce them, and hearing others talk produces constant 

feedback. Deaf people tend to associate primarily with 

other deaf people, and in these circumstances speech is 

relatively unimportant, and other types of communication 

are used. Alternate communication skills fall into three 

major categories: oralism, commonly called lip or speech 



reading; finger spelling and sign language; written com

munication. There are various combinations of these basic 

types, such as the simultaneous method, which uses a com

bination of lip reading, finger spelling and signs. 

In educating deaf youngsters, the teaching of al

ternate communication skills is of utmost importance for 

the development of language. Deaf children are at a tre

mendous disadvantage, as shown by the fact that a pre-

lingually deaf child at the age of five may know no words, 

while a hearing child of the same age generally has a 

vocabulary of 2,000 to 5>000 words (Vernon, 1967a). 

The methods of teaching alternate communication 

skills to deaf children vary greatly. Actual instruction 

in the schools, in the use of finger spelling and sign 

language, is typically not begun until the child is ten 

to twelve years old. Prior to that time the deaf child 

is apparently expected to get along as well as he can by 

reading lips. Since the ability to "speech read" seems 

to be innate, rather than acquired (Levine, 1958), stu

dents who must rely solely on this method of oralism are 

at a definite disadvantage. Educators of the deaf must 

determine which method of communication is the most suit

able to the development of each individual youngster. 

In 1959, an innovative program was started with 

young deaf children at the New Mexico School for the Deaf. 
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An effort to raise the level of academic achievement and 

communication skills of deaf students was deemed neces

sary, and the method chosen to do this was to teach finger 

spelling, along with the traditional oral methods, to 

young deaf children. Hester (1963) described the con

cepts of this program, where emphasis was placed on teach

ing finger spelling to deaf children beginning at about 

five years of age, rather than the customary age of ten 

or twelve. 

Reports by other researchers (Johnson, 19'i8; 

Morlcovin, I960; Scouten, i960) stated that the early use 

of finger spelling would increase the deaf child's vocab

ulary and communication skills. The general concensus of 

these reports was that language is a prerequisite to un

derstanding lip reading, and also to school achievement. 

Support for the earlier initiation of finger spelling 

comes from Penfield and Roberts (1959): "Remember that 

for the purposes of learning language, the human brain 

becomes progressively stiff and rigid after the age of 

nine. (p. 236)" 

Hester's (1963) study indicated that those chil

dren who had been exposed to finger spelling at an early 

age did significantly better (as measured by SAT scores) 

by the time they were ten to twelve years old than did 

other students of a comparable age who had not had early 
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exposure to finger spelling. This was the only article 

found which dealt in an experimental way with the age at 

which alternate communication skills are taught to deaf 

youngsters. However, some of the articles reviewed 

earlier in this chapter may also toe pertinent here. These 

articles (Birch and Stuclcless, 1964; Goetzinger and 

Rousey, 1959; Meadow, 1968; Stuclcless and Birch, 1966) 

which compared deaf children of deaf parents to deaf chil

dren of hearing parents all had an underlying assumption 

that the deaf children of deaf parents learn to communi

cate earlier, because they were taught how to communicate 

manually by their deaf parents. In the vast majority of 

cases in these studies, children who learned to communi

cate earlier, by virtue of having deaf parents, did better 

than those who did not learn alternate communication 

skills from their hearing parents. These findings are 

consistent with those of Hester ( 1 9 6 3 ) .  

In summary, five research articles were reviewed 

which related various exogenous factors of deafness to 

later academic achievement. The major finding was that 

deaf children with deaf parents had better test scores 

than did deaf children with hearing parents. In general, 

results were reported in terms of means and standard de-. 

viations, plus the significance of difference between the 

groups used in any particular study. The criteria for 
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academic achievement was measured in a variety of ways, 

SAT scores, various reading test scores, or combinations 

of these. As a result, it is impossible to combine the 

findings of the above research into any type of predic

tive formula. A combination of factors, both exogenous 

and endogenous, may be helpful in predicting eventual 

academic achievement, but no study was found which com

bined these factors. 

Endogenous Factors 

This section on the endogenous factors of deafness 

(referring to those factors originating from within, rath

er than outside of, the body) covers two main areas. The 

first is etiology, and includes heredity, as well as the 

disease factors causing deafness. The other main endoge

nous factor is intelligence. 

There is a lack of research which relates endoge

nous factors, particularly etiological factors, to later 

academic achievement. Only two such articles on etiology 

were found, and they will be reviewed following a brief 

discussion of the five etiological factors which relate 

to deafness and academic achievement. 

Rh Factor 

The presence of Rh antibodies in the maternal 

bloodstream often produces Rh factor complications, known 
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as erythroblastosis fetalis. The consequence of the Rh 

factor in the bloodstream of the pregnant woman is that 

the Rh blood cells of the fetus are destroyed, and the 

brain and central nervous system are often damaged. Com

plications arising from Rh factor include deafness, brain 

damage, etc. This factor represents the major perinatal 

cause of deafness (Byers, Paine, and Crothers, 1955; Rob

inson, 196*1). In addition to the direct effects of the 

Rh factor, these children are frequently born prematurely, 

confounding the true cause of deafness and/or other han

dicaps. 

Rubella 

According to Robinson (1964), maternal rubella is 

the leading prenatal cause of deafness. This disease has 

emerged as a major cause of concern to medical science. 

Although the disease may go undetected in the pregnant 

woman, or involve only a mild rash or sore throat, its 

effects on the fetus may be fatal. Pathogenic organisms 

attack developing organs of the embryo, rendering them 

defective. Deafness in the developing child is one of 

the major risks of maternal rubella (Jackson and Fisch, 

1958). The earlier the disease strikes during pregnancy, 

the greater danger it appears to have for the fetus 

(Campbell, 1961). 
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The difficulty in determining whether a pregnant 

woman has been infected with rubella obscures its role as 

a cause of deafness or other defects. Research into the 

effects of rubella is aided somewhat by the fact that 

there are known years of epidemics. In 1955> there were 

20 times as many cases of rubella as reported in 195^ 

(Siegal and Greenberg, i960). There was also a major 

rubella epidemic during the years 1963-1965, which sug

gests that there will be a large increase in the number 

of post-rubella deaf children entering schools for the 

deaf (Vernon, 1967b). 

Premature Birth 

The prevalence of premature births among the deaf 

school age population is approximately four times as great 

as it is among hearing children (De Hirsch, Jansky and 

Langford, 1966). The premature birth itself may not be 

the specific etiology of deafness; frequently a disease 

factor such as rubella or Rh factor may cause the prema

ture birth. The accepted definition of a premature infant 

is one who is liveborn and has a birth weight of five 

pounds, eight ounces, or less (Silverman, 1961). Gener

ally, the lower the birth weight, the greater the proba

bility of neurological disorders (Lubcheno, et al., 1963). 

Premature children are apt to have, or to develop, more 
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additional handicaps than do deaf children of other eti

ological groups. These additional problems are many, and 

may range from aphasia to psychosis. Vernon (1966) noted 

that over half the premature deaf students in his study 

had three or more major handicaps in addition to deafness. 

Medical advances will allow for saving the lives of more 

premature babies, and may cause prematurity to become an 

increasingly prominent etiology of deafness (Vernon, 

1966) .  

In addition to the difficulty of determining the 

exact etiology of deafness in premature infants, another 

major difficulty lies in the fact that deafness may not 

be discovered until two to six years after birth (Eames, 

1955). A causal relationship between premature birth and 

deafness is then difficult to establish. Recent develop

ments of better methods for determining deafness or hear

ing loss at an early age will make it easier to establish 

the relationship between prematurity and deafness. Some 

hospitals now give a hearing screening test to all new

borns before they leave the hospital (Downs and Sterritt, 

1964). 

Hereditary Deafness 

Estimates of the proportion of deafness caused by 

heredity vary greatly; Brill (1961) indicated that the 

figure may be as high as 60%. The main problem in 
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arriving at a definite figure appears to stem from the 

difficulty of determining whether deafness has been passed 

through the genes, or is the result of a virus or some 

other condition affecting the mother and/or neonate. In 

the latter case, if a child is horn deaf, the deafness is 

congenital, but not hereditary. 

The heredity deaf are perhaps the most fortunate 

of all deaf children. They have the least probability of 

brain damage, which frequently accompanies other etiol

ogies of deafness such as premature birth, disease fac

tors, etc. In addition, the heredity deaf are apt to 

have the highest IQ's as a group, and gain higher aca

demic achievement (Vernon, 1966). Usually the heredity 

deaf child has deaf parents or siblings, and has the ad

vantage of learning communication skills from them at an 

early age. 

Meningitis 

There are several forms of meningitis; tubercular 

meningitis is the major septic (nonpurulent) type which 

causes deafness. Estimates range from 10% to 50% fatality 

from this disease", even with the best of modern medical 

treatments. Those who survive may have permanent resid

uals of the disease, including deafness. The incidence 

of the disease is greatest between the ages of two and 

four. Therapy for meningitis involves massive, sustained 
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doses of drugs administered to save the patient's life. 

Some of the medications are toxic to the auditory nerve, 

and may cause deafness when given in large amounts. As a 

result, the actual cause of deafness — meningitis or 

drug therapy — is not always possible to determine 

(Vernon, 1966). 

Tubercular meningitis is a new etiology of deaf

ness. This disease was, until recent years, invariably 

fatal. However, with the improvement in drugs, death is 

no longer the inevitable result, and the disease is now 

viewed as the most significant post-natal cause of pro

found deafness among young children (Robinson, 1964). 

Treatment is generally effective with older chil

dren, but the newborn and infants, who are susceptible to 

this disease, are the most difficult to diagnose and 

treat. It is these children who are apt to become pre-

lingually deaf, and to have other sequela of the disease 

(Vernon, 1967b). Due to frequent multiple handicaps, in

cluding deafness, they will be less academically capable 

students. 

Goetzinger and Rousey (1959) compared SAT scores 

made by three groups of older deaf children. The three 

groups consisted of children deafened by meningitis, 

heredity deaf children, and congenitally deaf children. 
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These authors found no significant differences among the 

achievement levels of the three groups. 

In a very comprehensive study, Vernon (1966) 

studied 255 deaf children at the California School for 

the Deaf at Riverside. These children were categorized 

by five different etiologies of deafness: Rh factor, 

rubella, premature birth, heredity, and meningitis. One 

of the criteria of this study was academic achievement 

as measured by SAT scores. Vernon reported his results 

in a slightly different way than do most other research

ers; using SAT scores, he devised an Educational Quotient. 

The Educational Quotient was arrived at by dividing the 

SAT score by the number of years in school for each indi

vidual student. In addition, Vernon devised a Learning 

Quotient to measure learning disability. This procedure 

was operationally defined as the Intelligence Quotient 

divided by the Educational Quotient. The five etiology 

groups were then compared with each other. 

The results of the study indicated that the 

heredity deaf children scored significantly higher than 

the other four groups with respect to both educational 

achievement and learning efficiency. The other four 

etiology groups did not differ significantly from each 

other. 
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In summarizing the various etiological causes of 

deafness, there seem to be two clearly defined groups: 

the heredity deaf and those deafened by a disease factor 

(including Rh factor) and premature birth. Results of 

the cited studies tend to indicate that the heredity deaf 

group is superior in academic achievement to all other 

etiology groups. This finding is similar to the super

iority noted among children with two deaf parents (re

viewed under Exogenous Factors). The children selected 

on the basis of having two deaf parents may have been 

heredity deaf, although they were not so characterized in 

the studies. The 39 heredity deaf children in Vernon's 

(1966) study all had two deaf parents, which makes them, 

as a group, consistent with the samples studied in the 

section on exogenous factors. 

Intelligence 

Since the advent of intelligence testing in the 

early 1900's, the intelligence of deaf and hard of hear

ing persons has been studied in many independent investi

gations. The instruments used were primarily nonverbal, 

performance tests such as the Wechsler Performance scales, 

the Hiskey, Leiter, Chicago Nonverbal, Goodenough, Grace 

Arthur, etc. Vernon (1967a) reviewed about 35 such stud

ies with a total sample of over 7,800 deaf and hard of 

hearing children. Results clearly indicated that the deaf 



and hard of hearing population have the same distribution 

of intelligence as do hearing individuals. "There is.no 

causal relationship between hearing loss and IQ" (Vernon, 

1969, p. 5kl). 

Measurement of the intelligence of deaf subjects 

is usually done by means of a nonverbal, performance test. 

Ross (1967), however, used both the Verbal and Perform

ance sections of the Wechsler Adult Intelligence Scale 

(hereafter referred to as the WAIS) in a study to deter

mine whether modes of administration would significantly 

affect the outcomes of IQ scores. This is a valuable 

study because it compared the WAIS results obtained from 

written instructions with those obtained from instruc

tions given by the simultaneous method (a combination of 

manual language and the spoken word). His results indi

cated no significant difference in Performance IQ scores 

between the two methods, and an average difference of 

about IQ points (in favor of the simultaneous method) 

on the Verbal IQ. Ross questioned the practical signif

icance of this latter finding. He concluded that the 

Performance IQ gives a better indication of a deaf per

son's intellectual ability than does a Verbal IQ. The 

average Verbal IQ score made by his sample was about two-

thirds the average Performance IQ score of the group. 

This finding is consistent with that of Mylclebust (i960), 
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who stated that the Verbal IQ of a deaf child will rarely 

exceed two-thirds of his Performance IQ. Vernon and Brown 

(1964) stated that if a child is prelingually deaf, and 

his hearing loss is severe enough to necessitate educa

tion in a school for the deaf, we can be quite sure of 

low verbal aptitude without the administration of any 

tests at .all. If such a child obtained a below average 

Performance IQ score it would suggest deficiency in abil

ity to learn through verbal means. 

Verbal tests would seem to be inappropriate in

struments for use with the deaf. They measure a language 

deficiency due to deafness, rather than measuring intel

ligence (Vernon and Brown, 1964). According to Myklebust 

(i960), however, "Tests requiring verbal facility corre

late most closely with those abilities required for learn

ing academic materials. Nonverbal tests are not as useful 

for predicting this type of learning" (p. 6l). This opin

ion is also held by Doehring (1965) who felt that the ma

jority of nonverbal tests seem to be poor predictors of 

almost any aspect of scholarly or linguistic achievement. 

Quigley and Frisina (1961) also felt that their findings 

supported ..."previous findings that nonverbal tests of 

intelligence are not good predictors of educational 

achievement" (p. k6). 
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The use of Performance IQ scores as good predic

tors of academic achievement is upheld by other research

ers. Vernon and Brown (1964) stated that in order to be 

valid, IQ testing of the deaf must be based on nonverbal, 

performance tests. Vernon and Brown (1965) disputed an 

earlier article (Doehring, 1965) stating that nonverbal 

tests were poor predictors of academic ability. Brill 

(1962) felt that WAIS and WISC Performance IQ scores are 

good predictors of ultimate academic achievement. Use of 

the Leiter International Performance Scale by Birch, 

Stuclcless, and Birch (1963) was found to be significant 

in predicting academic achievement over an eight to ten 

year period. Obviously opinions vary among researchers 

of the deaf as to what instrument is most appropriate for 

the testing of intelligence. 

Despite the fact that deaf people have the same 

range and variability of intelligence as do hearing peo

ple, the average deaf student is educationally behind his 

hearing counterpart. Boatner (1965) and McClure (1966) 

found that only about 3% of deaf students 16 years old or 

older in the United States achieved at a tenth grade level 

or above; most of these students were hard of hearing or 

advantitiously deaf. About 60% of the same age group 

achieved at the 5«3 grade level or below, and about 30% 

were functionally illiterate. Hester (1963) reported the 



results of a survey of many of the residential and day 

schools for the deaf in the country. For those schools 

which responded, the average grade level achievement of 

deaf school graduates was 8.1, while for school leavers 

(non-graduates) it was 4.7. We can conclude that an av

erage distribution of Performance IQ scores among the deaf 

does not mean that an average level of academic achieve

ment can be expected. 

In summarizing various studies of the intellectual 

level of deaf students, apparently the deaf population has 

a distribution of IQ scores similar to that found in the 

hearing population. Arguments for and against the use of 

verbal and/or performance tests were included. Finally, 

information as to the academic achievement level of deaf 

students was cited. 

Statistical Techniques Used in Similar Problems 

In order to help determine what types of statisti

cal methods might be appropriate to the present study, 

several articles and dissertations were reviewed. The ar

ticles chosen for review were selected on the basis of 

similar types of hypotheses and/or problems; they did not 

necessarily deal with the deaf. 

In a recent dissertation, Lugar (1969) used ob

jective demographic and medical data to predict the out

come of stroke victims' vocational rehabilitation. His 
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statistical analysis included measures of central tenden

cy, chi-square, and t,-tests. In another article dealing 

with vocational rehabilitation, Eber and Stein ( 1 9 6 7 )  

analyzed the behavioral data of rehabilitation clients to 

predict the outcome of the rehabilitation process. Data 

were analyzed by means of factor analysis, which was cross 

validated on a different sample. The authors also studied 

the correlations among the factors. 

Ehrle ( 1 9 6 1 )  studied the predictive value of bio

graphical information in the vocational rehabilitation 

process. Discriminating variables were given weights, and 

expectancy charts were prepared to predict the rank order 

probability of an individual applicant's being vocation

ally successful. 

Abe's (1970) research concerned the prediction of 

academic achievement among Mexican American students, 

using a biographical information approach. In analyzing 

his data he used multiple correlation, step-wise multiple 

regression, and factor analysis. 

In attempting to identify potential drop-outs from 

vocational training programs in a comprehensive rehabili

tation center, Perlman (1968) collected demographic and 

psychometric data on his sample. Analysis of the data was 

by means of correlation, multiple regression, and discrim

inant function analysis. 
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Each of the five articles noted ahove was a pre

dictive study. A variety of methods were used to analyze 

the data. Some of the statistical methods cited proved 

relevant to the present study. 

Summary 

This chapter has reviewed literature relevant to 

factors related to deafness which may affect the deaf 

student's later academic achievement. This study is con

cerned with predicting the academic achievement level of 

deaf students; and the literature suggests that informa

tion pertaining to various exogenous or endogenous factors 

might be useful in such a prediction. 

Articles were reviewed which were concerned with 

the deafness of hoth parents, and age at which alternate 

communication skills were taught. There may have been an 

overlap of information on some of these subjects. For 

example, deaf students who had two deaf parents may have 

been taught by his parents to communicate earlier by means 

of manual communication. 

Several articles were cited which were relevant to 

the etiology of deafness. The etiology factors are gener

ally separated into two main groups, the heredity deaf, 

and those deafened by disease, Rh factor, or premature 

birth. In each of the articles reviewed, the factor under 

consideration was related to later academic achievement. 
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A section on the intelligence of the deaf school 

age population indicated that Performance IQ's of the deaf 

are distributed in the same manner as for the hearing pop

ulation. 

All of the ahove factors were reviewed in order to 

select potential predictors for a sample of present and 

past deaf students used in this study. All of the vari

ables reviewed in the articles in this chapter were in

cluded in the predictive study except one: age introduced 

to alternate communication skills. One additional vari

able was added to the predictive study, and that was the 

etiology of measles. No article was found which related 

measles during childhood to the later academic achievement 

of deaf students. 

A final section reviewed statistical methods used 

in related types of research. 



CHAPTER 3 

METHODS AND PROCEDURES 

This chapter describes the procedures used by the 

investigator in the collection and analysis of the data 

used in this study. Included in this chapter are a dis

cussion of the various idiographic factors used, the 

rationale for using only the Performance IQ score, and a 

discussion of the use of SAT scores as the dependent var

iable. 

Sample 

The data on the sample of students used in the 

investigation of this study were collected by the author 

at two schools for the deaf: The Arizona State School 

for the Deaf and Blind in Tucson, and The California State 

School for the Deaf in Riverside. Permission to review 

the records of present and past students was granted by 

the superintendents of each school. All information was 

collected by the author from existing clerical records; 

no students were interviewed personally. The students 

used in this sample were either former deaf school grad

uates, school leavers, or present students. All were born 

between the years of 19^5 and 1953» and all were at least 

34 



16 years old at the time of their last administration of 

the SAT, which was the dependent variable of this study. 

At The Arizona State School for the Deaf, a sam

ple of 31 current students (including June, 1970 gradu

ates) was selected. Twenty-nine former students were also 

selected, making a total of 60 students from the Arizona 

school. Of this number, 29 were male, and 31 were female. 

At The California State School for the Deaf, Riv

erside, a total of 51 current students (including June, 

1970 graduates) was selected, as were 121 former students. 

The total number of students from the California sample 

was 172; of this number 102. were male, and 70 were female. 

All students from both schools met the criterion for deaf

ness as defined in Chapter 1. All students in the study 

had been administered a Wechsler Performance Scale within 

a two year period prior to the study, or to leaving 

school. In some cases the Performance IQ score was based 

on the Wechsler Intelligence Scale for Children, but in 

most cases it was based on the Wechsler Adult Intelligence 

Scale. 

Prior to selection for inclusion in the study, the 

student's complete file was reviewed for pertinent exogen

ous and endogenous data, as well as biographical and psy

chometric data. The application for admission to the 

school, the history taken by the school nurse, the report 
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of the school audiologist, psychologists' reports, and 

achievement test results were studied. Students were .in

cluded in this study only if their records gave definite 

information on the variables of this study; if information 

on one of the variables was missing, the case was not in

cluded. Over 1,000.record files were reviewed in order to 

obtain the final total sample of 232 students who met all 

the criterion used in this study. 

Variables 

Information was collected on each of the following 

eight categories of data for each of the 232 subjects used 

in this study. 

1. Identification number for each student. 

2. Sex. 

3. Age at onset of deafness. 

k. Both parents deaf. 

5. Sibling(s) deaf. 

6. Etiology of deafness which satisfied one of 

the following: premature birth, rubella dur

ing pregnancy, meningitis during childhood, 

Rh factor, heredity, measles during childhood, 

7. Wechsler Performance IQ score. 

8. Median grade equivalent, SAT score. 



Discussion of Variables Used 

The variables selected for inclusion in this study 

were, for the most part, drawn from the review of the lit

erature pertinent to the academic achievement level of 

deaf students. 

The first two variables listed above (identifica

tion number and sex) are self explanatory. The sex of 

each student was noted as a matter of course, but no anal

ysis of the possible difference between deaf male and deaf 

female students was made. Age at onset of deafness was 

broken down into the following categories: birth to one 

year, one to two years, two to three years, three to four 

years, four to five years, five to six years. 

The variable relating to deaf parents was marked 

"yes" only if both parents were deaf; otherwise, it was 

marked "no". The variable relating to deaf sibling(s) 

was marked "yes" if there were any deaf siblings at all in 

the family, regardless of whether there were also hearing 

siblings. 

The question on the etiology of deafness posed 

some problems, for frequently the cause of deafness is not 

known by either the parents or doctor of the deaf child. 

On the variable of etiology, only one category was al

lowed. If a given child had been born prematurely, and 

the mother had also had rubella during pregnancy, the 



subject was not included due to the lack of certainty as 

to the true cause of deafness. In each case, the etiology 

of deafness was based on the medical diagnosis recorded on 

each application form. Hereditary deafness, as defined 

by medical diagnosis, was not confined only to cases 

wherein both parents were deaf, but included the presence 

of deafness in grandparents, aunts and uncles, and sib

lings . 

The Wechsler Performance IQ (either WISC or WAIS) 

is included as the measure of intelligence of the deaf 

students in the present study. The Performance IQ meas

ures visual-motor co-ordination, manual dexterity, social 

judgment, nonverbal abstract reasoning ability, and at

tention to detail. Because of language and communication 

problems, the Verbal portion of the Wechsler Intelligence 

Tests is rarely administered to deaf students. Although 

Ross (1967) demonstrated that it is possible to administer 

this section by means of either written instructions or 

the simultaneous method of communication, no Verbal IQ 

scores were available for any of the subjects in the pres

ent sample. The rationale for using the Performance IQ as 

a measure of intellectual functioning of the deaf is based 

on relevant literature cited in Chapter 2. 

The median grade equivalent of the SAT was chosen 

as the dependent variable for this study for the following 

reasons. First, a review of the literature showed that a 



majority of the studies used this SAT measure as the indi

cant of the academic achievement level of deaf students. 

Also, this test is commonly used in most schools for the 

deaf throughout the country. In addition, it is a well 

constructed, standardized test which is scored objec

tively. Raw scores are converted to grade level equiva

lents, and scores obtained at one school should have the 

same meaning as scores obtained at any other school. No 

separate SAT norms exist for deaf students; the deaf stu

dent's achieved scores compare him with the "average" high 

school student. Finally, no subjective bias is involved 

in scoring the test, as might be the case if classroom 

grades, for example, were used as the criterion for school 

achievement. The test manual (Kelley, Madden, Gardner, 

Terman, and Ruch, 1953) reports split-half reliability 

coefficients ranging from .841 to .9^3, and suggests that 

the SAT yields reliable data about generally accepted ob

jectives of high school education. 

Data Preparation 

The information on each of the eight categories 

listed above was entered on an individual work sheet for 

each of the 232 subjects in the study. The information 

was coded to make it suitable for use with IBM key punch 

cards. IBM cards were then punched for each student. 



4° 

The data on these cards were verified against the original 

information sheets, to assure accuracy. 

Data Analysis 

The data were analyzed on the CDC 6400 computer at 

the Computer Center at The University of Arizona. There 

were six separate runs made in the analysis of the data. 

1. A correlation matrix using the Pearson Prod

uct-Moment correlation was generated for the total sample 

of 232 subjects. Correlations were computed between all 

pairs of the following 12 variables: l) sex; 2) age at 

onset of deafness; 3) parents deaf; 4) sibling(s) deaf; 

5) premature; 6) rubella; 7) meningitis; 8) Rh; 9) hered

ity; 10) measles; 11) IQ; 12) SAT. 

These correlations were used to test the hypothe

ses. Consideration was given to the use of the Pearson 

Product-Moment correlation techniques when some of the 

data were dichotomous, and some were continuous. The 

Product-Moment results were equivalent to those that would 

have been obtained by using a point-biserial correlation 

(Downie and Heath, 1965, p. 191)• 

2. Pearson Product-Moment Correlations were run 

on two samples of 116 subjects each. The total sample of 

232 was divided on an odd-even basis, using the third 

digit of the student's identification number. The two 

runs were made so that data from one half of the total 



sample could be used as predictors, and the other half as 

validators. A correlation matrix was generated on all 

pairs of the 12 variable noted above for each sample of 

116. Correlations were checked for level of significance 

in Table D of Appendix B of Guilford (1965, p. 581). The 

.05 level of significance was used to reject the hypoth

esis on the predictive phase of the study. The .05 level 

of significance was also used as the criteria for rejec

tion in the validation phase. 

3. One way analysis of variance was computed 

using the six etiology groups with SAT scores as the cri

terion. Scheffe's S method (Myers, 1969) was used to test 

the significance of difference between means of the six 

etiology groups; the .05 level of significance was used 

for rejection of the hypothesis. 

k. Step-wise multiple regression was run on the 

two samples of 116 each, with SAT scores as the criterion. 

The first group of 116 subjects was used to test the hy

potheses, and the significance of the F ratio was deter

mined by Table F of Appendix B of Guilford (1965, p. 586). 

The same procedure was used on the second sample of 116, 

in order to validate the predictive ability of the first 

sample. The .05 level of significance was used to reject 

the hypotheses in both the predictive and validation 

phases of the study. 
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5. A second step-wise multiple regression was 

run with SAT Scores as the criterion, and IQ scores sup

pressed. It was reasonable to assume that IQ and SAT 

scores might have a high positive relationship, and that 

the strength of this relationship might overshadow the 

relationships existing between the other variables and 

academic.achievement. Hence, a multiple regression was 

calculated which did not include IQ scores, in order to 

permit the less dominant relationships to become evident, 

if they existed. Each of the six etiology groups was run 

through the program individually, and the results were 

used to test hypotheses three through nine. The .05 level 

of significance was used to reject the hypothesis; levels 

of significance were checked in Guilford (1965, p. 568). 

6. Means, standard deviations, and frequency 

tables of both IQ and SAT scores were computed for the 

following groups: l) parents deaf; 2) parents not deaf; 

3) sibling(s) deaf; 4) sibling(s) not deaf; 5) premature; 

6) rubella; 7) meningitis; 8) Rh; 9) heredity; 10) mea

sles. In addition to attempting to identify the factors 

predictive of academic achievement, the investigator was 

also interested in determining whether significant dif

ferences existed in terms of mean IQ and SAT scores as a 

function of the other 10 variables. 
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Summary 

This chapter has been concerned with the proce

dures used by the investigator in the collection and anal

ysis of the data used in this study. A description of the 

information obtained on each subject was included, along 

with a discussion of the pertinence of some of the var

iables. The chapter closed with an outline of the sta

tistical procedures used to analyze the data. 



CHAPTER k 

RESULTS AND DISCUSSION 

The purpose of this study was to explore the pos

sibility of predicting the academic achievement level of 

deaf students, given certain idiographic data. 

This chapter presents the results found in the 

analysis of the data, and the testing of the hypotheses. 

All of the data were first analyzed by means of a correl-

- ation matrix for all of the 232 deaf students in the sam

ple studied. The correlation matrix for the 10 variables 

studied can be found in Appendix A. In addition, several 

other statistical techniques were used to analyze the 

data. These included step-wise multiple regressions, 

analysis of variance, and distributions of SAT and Per

formance IQ scores of various groups. The results of all 

of the statistical measures, and the implications of their 

results, are discussed in this chapter. 

Hypotheses 

Hypothesis 1 states: No significant relationship 

exists between the fact that both of the deaf student's 

parents are deaf and the academic achievement level which-

he attains. 

kk 



45 

In the present study, there were 33 deaf students 

who had two deaf parents. The correlation matrix (Appen

dix A) shows that the correlation between having deaf 

parents and SAT scores (the measure of academic achieve

ment used in this study) is .35. According to Table D in 

Appendix B of Guilford (1965, p. 581), this correlation 

is significant beyond the .05 level. Hypothesis 1 is re

jected: there is a significant relationship between hav

ing deaf parents and academic achievement, as measured by 

SAT scores. 

Additional information about the characteristics 

of deaf students with deaf parents was desired, and their 

SAT scores were compared with those of deaf students who 

did not have deaf parents. The results are presented in 

Table 1. 

TABLE 1 

DISTRIBUTION OF SAT SCORES, COMPARING DEAF STUDENTS HAVING 
TWO DEAF PARENTS WITH DEAF STUDENTS HAVING NO DEAF PARENTS 

Range of SAT 
Group No. SAT scores mean S.D. 

Parents deaf 33 3.4 - 12.9 8.89 2.52 

Parents not deaf 199 2.0 - 12.4 6.52 2.19 



*6 

The difference between the means of the two groups of SAT 

scores is significant beyond the .05 level (t=5.66). 

Thus, the deaf students who had two deaf parents performed 

at a significantly higher level, based on SAT scores, than 

did those deaf students who did not have deaf parents. 

Hence it is suggested that the existence of two deaf par

ents permits one to predict that these students will do 

better, academically, than will the deaf students without 

deaf parents. 

Hypothesis 2 states: No significant relationship 

exists between the fact that the deaf student has deaf 

sibling(s) and the academic achievement level which he 

attains. 

In the present study, there were 60 deaf students ' 

who had at least one deaf sibling. As can be seen in Ap

pendix A, the correlation between having deaf sibling(s), 

and academic achievement, as measured by SAT scores, is 

.Ji. This figure is significant beyond the .05 level. 

The hypothesis is rejected; there is a significant rela

tionship between having deaf sibling(s) and academic 

achievement, as measured by SAT scores. 

To further investigate the characteristics of deaf 

students with deaf sibling(s), their SAT scores were com

pared with those of deaf students who had no deaf sib

lings. The results are presented in Table 2. 
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TABLE 2 

DISTRIBUTION OF SAT SCORES, COMPARING DEAF STUDENTS HAVING 
DEAF SIBLING(S) WITH DEAF STUDENTS HAVING NO DEAF SIBLINGS 

Range of SAT 
Group No. SAT scores mean S.D. 

Sibling(s) deaf 60 3.6 - 12.4 8.11 2.18 

Siblings not deaf 172 2.0 - 12.9 6.42 2.30 

The difference between the means of the two groups of SAT 

scores is significant beyond the .05 level (t=4.96). Deaf 

students who have deaf sibling(s) performed at a much 

higher level, based on SAT scores, than did those deaf 

students who did not have deaf siblings. The presence of 

deaf sibling(s) permits one to predict that these deaf 

students generally can be expected to do better, academi

cally, than do the deaf students without deaf siblings. 

Hypothesis 3 states: No significant relationship 

exists between the fact of incompatibility of the Rh fac

tor in the deaf student's mother during pregnancy and the 

academic achievement level which he attains. 

In this study, there were 26 deaf students whose 

deafness was attributed to the Rh factor. The correlation 

matrix (Appendix A) shows a correlation of -.13 between Rh 

factor and SAT scores. The result is not significant at 

the .05 level, and the hypothesis is not rejected. 
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To further investigate the characteristics of the 

Rh group, their SAT scores were compared with the SAT 

scores of the five other etiology groups (rubella, prema

ture birth, measles, meningitis, and heredity). The re

sults are presented in Table 3. 

TABLE 3 

DISTRIBUTION OF SAT SCORES, COMPARING DEAF 
STUDENTS IN THE SIX ETIOLOGY GROUPS 

TP + -» nl r\ re it 
J - l  u x u x u g j  XT/% i *_/ • 

Range 
Q A rp c n 
Oi i. x u V/ 

of 
lores 

SAT 
mean S.D. 

Premature 36 2.9 - 10.2 6.22 2.00 

Rubella 27 2.0 - 11.5 5.64 2.00 

Meningitis 46 2.0 - 11.0 6.30 2.01 

Rh 26 2.1 - 11.0 5-97 

-t
f C
M

 

Measles 21 3.2 - 11.9 6.48 2.23 

Heredity 76 3.6 - 12.9 8.34 2.19 

Totals 232 2.0 12.9 6.86 2.37 

These results indicate that the mean SAT score for the Rh 

group was 5«97, which is lower than the overall mean of 

6.86. In addition, none of the Rh children scored above 

the 11.0 level on their median SAT score. To determine 

the significance of difference between the SAT means of 
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the various etiology groups, the results were analyzed by 

an analysis of variance, and Scheffe's S Method (Myers, 

1969) was used to make all possible comparisons between 

means. Table 4 presents the results of this test. 

TABLE 4 

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN SAT SCORES OF THE 
SIX ETIOLOGY GROUPS, USING SCHEFFE'S S METHOD 

Heredity 

Mean SAT 

Measles 

Scores of Six Etiology 

Meningitis Premature 

Groups 

Rh Rubella 

8.34 6.48 6.30 6.22 5.97 5.64 

The line drawn under the five etiology groups on the right 

end of Table 4 indicates that the mean SAT scores of these 

five groups do not differ significantly from each other. 

These five groups, however, each had mean SAT scores which 

were significantly lower than the mean SAT score of the 

heredity group at the .05 level. 

Analysis of the present data suggests that knowing 

that a child was deafened as a result of the Rh factor 

does not help one to make an accurate prediction of his 

academic achievement level. Based on the mean SAT scores 

of the total sample, the Rh deaf child does not differ 

significantly from the deaf child of any other etiology 
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group except heredity. Rh factor does not seem to he 

significantly correlated to academic achievement, "but as 

a group, the Rh deaf children do not do as well, academ

ically, as do the heredity deaf group. 

Hypothesis h states: No significant relationship 

exists between the fact of the occurrence of rubella in 

the deaf .student's mother during pregnancy and the aca

demic achievement level which he attains. 

There were 27 deaf students in this study whose 

etiology of deafness was rubella. The correlation mat

rix (Appendix A) shows a correlation of -.19 between ru

bella and SAT scores. This result is not significant at 

the .05 level, and the hypothesis is not rejected. 

Table 3 compares the mean SAT scores of the six 

etiology groups studied. The mean SAT score for the ru

bella group was 5•64, which is the lowest mean for any of 

the six groups, and more than a grade level lower than 

the overall SAT mean of 6.86. The range of SAT scores in 

the rubella group (2.0 - 11.5) suggests that some rubella 

deafened children do very poorly by the time they are 16 

or older, while others do quite well. Possibly the per

iod of pregnancy during which the mother had rubella is 

of significance, and this would malce an interesting study, 

if such data were available. Campbell (1961) suggested 
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that the earlier the disease strikes during pregnancy, 

the greater the damage to the fetus. 

Table 4 indicates that the rubella group had a 

mean SAT score significantly below (.05 level) the hered

ity group; it did not differ significantly from the other 

four etiology groups. The results of this analysis 

failed to show that rubella, as an etiology of deafness 

was a significant predictor of later academic achievement 

however, based on mean SAT differences, one would general 

ly expect the rubella group to perform at a significantly 

lower level than the heredity group. 

Hypothesis 5 states: No significant relationship 

exists between the fact of premature birth of the deaf 

student and the academic achievement level which he at

tains . 

In this study there were 36 prematurely born deaf 

students. This factor correlated -.11 with SAT scores 

(Appendix A) and was not significant at the .05 level. 

The hypothesis is not rejected. 

Table 3 shows that the mean SAT score for the pre 

mature group was 6.22, compared with an overall mean of 

6.86. None of the prematurely born deaf children had a 

median SAT score above the 10.2 level; this is the lowest 

top score of any of the etiology groups, all other groups 

having median scores at least at the 11.0 grade level. 
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Table k indicates that the mean SAT score for the prema

ture group is significantly lower (.05 level) than the 

heredity group, but not significantly different from the 

other four etiology groups. The results of this analysis 

failed to show that premature birth, as an etiology of 

deafness, was a significant predictor of later academic 

achievement; however, based on mean SAT differences, one 

would generally expect the premature group to perform at 

a significantly lower level than the heredity group. 

Hypothesis 6 states: No significant relationship 

exists between the occurrence of meningitis during the 

deaf student's early childhood and the academic achieve

ment level which he attains. 

In this study there were '16 children whose deaf

ness was caused by meningitis during early childhood. 

This factor correlated -.12 with SAT scores (Appendix A), 

and was not significant at the .05 level. The hypothesis 

is not rejected. 

Table 3 indicates that the mean SAT score for the 

meningitis group is 6.30, slightly below the overall mean 

of 6.86. Table h shows that the mean SAT score for the 

meningitis group is significantly below (.05 level) the 

mean SAT score for the heredity group, but not signifi

cantly different from the other four etiologies. The re

sults of this analysis failed to show that meningitis, as 



an etiology of deafness, was a significant predictor of 

later academic achievement; however, based on mean SAT 

differences, one would generally expect the meningitis 

group to perform at a significantly lower level than the 

heredity group. 

Hypothesis 7 states: No significant relationship 

exists between the occurrence of measles in the deaf stu

dent's early childhood and the academic achievement level 

which he attains. 

There were 21 students in this study whose deaf

ness was caused by measles in early childhood. The cor

relation between measles and SAT scores was -.05 (Appendix 

A), and was not significant at the .05 level. The hypoth

esis is not rejected. 

Table 3 shows that the mean SAT score for the mea

sles group was 6.48. Except for the heredity group, this 

was the highest group mean of the other five etiologies. 

Table k indicates that this mean is significantly lower 

(.05 level) than the mean obtained by the heredity group; 

it is not significantly different from the means obtained 

by the other four etiology groups. The results of this 

analysis failed to show that measles, as an etiology of 

deafness, was a significant predictor of later academic 

achievement; however, based on mean SAT differences, one 
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would generally expect the measles group to perform at a 

significantly lower level than the heredity group. 

Hypothesis 8 states: No significant relationship 

exists between the occurrence of hereditary deafness in 

the deaf student and the academic achievement level which 

he later attains. 

The heredity deaf group was the largest etiology 

group in this study, numbering 76. The correlation be

tween heredity and SAT scores was ,kk (Appendix A), which 

is significant beyond the .05 level. The hypothesis is 

rejected: a significant relationship does exist between 

hereditary deafness and academic achievement, as measured 

by SAT scores. 

Table 3 indicates that the mean SAT score for the 

heredity group was 8.3^, well above the overall mean of 

6.86 for the entire sample. None of the students in any 

of the other five etiology groups had a median SAT score 

above the 11.9 level, while the top score in the heredity 

group was 12.9. 

Table k shows that the mean score for the heredity 

group was significantly higher (.05 level) than the mean 

for any of the other etiology groups. The results of this 

study show that heredity, as an etiology of deafness, was 

a significant predictor of later academic achievement; 

based on mean SAT scores, one would generally expect the 



55 

heredity group to perform at a significantly higher level 

than any of the other five etiology groups. 

Hypothesis 9 states: No significant relationship 

exists between the Performance IQ made by the deaf student 

and the academic achievement level which he attains. 

Since Wechsler Performance IQ scores were avail

able for all of the deaf students in this study, the num

ber in this group is 232. The correlation between 

Performance IQ and SAT scores was .62 (Appendix A), which 

is significant beyond the .05 level. The hypothesis is 

rejected: there is a significant relationship between 

the deaf student's Performance IQ score and academic 

achievement, as measured by SAT scores. 

Discussion of Hypotheses 

In summarizing the results of the hypotheses, five 

of the nine hypotheses were not rejected, and four were 

rejected. Those factors found to have a significant re

lationship with the deaf student's academic achievement 

level, as measured by SAT scores, were the presence of 

deaf parents, the presence of deaf sibling(s), heredity 

as an etiology of deafness, and the Wechsler Performance 

IQ score. 

A closer examination of the data (described 

below) reveals that, in actuality, only two of the 
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variables are significant: heredity as the etiology of 

deafness, and the Wechsler Performance IQ score. 

In Hypothesis 1, the deafness of both parents 

proved to be a significant variable in relation to SAT 

scores. However, this finding is confounded by the fact 

that all of the 33 deaf students who had two deaf parents 

were also classified in the heredity deaf group. It is 

possible that a deaf student can have two deaf parents, 

and not be heredity deaf. For example, two deaf adults, 

deafened as a result of meningitis during childhood, 

could marry, and produce a deaf child whose deafness was 

the result of rubella during pregnancy. In this case, 

the deafness would be congenital, but not hereditary. In 

the review of over 1,000 case records for this study, no 

such examples were found, but it is still a possibility. 

In the present study all of the deaf students who had two 

deaf parents were medically diagnosed as being heredity 

deaf. Hereditary deafness does not categorically mean 

that the deaf student's parents are deaf. Such a diag

nosis can be made on the basis of deafness of other rela

tives such as grandparents, aunts and uncles, and siblings. 

In the present group of 76 heredity deaf students, only 33 

had two deaf parents. 

In order to further analyze the heredity group, a 

two way analysis of variance was run within the heredity 
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deaf group of 76 students, comparing those whose parents 

were deaf with those whose parents were not deaf, and 

those whose sibling(s) were deaf with those whose sib

lings were not deaf. The results of this analysis are 

presented in Table 5. 

TABLE 5 

ANALYSIS OF VARIANCE OF SAT SCORES FOR THE HEREDITY DEAF 
GROUP, COMPARING PARENTS DEAF AND NOT DEAF, AND SIBLlNG(S) 

DEAF AND NOT DEAF 

Mean 
Source df Square F P 

Between groups 3 421 .78 2.660 .103 

Parents deaf/not deaf 1 1257 .94 .016 .896 

Sibling(s) deaf/not deaf 1 7 .40 .000 .995 

Interaction 1 .00 

Within Groups 72 472 .89 

Total 75 470 .84 

The results of this analysis show no significant differ

ence between these groups, and no significant interaction. 

Hence, one must conclude that heredity as an etiology of 

deafness was the only significant factor. The mean SAT 

scores of the heredity deaf group, compared with the mean 
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SAT scores of the deaf students with two deaf parents, 

did not differ significantly from each other. 

With respect to the presence of deaf sibling(s), 

discussed in Hypothesis 2, the results of the hypothesis 

are also in question. Deaf students with deaf sibling(s) 

were shown to have better academic achievement, as meas

ured by SAT scores; again, this factor is confounded by 

heredity. Of the 60 deaf students in this study who had 

at least one deaf sibling, 56 of them were also categor

ized as being heredity deaf. The four deaf students who 

had deaf siblings, but were not heredity deaf, were the 

result of the premature births of twins (resulting in 

deafness) in two families who had no previous history of 

deafness. 

Because the Wechsler Performance IQ correlated 

most highly with SAT scores, this factor was analyzed for 

the 60 deaf students who had deaf sibling(s). The mean 

Performance IQ for the group of 60 deaf students with deaf 

sibling(s) was 115.0. Closer examination reveals that for 

the 56 deaf students with deaf sibling(s), who were also 

heredity deaf, the mean Performance IQ was 116.7. The 

mean Performance IQ for the four prematurely born infants 

who were deaf, and had a twin deaf sibling, was 97.5 

(Range 93 - 103). The difference in these means is sig

nificant beyond the .05 level, and has a distinct bearing 



on the prediction of the academic achievement of a deaf 

student who has deaf sibling(s). It is apparent that if 

the presence of a deaf sibling is the result of heredity, 

the deaf student can he expected to perform at a higher 

academic level than the non-heredity deaf students. If 

the presence of a deaf sibling is the result of some 

other etiology, such as premature birth, Rh factor, or 

rubella, the existence of the deaf sibling is not nearly 

so important, and these deaf students cannot be expected 

to do better than any others in their etiology group, 

despite the presence of a deaf sibling. 

This study also included six heredity deaf stu

dents who had neither deaf parents nor deaf sibling(s). 

Their diagnosis of hereditary deafness was based on the 

presence of other deaf family members such as aunts, 

uncles, and grandparents. As shown in Table 5> this 

group of six students did not differ significantly from 

the rest of the heredity deaf group, based on SAT scores. 

In conclusion, the Wechsler Performance IQ score 

had the highest correlation with SAT scores in this study. 

Hereditary deafness also correlates significantly with SAT 

scores, as a measure of academic achievement. The re

jection of the hypotheses relating to the presence of two 

deaf parents and deaf sibling(s) is questionable, because 
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for the most part these two groups are actually subsets 

of the heredity deaf group. 

If one were to predict the academic achievement 

level of a deaf student with two deaf parents and/or deaf 

sibling(s), this could be done on a much more significant 

level if it were known that heredity was the cause of 

deafness. 

Multiple Regressions 

Since the objective of this study was to determine 

whether it was possible to predict the academic achieve

ment level of deaf students, a method of multiple correla

tions was employed to determine whether the dependent 

variable, SAT scores, could be better predicted by a com

bination of variables than it could by the variables being 

correlated independently, as in the correlation matrix 

(Appendix A) cited in the hypothesis section. 

Several step-wise multiple regressions were run, 

which included the variables studied in the hypotheses. 

Table 6 shows the summary table of the step-wise multiple 

regression analysis for Performance IQ, deaf parents, and 

deaf sibling(s) in predicting SAT scores. The R, includ

ing IQ, deaf parents, and deaf sibling(s) was .68. Since 

the prediction equation started at .63, very little addi

tional variance was accounted for by the addition of 

further variables. 
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TABLE 6 

SUMMARY TABLE OF MULTIPLE REGRESSION, WITH SAT SCORES AS 
THE CRITERION, AND PERFORMANCE IQ, DEAF PARENTS, AND DEAF 

SIBLING(S) AS THE PREDICTORS 

o 
Variable entered R R F 

Performance IQ .627 .393 73.869 

Parents deaf .666 .443 10.152 

Sibling(s) deaf .680 .457 2.815 

The remainder of the variables in this analysis, 

which were the six etiology factors, did not account for 

enough variance to be included. 

These results are consistent with the results ob

tained in the section which tested hypotheses: the Per

formance IQ is obviously the best predictor of SAT scores, 

and greatly overshadows the predictive ability of any of 

the other variables. 

If IQ scores were suppressed in a multiple regres

sion equation, would any of the other variables assume 

significance as predictors? To test this possibility, 

step-wise multiple regressions were run including all the 

variables except Performance IQ. Six different regres

sions were run, each including one of the etiology groups. 

Only the heredity group showed significant results. Table 

7 shows the summary table of the step-wise multiple 
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deaf sibling(s) as the predictors of SAT scores. 

TABLE 7 

SUMMARY TABLE OF MULTIPLE REGRESSION, WITH SAT SCORES AS 
THE CRITERION, PERFORMANCE IQ SCORES SUPPRESSED, AND 

HEREDITY AND DEAF SIBLING(S) AS THE PREDICTORS 

Variable entered R R2 F 

Heredity .V77 .228 33.622 

Deaf sibling(s) .512 .262 5.211 

These results suggest that if a deaf student's 

Performance IQ is not known, the best predictors of aca

demic achievement, as measured by SAT scores, are hered

ity as a cause of deafness and the presence of deaf 

sibiing(s). 

In summary, the combination of Performance IQ, 

deaf parents, and deaf sibling(s), have a predictive cor

relation of .68 with SAT scores. If the Performance IQ 

is not known, the only etiology which is a significant 

predictor is heredity. These findings are consistent 

with the findings of the hypothesis testing section. 
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Because the Performance IQ was found to be the 

best predictor of SAT scores among the deaf students 

studied, an analysis of the distribution of Performance 

IQ scores was done on various groups. Table 8 shows a 

comparison of the.Performance IQ scores of deaf students 

with deaf parents compared with deaf students with hear

ing parents. 

TABLE 8 

DISTRIBUTION OF PERFORMANCE IQ SCORES, COMPARING DEAF 
STUDENTS HAVING TWO DEAF PARENTS WITH DEAF STUDENTS 

HAVING NO DEAF PARENTS 

Range of IQ 
Group No. IQ scores mean S.D. 

Parents deaf 33 83 - 135 113.7 12.1 

Parents not deaf 199 71 - 138 107.0 14.2 

The difference between the means of the two groups of IQ 

scores is significant beyond the .05 level (t=2.5^)« The 

mean IQ for the entire sample of 232 students was 108.0. 

The lowest IQ score for a deaf student with deaf parents 

was 12 points higher than the lowest score for a deaf 

student with hearing parents. A possible explanation for 

the significantly higher mean IQ score for students with 



deaf parents is that these students also fall into the 

category of hereditary deafness, the one etiology group 

of the six studied which is least likely to have concom-

mitant neurological damage (Vernon, 1966). 

Of further interest is the fact that the mean 

Performance IQ of the entire sample was above the mean of 

100 for the population as a whole (Wechsler, 1958). A 

possible explanation for this fact may be that all of the 

students in the present study were at least 16 years old, 

and those who had lesser ability than the present sample 

had dropped out of school due to lack of academic success. 

One might speculate that socio-economic background 

might have been a factor in producing the higher IQ's 

among the group with deaf parents. However, it is un

likely that this is a significant factor, as all of the 

children in the study attended state supported schools 

for the deaf, at little cost to their parents. Further

more, the deaf students who had deaf parents may have 

come from homes with a lower socio-economic level than 

many of the other children in the study. The very fact 

that their parents were both deaf would suggest that they 

were limited in their ability to work at higher paying 

jobs. Vernon (1966) found that the heredity deaf children 

in his study came from families having the lowest mean 

income of all the etiology groups he studied. 
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In conjunction with their higher mean Performance 

IQ scores, deaf students with deaf parents had the high

est mean SAT score of any of the groups studied. 

A similar comparison was done on the distribution 

of Performance IQ scores of those deaf students who had 

deaf sibling(s) and those who did not have deaf siblings. 

The results are shown in Table 9. 

TABLE 9 

DISTRIBUTION OF PERFORMANCE 10 SCORES, COMPARING DEAF 
STUDENTS HAVING DEAF SIBLING(S) WITH DEAF STUDENTS 

HAVING NO DEAF SIBLINGS 

Range of IQ 
Group No. IQ scores mean S.D. 

Sibling(s) deaf t 60 83 - 138 115.0 12.5 

Siblings not deaf 172 71 - 138 105.5 13.9 

The difference between the means of the two groups of IQ 

scores is significant beyond the .05 level (t=^.55)« The 

mean Performance IQ for those deaf students who have deaf 

sibling(s) is almost 10 points higher than for those who 

do not have deaf siblings. Those with deaf sibling(s) 

also scored significantly above the total sample mean of 

108.0, and the general population mean of 100. Nineteen 
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of the 60 deaf students with deaf sibling(s) are also in

cluded in the group of 33 deaf students who had two deaf 

parents. 

The final distribution of Performance IQ scores 

compares the scores of deaf students in the six etiology 

groups studied. The results are presented in Table 10. 

TABLE 10 

DISTRIBUTION OF PERFORMANCE IQ SCORES, COMPARING DEAF 
STUDENTS IN THE SIX ETIOLOGY GROUPS 

Etiology No. 
Range of 
IQ scores 

IQ 
mean S.D. 

Premature 36 79 - 127 102.7 13.9 

Rubella 27 83 - 127 105.5 10.6 

Meningitis 46 80 - 137 106.0 14.4 

Rh 26 71 - 132 100.9 15.3  

Measles 21 85 - 129 IO6.3  13.6  

Heredity 76 83 - 138 115.3 12.0 

Total 232 71 - 138 108.0 14.1 

The mean Performance IQ score for all groups except the 

heredity group fell below the total sample mean of 108.0. 

The Rh group had the lowest mean IQ score, and the largest 

standard deviation. The heredity group had a mean 
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Performance IQ score well above the total sample mean, 

and the means of the other five groups. Again, the deaf 

children in the heredity group are for the most part the 

same group which was previously described as having deaf 

parents and/or deaf sibling(s). . 

To test the significance of difference between 

the Performance IQ means of the various etiology groups, 

the results were analyzed by means of an analysis of var

iance, and Scheffe's S Method (Myers, 1969) was used to 

make all possible comparisons between means. Table 11 

presents the results of this test. 

TABLE 11 

SIGNIFICANCE OF DIFFERENCE BETWEEN MEAN 
PERFORMANCE IQ SCORES OF THE SIX ETIOLOGY 

GROUPS, USING SCHEFFE'S S METHOD 

Mean Performance IQ Scores of Six Etiology Groups 

Heredity Measles Meningitis Rubella Premature Rh 

115.3 106.3 106.0 105.5 102.7 100.9 

These results indicate that the heredity deaf group had a 

significantly higher mean Performance IQ score (.05 level) 

than any of the other five etiology groups. The other 

five etiology groups did not differ significantly from 



each other. The superiority of the heredity group on 

Performance IQ scores is consistent with their superiority 

on SAT scores. 

Validation and Summary 

In this chapter, the nine hypotheses stated in 

Chapter 1 were tested; four of them were rejected, and 

five were not rejected. Those factors found to have a 

significant relationship with the academic achievement 

level of deaf students, as measured by SAT scores, were 

the Wechsler Performance 10, heredity as the etiology of 

deafness, deafness of two parents, and the presence of 

deaf sibling(s). These relationships were discussed in 

terms of correlation, multiple regression, analysis of 

variance, and distribution of scores. 

When the total sample of 232 students was divided 

in half, for the purposes of predicting and validating 

the significant variables, only two of the variables held 

up. The Performance IQ scores, and heredity as the eti

ology of deafness had sufficiently high correlations ( .63 

and .*t8) to be significant beyond the .05 level, and to 

validate the predictive study. 

The purpose of this study was to determine whether 

it was possible to predict the academic achievement level 

of deaf students. The analysis of the data indicates that 

the best predictor of academic achievement, as measured by 
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SAT scores, is the Wechsler Performance IQ score. These 

two variables correlate .62 for the entire sample, and 

suggest that the best estimate of the academic potential 

of a deaf child is his Wechsler Performance IQ score. 

The other substantial finding of this study was 

the superiority of the heredity deaf group. Both their 

Performance IQ scores and their SAT scores, as a group, 

were significantly higher than those of any other group. 

It was hoped that more specific predictions could be made 

for the other etiology groups, but the data simply does 

not warrant such a prediction. 



CHAPTER 5 

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

This study was concerned with the prediction of 

the academic achievement level of deaf students in a high 

school for the deaf setting. If it is possible for school 

administrators and teachers to estimate how far a given 

child might advance in school, then the individual child 

could be apprnpriately placed in the academic setting most 

likely to suit his needs. Those with the highest poten

tial for academic success could be placed in a regular 

academic setting, and perhaps given special help with 

language development so that they might go on to higher 

education. For those children who do not appear to have 

academic potential, it would be more appropriate to start 

them in vocational training before they complete high 

school. 

A decision on the educational program of the deaf 

child is frequently made when the child is quite young, 

perhaps between the ages of 11 and 13. It is at this age 

when deaf students may be arbitrarily put into vocation

ally oriented curricula, when in fact they may be "late 

bloomers", and have the potential for academic success. 

Information, such as is presented in this paper, would 
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help the educator of the deaf to do a better job of 

screening deaf children for their educational program. 

Conclusions 

1. Included in the present study were 232 deaf 

students, 16 years old or older, from two state schools 

for the deaf. The mean academic achievement level for 

this entire group was at the 6.9 grade level, as measured 

by the SAT. By comparison, the mean grade level for nor

mal hearing 16 year olds is 10.9 (Kelley, et al, 1953> 

Table k. p. 16). According to the SAT manual (Kelley, 

et al, 1953) the mean 6.9 grade level obtained by the 

present sample of students who were at least 16 years old 

is ordinarily obtained by a child of 11 years and 10 

months in the general, hearing population. The group of 

deaf children in the present sample is on the average 

approximately four years retarded in academic achievement. 

This is consistent with the results of a survey by Hester 

(1963), who found that the mean achievement level of grad

uates of schools for the deaf was about eighth grade. 

Although some deaf students actually attain a 12 

grade level 011 the SAT, most are much below this level. 

The range of median grade level SAT scores of the 232 stu

dents in the present study was 2.0 to 12.9. Despite the 

fact that mean grade level of 6.9 found in the present 

study seems low when deaf students are compared to hearing 
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students of their own age, this figure may actually be 

spuriously high for the total group of deaf students in 

this age range. Deaf students who fail to make progress 

may drop out of school early, and those who are doing 

well academically will be more likely to remain in school 

until graduation. 

2. This study clearly indicated that the best 

single predictor of academic achievement, as measured by 

SAT scores, is the Wechsler Performance IQ score. The 

correlation coefficient for these two variables, for the 

total sample of 232 students, was .62. 

A correlation this high is somewhat surprising, 

in light of the apparently different factors measured by 

the two variables. The Wechsler Performance Scale meas

ures such things as visual-motor speed and dexterity, at

tention to detail, social judgment, and nonverbal abstract 

reasoning ability. The SAT measures academic achievement 

in the areas of reading, arithmetic, vocabulary, and know

ledge of science and social science. Apparently, however, 

the intelligence tapped by the Wechsler Performance Scale 

is highly correlated with the academic achievement of deaf 

students, as measured by the SAT. 

This is a significant finding, because the content 

of the Wechsler Performance Scale would appear to bear 

little relationship to the content of the SAT. Several 
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researchers (Doehring, 1965; Myklebust, i960; Quigley and 

Frisina, 1961) have stated that they felt that nonverbal 

tests, such as the Wechsler Performance Scale, were not 

good predictors of the ability to learn academic mater

ial. Their reasons were based on the fact that academic 

material involves the use of language, which a Performance 

test does not. The findings of the present study, that 

the Wechsler Performance Scale is an excellent predictor 

of academic achievement of deaf students, are supported 

by previous comments made by Brill (1962), Ross (1967), 

and Vernon and Brown (1964). 

The mean Performance IQ for the sample of students 

16 years old or older in this study was 108. This figure 

is at the upper end of the Average range (90 - 110) as 

defined by Wechsler (1958), and is more than two standard 

errors above the population mean of 100. Thus, it is un

likely that this mean score was obtained by chance. Ross 

(1967) obtained a foean Performance IQ of 106 for the 48 

deaf students, 16 years old or older, in his sample. 

In speculating on the reason for the above average 

mean Performance IQ found in the present sample, it is 

possible that the less intelligent deaf student may not 

stay in school as long. This is not true in all cases, 

of course; the range of Performance IQ's in the present 

study was 71 to 138. 
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To predict academic achievement, then, a school 

for the deaf should know the child's Wechsler Performance 

IQ score. Schools for the deaf might make greater use of 

the results of psychological testing when making decisions 

about placing their students in appropriate academic pro

grams. Ross (1967) demonstrated that it is not necessary 

for a psychologist to know methods of manual communication 

to obtain a valid Wechsler Performance IQ on a deaf per

son. He found no significant difference between Perform

ance IQ scores obtained using the simultaneous method 

(manual communication plus speaking) and those obtained by 

presenting the instructions in writing. It has been the 

experience of the investigator that the entire Performance 

section of the Wechsler can be administered to a deaf per

son by means of simple motions and pantomime. 

In summary, the higher the deaf student's Perform

ance IQ score, the higher the level of academic achieve

ment that might be expected, as measured by the SAT. 

3. Heredity as an etiology of deafness can also 

be used to help predict academic achievement. The hered

ity deaf group demonstrated significantly higher SAT 

scores than did any of the other five etiology groups 

(mean=8.3k). This group also had significantly higher 

Performance IQ's than any of the other groups (mean=115«3)• 



The correlation between the variables of hereditary deaf

ness and SAT scores was .44 for 76 subjects. 

The higher level of achievement among the heredity 

deaf students may be a result of association with other 

deaf family members who taught the deaf child language 

skills, by means of manual communication, at an early age. 

This study did not attempt to determine whether this had 

actually been the case with the students in question. 

This study demonstrated that deaf children with deaf par

ents and/or deaf sibling(s) had higher Performance IQ's, 

and higher SAT scores, than did deaf children without 

these deaf family members. All but four of these students 

were heredity deaf. 

Of interest in the present study is the fact that, 

although 76 of the students were medically diagnosed as 

being heredity deaf, only 33 of them had two deaf parents. 

This suggests that the advantage gained by being heredity 

deaf does not rest entirely upon the presence of deaf 

parents. Previous studies (Birch and Stuclcless, 1964; 

Meadow, 1968; Stuclcless and Birch, 1966) indicated that 

deaf children with two deaf parents achieved significantly 

better on academic tests than did deaf children with two 

hearing parents. The present research strongly suggests 

that the studies cited above were investigating the wrong 

variable. This study strongly supports the contention 
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that the real factor involved in the superior performance 

of deaf students with two deaf parents is heredity, not 

simply the presence of deaf parents. The factor of hered

ity was not discussed in any of the three articles cited. 

Comparatively minor differences were found among 

the SAT scores of the other etiology groups, or among 

their Performance IQ scores; they were all, however, well 

below the heredity deaf group on both measures. The in

vestigator had hoped that more significant findings would 

be reached with respect to the other etiology groups; 

this would have helped school personnel to predict poten

tial for academic achievement. 

Etiologies of deafness, aside from heredity, may 

be classed as disease factors (including Rh factor) and 

premature birth. Classifying a child in one of these 

groups may be inaccurate, due to overlap. Mothers with 

Rh factor, or those who contracted rubella during preg

nancy, often give birth prematurely. If the child is born 

deaf, whether the deafness was caused by the disease fac

tor or the premature birth cannot be determined. 

Children who are deaf due to etiological factors 

other than heredity often have at least one other handi

cap. Such handicaps may include cerebral palsy, blind

ness, aphasia, retardation, emotional problems, brain 

damage, etc. The presence of multiple-handicaps tends to 



add to the deaf student's learning disability, and creates 

an even greater problem for the teachers of the deaf. 

Vernon (1966) stated that "...the changing etiologies of 

deafness may he reflected in a population of less aca

demically capable deaf youth in the future, (p. 197)" 

The changing etiologies he refers to are the results of 

medical advances which now save the lives of premature 

children, and those affected by diseases and Rh factor. 

Numbers of multiple-handicapped deaf children are 

never admitted to schools of any kind, being termed in

eligible on the basis of inability to learn. Furthermore, 

some of those who do enter are dropped from the school on 

the basis of severe learning disabilities or serious ad

justment problems. These facts suggest that the deaf 

youngsters included in the present study may be superior 

to others in their etiological groups. The students in 

the present study may represent spuriously high achieve

ment, if the whole group were to be included, rather than 

just those enrolled in the two schools in this study who 

were 16 years old or older. 

In summary, higher academic achievement can be 

expected from those students deafened through heredity 

than from those students deafened through other etiologi

cal factors. 
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Statement of the Problem and Results 

The problem studied in this research was the pre

diction of the academic achievement level of deaf students 

in schools for the deaf. A sample of 232 deaf students 

was chosen from two schools for the deaf. All of the 

students were at least 16 years old at the time of the 

study, all had been administered the SAT (the dependent 

variable in this study) after their 16th birthday, and 

all had been administered the Wechsler Performance Scale 

to determine their Performance IQ. 

Nine hypotheses were tested, and four of them 

were rejected. The variables which can best be used to 

predict a deaf student's academic achievement level, as 

measured by SAT scores are: Wechsler Performance IQ, the 

presence of hereditary deafness, the presence of deaf 

parents, and the presence of deaf sibling(s). The last 

two factors are apparently predictors only in the sense 

that they represent the factor of heredity. The Wechsler 

Performance IQ and the presence of hereditary deafness 

have been shown to correlate positively with academic 

achievement, as measured by SAT scores. The heredity 

deaf group can be expected to do better, academically, 

than those of other etiology groups, when tested with the 

SAT. 



This study suggests that the characteristics of 

high deaf school achievers are high Wechsler Performance 

IQ's and heredity as the etiology of deafness. 

Recommendations for Further Research 

Several ideas for additional research were gener

ated by the present study and the analysis of the data. 

Research in the areas suggested would contribute to pre

dicting the academic achievement level of deaf students. 

1. A study could he conducted on the achievement 

level of deaf school graduates using individual SAT scores 

(reading, arithmetic, science, etc.) as the criteria. 

This would give much more specific information about the 

academic achievement level of deaf students than was ob

tained in the present study, which used the median grade 

level for the entire SAT battery for each student as the 

criterion. 

2. Similarly, use of the Wechsler Performance 

subtest scaled scores, rather than the Performance IQ, 

might further delineate those subtests of the Wechsler 

which are most related to the academic achievement of 

deaf students. This would provide teachers of the deaf 

with additional information concerning the student's po

tential for academic achievement, and might also indicate 

areas which should be more strongly stressed in the edu

cation of the deaf. 
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3. It would be valuable to have a similar study 

done on deaf students in college, graduate school, or on 

deaf adults who have completed advanced educational train

ing. Their Performance IQ scores, their etiology of deaf

ness, age at onset of deafness (prelingual or postlingual), 

etc., would help to identify the characteristics of deaf 

students who are known to have succeeded in advanced edu

cation. . 



APPENDIX A 

CORRELATION MATRIX 

OP THE CRITERION, SAT SCORES, 

AND THE NINE PREDICTORS 
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APPENDIX A 

Variable 1 2 3 4 

1. Parents deaf 

2. Sibling(s) deaf .22 

3. Premature .17 .17 

4. Rubella .15 .18 -.16 

5. Meningitis -.20 .29 -.21 -.18 

6. Rh .14 .21 -.15 -.13 

7. Heredity .58 .76 -.30 -.25 

8. Measles •13 • i9 -.14 -.11 

9. Performance IQ .17 .29 -.16 -. 06 

10. SAT score .35 .31 -.11 -.19 

5 6 7 8 9 10 

18 

35 -.29 

16 -.11 -.22 

07 -.18 .36 -.04 

12 -.13 .44 -.05 .62 

oo 
to 
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