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CHAPTER I 

INTRODUCTION 

In order to provide appropriate educational placements 

and programs, educators must assess children to determine 

their strengths and weaknesses. Following a student's 

educational assessment, the examiner should be able to 

discuss the student's current performance as well as 

recommend teaching strategies or modifications and suggest 

curricular implementation (Spungin & Swallow, 1977). 

In order to meet these needs, educational assessments 

may incorporate a variety of devices, including those that 

are standardized and norm-referenced as well as those that 

are informal and criterion-referenced, depending upon the 

use intended (Hall, Scholl, & Swallow, 1986). Standardized 

or norm-referenced tests include those that have been tested 

on large numbers of children to determine what "typical" 

behavior is expressed by those children. These tests enable 

the comparison of a child's performance with that of other 

students of similar age, grade, and other characteristics 

(Hall et al., 1986). Criterion-referenced tests, on the 

other hand, are used to determine a child's mastery of a 

skill or subject and do not employ the comparing of the 

child to other children (Hall et al., 1986). Standardized, 



norm-referenced tests must be administered in a consistent 

manner, using the same directions and time limits as 

required of the standardization group. Informal instruments, 

however, have less rigid time allotments and administrative 

procedures (Hall et al., 1986). 

To assess the academic abilities of students, educators 

typically utilize standardized, norm-referenced 

intelligence, aptitude, and achievement tests. Intelligence 

tests, such as the Stanford-Binet Intelligence Test (Terman 

& Merrill, 1960) and Wechsler Intelligence Scales for 

Children-Revised (WISC-R) (Wechsler, 1974), attempt to 

assess a child's innate capability for learning and 

adaptation to his or her environment, and they can be very 

verbal in nature. Critics argue, however, that the sole use 

of standardized tests in the assessment of a student does 

not provide an adequate picture of the student's range of 

abilities, and consequently, such tests can be limiting in 

the information they provide to classroom teachers (Hall et 

al., 1986; Spungin & Swallow, 1977). 

Achievement tests typically assess a student's current 

level of knowledge in an area and may be used to predict 

future performance as well. Some of the most widely known 

achievement tests include the California Achievement Tests 

(CAT) (1978), the Wide Range Achievement Test (WRAT) (Jastak 

St Jastak, 1978), the Stanford Achievement Test (SAT) (Kelly, 



Madden, & Gardner, 1972), and the Iowa Tests of Basic Skills 

(Hieronymus, Lindquist, & Hoover, 1983). Additionally, 

specific achievement tests have been developed to assess 

particular academic areas, for example, math, reading, or 

spelling. According to Hall et al. (1986), reading and 

arithmetic achievement tests are the most commonly used 

achievement assessments. It appears that reading, in 

particular, is vital because of its reliance in educational 

settings as well as its use throughout life (Lowenfeld, 

Abel, & Hatlen, 1969). 

Problems with Assessment of 
Children Who are Blind 

Educators and psychologists are faced with problems in 

their endeavors to assess visually handicapped children. 

Public Law 94-142 specifically states that handicapped 

students are to be assessed fairly and in a non

discriminatory manner (Federal Register, 1977). This 

mandate, however, can be challenging for teachers and 

psychologists (Spungin & Swallow, 1977). Swallow (1981) and 

Warren (1984) cite several concerns regarding the 

assessment of visually handicapped students. First, a visual 

impairment affects not only the sensory development but also 

the motor, cognitive and emotional development of children 

(Swallow, 1981; Warren, 1984). Such multifaceted involvement 

further challenges the assessment process, because children 



with the inability to perform certain motor acts or follow 

directions are often at a disadvantage on standardized 

tests. 

Secondly, Swallow (1981) and Warren (1984) state that 

lack of experience and exploration of the environment may 

cause a functional delay in the abilities of a child who is 

blind. Children with intact vision learn much about the 

world around them through their eyes, whereas children who 

are blind are forced to rely more heavily on tactual 

information from that same environment (Hatlen & Curry, 

1987; Warren, 1984). Standardized tests assume equal life 

experiences among children. Because of restricted 

experiences and the lack of available sight, the performance 

of a blind child on a standardized test may not be a valid 

indicator of that child's abilities and skills (Swenson, 

1988). 

Many formal assessment devices require visual 

representation of the test items and/or interpretation of 

graphs as well as other abilities difficult, if not 

impossible, without adaptations for the student who is blind 

(Bauman & Kropf, 1979). One of those adaptations is the use 

of braille so that printed material is transcribed to 

tactual form which can be read by the person who is blind. 

The braille code is based on six raised dots which can be 

read tactually by the fingertips. These six dots comprise 



the braille cell and are arranged vertically with three dots 

in two columns. Various combinations of these six dots 

represent specific letters or words. The code was developed 

by Louis Braille who modified an earlier eight dot code, 

known as night writing, which had been used by the French 

army for transmitting secret messages (Hanninen, 1979; 

Scott, 1982). Since its first use in 1872 in the education 

of persons without vision, the code has been standardized. 

Grade 1 braille is formed by various combinations of the six 

dot cell to represent a specific letter, numeral, or 

punctuation mark. Grades 2 and 3 use "contracted forms" to 

represent common words, so that fewer braille cells are 

needed to convey a message. The majority of braille 

publications are written in Standard English Braille, Grade 

2 (Hislop, Zuber, & Trimble, 1985; Scott, 1982). 

Another concern cited by Swallow (1981) emphasizes that, 

although modifications of standardized tests are often 

necessary when using them with children who are blind, the 

effects of those modifications are largely untested. Some 

modifications may require the changing of stimulus items, 

such as transcribing into braille, orally reading items to 

subjects, or substituting concrete items for symbolic 

pictures or words. Modifications may also be made of 

response items, such that response time is lengthened, 

subjects are allowed to gesture, point or orally respond. 



subjects may type or braille responses, or items are • 

presented in a yes/no or multiple choice manner (Swallow, 

1981) . 

Bauman and Kropf (1979) and others have critiqued the 

use and applicability of some test modifications. Providing 

a braille adaptation for a test only makes it available to a 

select number of persons who are blind because a relatively 

small percentage of this population reads braille. Also, 

embossed pictures and diagrams lose much of their meaning 

when transcribed into tactual form (Hatlen & Curry, 1987). 

When tests are transcribed to tactual form, it should not be 

assumed that the visual and tactual tests are equal in 

difficulty (Warren, 1984). In fact, any modification of 

standardized procedures may invalidate the results of formal 

assessments (Bauman & Kropf, 1979; Hall et al., 1986; 

Newland, 1971b; Swallow, 1981; Wurzbach, 1988). 

Although some tests can be given orally to students who 

are blind, there are other measures of ability, such as 

performance, that cannot be assessed through words alone 

(Bauman & Kropf, 1979; Warren, 1984). A blind student's 

performance on a standardized instrument may reflect only 

sensory intactness, motor coordination, artificially 

inflated verbal abilities, or familiarity with the test, 

rather than the child's intellectual or developmental status 

(Coveny, 1976; Swallow, 1981). Consequently, educators must 



either be cognizant of the potential lack of applicability 

of some tests to the student who is blind or use tests 

standardized on this population (Hall et al., 1986; Newland, 

1971b; Swallow, 1981; Warren, 1984). 

Development of Tests for 
Children Who are Blind 

If, then, it is inappropriate to compare the performance 

of children who are blind on tests normed for sighted, it 

would seem there is a need to develop tests normed for 

children without sight. Because, however, this population is 

a relatively small, geographically scattered group and test 

development is so costly, few tests are available that have 

been developed specifically for use with students who are 

blind (Bauman & Kropf, 1979). Additionally, the variability 

in the age at onset of blindness, type of vision loss, and 

environmental opportunities available to these children make 

it difficult to develop tests appropriate for all visually 

impaired children (Warren, 1984). 

Historically, intelligence tests have received the most 

efforts toward adaptation for the blind. The Hayes-Binet 

Intelligence Test for the Blind (Hayes, 1929), Interim 

Hayes-Binet Intelligence Test for the Blind (Hayes, 1942), 

and Perkins-Binet Intelligence Tests for Blind Children 

(Davis, 1980) have been developed from the early 1900's to 

recent years (Gutterman, Ward, & Genshaft, 1985). Swallow 
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(1981) includes the Interim Hayes-Binet Intelligence Test, 

the Perkins-Binet Intelligence Test for Blind Children, and 

the Tactile Test of Basic Concepts (Caton, 1977) among those 

useful in the assessment of cognitive abilities of students 

who are blind. The Interim Hayes-Binet Intelligence Test 

has no standardization data available (Coveny, 1976) and is 

considered to be outdated for current use (Chase, 1977). The 

Perkins-Binet Intelligence Test for Blind Children is 

considered to be a further modification of the Binet tests, 

but it has been criticized for having questionable validity 

and reliability and is no longer available (Gutterman et 

al., 1985). The Tactile Test of Basic Concepts is a 

criterion-referenced test and an adaptation of the Boehm 

Test of Basic Concepts (Boehm, 1971). It was developed and 

studied under the auspices of the American Printing House 

for the Blind (Swallow, 1981). 

Some intelligence tests, such as the Wechsler Verbal 

Scales, are administered orally and normed for oral 

administration, so have been assumed to be appropriate for 

use with children who are blind (Bauman & Kropf, 1979; 

Yarnell & Carlton, 1981). Chase (1977), Spungin and Swallow 

(1977), and Warren (1984) argue, however, that the verbal 

performance of children who are blind may not be equally 

compared to the verbal performance of sighted children, 

because the two groups have had differing life experiences 



and environments. To be most useful, tests should be normed 

on special populations so that students who are blind are 

compared to their peers without vision, rather than to their 

sighted peers (Coveny, 1976; Swallow, 1981; Warren, 1984). 

Additionally, Warren (1984) emphasizes that performance 

on verbal intelligence tests only provides the examiner with 

an estimate of the verbal intelligence of children who are 

blind, and that performance aptitude is not represented by 

such testing. To better assess the performance and learning 

potential of children who are blind, Yarnell and Carlton 

(1981) suggest that the child be a) required to tactually 

explore figures to find one that does not belong in a group; 

b) allowed to explore one figure and select a similar one 

from a group of figures; and c) required to group items 

according to a common factor or relationship. 

Efforts have been made to ascertain the relationship 

between intelligence tests and achievement tests in visually 

handicapped children. The Wechsler Intelligence Scales for 

Children-Revised (WISC-R), Verbal Scale (Wechsler, 1974) and 

the earlier Wechsler Intelligence Scale for Children (WISC) 

(Wechsler, 1949) have been correlated with measures of 

achievement for visually handicapped children. Newland 

(1979) reports the correlations between the Stanford 

Achievement Test (SAT) and the Hayes-Binet and WISC, Verbal 

Scales for children who are blind. When comparing the 
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Hayes-Binet with various subsections of the SAT, correlation 

values range from .70 to .88. Similarly, correlations 

between the WISC, Verbal Scales and SAT sections range from 

.66 to .91. Gutterman et al. (1985) reports a moderate 

correlation between the WISC-R, Verbal Scale and the Wide 

Range Achievement Test (WRAT). Norms for sighted children 

were used to score the WRAT, SAT, WISC and WISC-R Verbal 

Scales. 

Process versus Product-Dominant Tests 

Newland (1964, 1971b, 1979) argues that most 

intelligence tests are product-dominant, meaning that 

students must learn specific information in order to answer 

the test items correctly. Additionally, performance on those 

intelligence tests assumes that all students have had 

comparable opportunities to acquire the knowledge being 

sampled by the test. If a student has not had these 

opportunities, such an intelligence test is less likely to 

give an accurate estimate of that student's learning ability 

(Warren, 1984; Wurzbach, 1988). Conversely, process-dominant 

tests are believed to assess more accurately a student's 

ability to perceive relationships among items presented 

without relying on memorization of previously learned 

information (Newland, 1964, 1971b, 1979). 
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When testing a child, one is sampling that child's 

behavior to make inferences about the child's learning 

ability. To get the most representative sample of that 

child's abilities, an assessment should include product-

dominant tests as well as those that are considered to be 

process-dominant (Newland, 1971b, 1979). Newland (1971b) 

maintains that inferences made using process-dominant tests 

are more comparable to that child's achievement than 

inferences made when using product-dominant tests. Although 

there is evidence to indicate that product-dominant tests 

correlate well with achievement tests, evidence is lacking 

that shows that process-dominant tests are adequate 

predictors of academic achievement (Strein & Ysseldyke, 

1974). 

Development of the Blind 
Learning Aptitude Test 

In response to the need for a performance intelligence 

test developed .specifically for visually impaired children, 

the Blind Learning Aptitude Test (BLAT) was developed in 

1969 by T. Ernest Newland. It is considered to be a 

nonverbal, culture-free, process-dominant test (Baldwin, 

1978; Tillman, 1978). Subjects must tactually examine the 

bas-relief test items and indicate which item completes a 

series. Reliability has been found to be .93, with 

test-retest reliability of .86. Although the BLAT has been 
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proven to have positive correlations of .71 to .74 with the 

Hayes-Binet and verbal section of the WISC, its validity as 

an aptitude test, especially its ability to predict academic 

achievement, has not been adequately examined (Baldwin, 

1978; Warren, 1984). Data need to be collected to ascertain 

the relationship between the BLAT and a variety of academic 

achievement abilities of children who are blind. 

Statement of the Problem 

Evidence is lacking that indicates that the Blind 

Learning Aptitude Test (BLAT) is predictive of academic 

achievement. The discriminative abilities required of the 

BLAT seem critical to the complex tactual and cognitive 

skills which children who are blind must use in reading 

braille. The purpose of this study was to determine if a 

correlation exists between scores on the Blind Learning 

Aptitude Test and the success achieved in braille reading. 

This study explored the directional hypothesis that a 

significant correlation exists between scores on the BLAT 

and braille reading speed or comprehension of children who 

are blind. Descriptive information, notably sex, race, 

school placement, handedness, and hand use while reading 

braille, was gathered on the population tested. Other 

variables were investigated to determine if they possess 

relationships to BLAT performance; these included age. 
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grade, years of attendance at residential/public school, age 

at onset of blindness, years of blindness, reported hours 

per week of braille use, verbal intelligence quotient, and 

achievement test score ranking. The significance of the 

correlations was also examined to determine which variable, 

either singly or in combination with other variables, had 

the stronger relationship to BLAT performance. 

If significant relationships are present, future studies 

may determine if relationships exist between BLAT scores and 

other specific achievement abilities. Additionally, it could 

be determined if a relationship exists between BLAT scores 

and tactual map reading skills. Continued research could 

investigate whether intervention programs designed to 

improve tactual perception are able to increase BLAT scores. 

Hypotheses 

The primary incentive for this study came from the lack 

of data to support the relationship between the Blind 

Learning Aptitude Test (BLAT) and braille reading skills. 

Inconsistencies in the literature fostered additional need 

for inquiry regarding the role of a multitude of other 

variables in BLAT performance and braille reading ability. 

The following hypotheses were tested in this study: 

Hypothesis 1: There is a significant, positive 

relationship between braille reading speed and BLAT score. 
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Hypothesis 2: There is a significant, positive 

relationship between braille reading comprehension and BLAT 

score. 

Hypothesis 3: There is a significant, positive 

relationship between age and BLAT score. 

Hypothesis 4: There is a significant, positive 

relationship between grade and BLAT score. 

Hypothesis 5: There is a significant, positive 

relationship between years of attendance at residential/ 

public school and BLAT score. 

Hypothesis 6: There is a significant, positive 

relationship between age at onset of blindness and BLAT 

score. 

Hypothesis 7: There is a significant, positive 

relationship between years of blindness and BLAT score. 

Hypothesis 8: There is a significant, positive 

relationship between reported hours of braille use per week 

and BLAT score. 

Hypothesis 9: There is a significant, positive 

relationship between verbal intelligence quotient and BLAT 

score. 

Hypothesis 10: There is a significant, positive 

relationship between achievement test score ranking and BLAT 

score. 
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Definition of Terms 

For the purposes of this study, the following 

operational definitions were used: 

Reading comprehension--subject's ability to understand 

what s/he has orally read. 

Reading speed--the length of time, expressed in words 

per minute, a subject takes to orally read material 

provided. 

Learning aptitude--a prediction of a subject's potential 

for learning, as determined by the subject's learning 

quotient on the Blind Learning Aptitude Test. 

Tactile discrimination--the ability to note the textural 

difference or likeness between objects or materials; 

includes the ability to distinguish whether what is being 

received is identical to, or different from, something else 

(Barraga, 1976) . 

Tactile recognition--following tactual investigation, 

the ability to attach a name or label to a specific object 

or material; the ability to identify what something is, what 

it does, the group to which it belongs, and its unique 

characterisitics (Barraga, 1976). 

Visually handicapped--a visual impairment of blindness 

or partial sight that, even with best correction, adversely 

affects a child's educational performance (Federal Register. 

1977). 
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Blindness (educational)--occurs when a person has 

insufficient vision to read print and must use braille 

(Hanninen, 1979). 



CHAPTER II 

REVIEW OF LITERATURE 

To study comprehensively the relationship between BLAT 

performance and braille reading abilities, it is necessary 

to investigate fully several factors that may be underlying 

one, or both, of these areas. The Blind Learning Aptitude 

Test will be critically reviewed regarding its development 

and its subsequent use in research and educational settings. 

Since subjects in this study were required to read braille, 

the skills needed for braille reading will be reviewed. 

Reading comprehension tests will be summarized, with 

particular emphasis placed on those appropriate for use with 

visually handicapped students. Specific details will be 

provided for the Gilmore Oral Reading Test (Gilmore & 

Gilmore, 1968). 

Because tactual ability is required for braille reading 

and BLAT performance, the neuroanatomy and neurophysiology 

relevant to the tactile system will be reviewed. Further, 

the development of tactual abilities in children will be 

investigated, as well as the effects of age, vision, sex, 

and other factors on tactual development. 

17 
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Blind Learning Aptitude Test 

The Blind Learning Aptitude Test (BLAT) was developed 

over a 17-year period by Newland. The test items consist of 

49 embossed geometric figures with 12 training items. Items 

are tactually examined by subjects who then choose their 

answers by pointing; verbal responses are not required. 

Although items are presented as dots or lines, no knowledge 

of braille is required by subjects. Testing takes 20 to 40 

minutes. Many of the test items are based on items from the 

Culture Fair Intelligence Test (Cattell & Cattell, 1960) and 

the Standard Progressive Matrices (Raven, 1956). Test items 

require subjects to discriminate, generalize, and sequence 

tactually (Taylor, 1984; Warren, 1984). 

Because it is not dependent on information previously 

learned or memorized, the BLAT is not considered to be a 

product-dominant test. Instead, it is considered to be 

process-dominant, by assessing fundamental psychological 

processes that make learning possible. Performance on 

product-dominant tests assumes that all subjects have had 

comparable opportunities to have acquired the knowledge 

being sampled. If a person or group of persons has not had 

those opportunities, the use of the product-dominant test is 

likely to yield a less accurate estimate or lower 

correlation than would use of a process-dominant test. 

Theoretically, product-dominant tests are more 

.acculturation-dependent, whereas process-dominant tests are 
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more "culture-free" (Newland, 1971a, 1971b; Warren, 1984). 

Newland (1964, 1971b) and Warren (1984) maintain that 

children who are blind have had different opportunities and 

experiences from their sighted peers (i.e., different 

acculturation), so process-dominant tests are necessary 

additions to their educational assessment. 

The BLAT was standardized on children 6 to 16 years old 

who were blind, though critics state that it is more 

discriminating of children 6 to 12 years old (Newland, 1979; 

Tillman, 1978). Eighty percent of the standardization group 

of 961 subjects were from residential schools, with 20 

percent of the subjects attending day schools for the blind. 

Subjects were from 12 states across the United States. 

Approximately 55% of the subjects were males, and the 

subjects were socioeconomically and racially representative 

of the U.S. population (Newland, 1979). Newland provides the 

examiner with the Kuder-Richardson reliability coefficient 

of .93 and a test-retest reliability coefficient of .86. 

Validity of the BLAT is less conclusive. Newland (1971a) 

provides the reader with correlations between the BLAT and 

the Hayes-Binet and Verbal WISC Scales for children who are 

blind. As Warren (1984) points out, however, the "purpose of 

performance tests of IQ is to tap components of intelligence 

that are not adequately represented by verbal tests . . . " 

(p. 176). Therefore, it seems inappropriate to assess the 

validity of performance tests, such as the BLAT, by 
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correlating them with scores obtained on verbal intelligence 

tests. Performance tests should be validated on their 

ability to relate to the blind child's exhibited competence 

in an area (Warren, 1984). 

Nevertheless, Newland (1979) did report the results of 

correlational studies between the BLAT and the Hayes-Binet, 

verbal sections of the Wechsler Intelligence Scales for 

Children (WISC), and Stanford Achievement Tests (SAT) for 

subjects of residential schools for the blind in three 

states. The BLAT correlated with Hayes-Binet .60 to .79, and 

with the WISC, verbal portion .51 to .77. Newland explains 

that these results are as expected, since all three tests 

(BLAT, Hayes-Binet, and Verbal Scales of the WISC) are 

considered to be aptitude tests. He points out, however, 

that the correlations are not so high that one assumes that 

the BLAT is measuring the same behavior as the other two 

tests. Yet, the correlations between the Hayes-Binet and 

WISC, verbal portion ranged from .87 to .92, suggesting that 

those two tests are measuring very similar behaviors. It is 

observed that the Weschler Intelligence Scales for 

Children-Revised, Verbal Scales has not been correlated with 

the BLAT, though Newland has assumed parallel findings as 

with the WISC, verbal portion (Newland, 1979). 

Correlations between the BLAT and specific subsections 

of the SAT are provided, but Newland (1979) explains that 

the subjects involved in this aspect of the study were not 
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randomly chosen and, in fact, were subjects having academic 

difficulties. Nevertheless, the relationships varied from 

.50 (spelling) to .75 (arithmetic reasoning). Correlations 

between SAT subsections and Hayes-Binet and verbal sections 

of the WISC were substantially higher. Newland (1979) 

explains that this is to be expected since the Hayes-Binet 

and verbal portion of the WISC reflect product achievement 

more so than the BLAT, and product achievement is what SAT 

measures. As reported by Newland (1979), areas of 

educational achievement that require more complex 

psychological functioning (e.g., paragraph meaning or 

comprehension and arithmetic reasoning) reflect higher 

correlations with the BLAT, whereas areas requiring more 

memorization (e.g., arithmetic computation and spelling) are 

less highly correlated with the BLAT. 

Except for reports regarding the author's 

standardization attempts, few studies have used the BLAT in 

research settings. Statements have been made by Newland 

(1971b) that the BLAT, as a process-dominant test, is less 

affected by acculturation than a more product-dominant test, 

and that groups with different acculturation would differ 

more on product-dominant tests than on process-dominant 

tests. To investigate this, Strein and Ysseldyke (1974) used 

a visual adaptation of the BLAT to compare the performance 

of economically disadvantaged and nondisadvantaged children. 

Two groups, each consisting of 30 sighted first graders, 
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were tested on the modified BLAT and the Peabody Picture 

Vocabulary Test (PPVT) (Dunn, 1965). The latter device was 

described as a product-dominant test that was affected by 

subject's acculturation. Results showed no difference in 

BLAT scores for the two groups of children, but there was a 

difference in the PPVT score, with higher scores obtained 

for the nondisadvantaged group. This seems to support the 

hypothesis that the BLAT is a more culture-free test than 

the PPVT when testing economically disadvantaged and 

nondisadvantaged first graders. Additionally, groups with 

different acculturation differ more on product-dominant 

tests, such as the PPVT, than they do on process-dominant 

tests such as the BLAT. 

In an attempt to establish a framework for evaluating 

children from minority subcultures, Bolian (1974) 

investigated a sample of 8- to 11-year-old children who were 

blind as well as those who were sighted from the United 

States and from Columbia. Product-dominant test items were 

taken from the WISC and Stanford-Binet and were identical 

for children with and without sight. Process-dominant test 

items for sighted children were taken from the Cattell 

Culture Fair Scales and Raven's Progressive Matrices, while 

the children who were blind were tested by items from the 

BLAT. Results indicated significant differences between 

countries for both blind and sighted children. The total 

number of children studied was not stated. The author warns 
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that cross-nation and cross-language comparisons are 

difficult to make, and she suggests that educational, verbal 

and societal demands vary between countries. Consequently, 

whether the BLAT can be considered a process-dominant test 

that can be used cross-culturally is undecided. 

The BLAT has not only been used in research studies, but 

it has also been used appropriately with children without 

sight in educational settings. In 1979, the BLAT was being 

used in 33 states and 11 foreign countries (Newland, 1979). 

Swallow (1981) includes the BLAT among her list of 

assessment instruments commonly used to determine cognitive 

abilities in persons without vision. In their survey to 

determine tests actually used with individuals without 

sight, Bauman and Kropf (1979) found the BLAT is used to 

evaluate nonverbal or performance ability of students who 

are blind. 

The Blind Learning Aptitude Test is a unique evaluation 

tool for children who are blind since it was developed 

exclusively for them, and it has been carefully 

standardized. Baldwin (1978) described it as "the most 

well-developed test of learning aptitude that is available 

for use with [the blind] population . . ." (p. 462). Yet, 

Newland (1979) has not advocated it as a replacement for the 

Hayes-Binet or verbal portion of the WISC. Rather, by using 

a process-dominant test such as the BLAT, in conjunction 
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with a product-dominant test, a more comprehensive picture 

of a child's learning aptitude can be attained (Newland, 

1979; Tillman, 1978). 

Not only will BLAT performance be studied in subjects, 

but each subject's braille reading performance will also be 

investigated. 

Development of Braille Reading Skills 

A child who is identified as "blind", by educational 

definition, is one who has insufficient vision to read print 

and must use braille as a reading medium (Hanninen, 1979). 

Although not all persons who are blind read braille, it is 

the most widely used method of reading and writing available 

to severely visually handicapped persons (Heinze, 1986). 

Several factors should be considered in determining whether 

a person will be using print or braille as a means of 

communication. Among these factors are the amount of 

residual vision the person has, the stability of the eye 

condition, the person's general level of functioning, and 

the person's ability to integrate tactile information 

received from fine sensory discriminations (Mclnnes & 

Treffry, 1982). 

Since braille is perceived through pressure receptors 

located within the surface of the tips of the finger, as 

many fingers as possible should be utilized (Harley, 

Henderson, & Truan, 1979). It has been determined that the 
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index and middle fingers are used most in reading braille, 

while the other fingers assist the person to maintain 

orientation to the embossed line, determine faulty 

impressions, and progress ahead to determine punctuation of 

that line (Bertelson, Mousty, & D'Alimonte, 1985; Harley et 

al., 1979). A light touch has been theorized to be conducive 

to good tactual perception, whereas heavier pressure is 

believed to spread the perception points and "blur" the 

image (Harley et al., 1979). 

Certain abilities have been found to be prerequisites 

for the development of braille reading. A low two-point 

threshold and good tactual discrimination skills have been 

cited as necessary for braille reading (McBurney & Ceilings, 

1984). A variety of types of tactual discrimination may be 

involved in learning braille, including roughness 

discrimination, size discrimination, pattern or form 

discrimination, and distance discrimination (Nolan, 1960). 

It has been recommended that persons who are blind have 

sufficient motor control and muscle tone to enable the pads 

of the fingers to be in contact with the braille cell, 

requiring hand movement, finger strength and dexterity, and 

wrist flexibility to maintain this optimal position 

(Barraga, 1986; Harley et al., 1979; Swenson, 1988). Scott 

(1982) reports that a person who is blind should utilize 

both hands to read braille, moving the hands from left to 

right across the page, beginning at the top left corner of 
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the page. Efficient braille readers use the left hand to 

read the left half or third of each line, with the right 

hand taking over to complete reading that line. In the 

meantime, the left hand moves to the beginning of the next 

line and is ready to progress at the completion of the line 

above it (Bertelson et al., 1985). 

Symbol recognition through touch, as required in using 

braille, requires the development of abstract perceptual and 

cognitive abilities as well as 'immediate memory in order to 

translate individually perceived letters into whole words 

and phrases (Barraga, 1986; Heinze, 1986). Just as sighted 

reading seems to be the result of a maturation process, 

tactual discrimination abilities required to read braille 

are believed to be related to age (Nolan, 1960). 

For many years, beginning braille readers used basal 

readers for their introduction to the braille code. Basal 

readers are based, however, on the systematic introduction 

of progressively more difficult printed words for sighted 

children. Translation to braille provides no organized 

introduction and, in fact, presents a myriad of braille 

characters to be learned and comprehended by the child who 

is blind (Hamp & Caton, 1984; Hatlen & Curry, 1987; 

Wurzbach, 1988). Additionally, printed basal readers 

typically rely heavily on pictures to convey story themes or 

refer to situations that are not within the realm of 

experience to the child who is blind (Wurzbach, 1988). To 
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remedy this inequality, Caton, Bradley, and Pester (1980) 

developed Patterns, a reading program designed for the 

beginning braille reader. Patterns provides a systematic 

presentation of braille characters and contractions in 

increasing complexity and with needed repetition, as well as 

stories more appropriate to the child without vision (Hamp & 

Caton, 1984; Hatlen & Curry, 1987; Heinze, 1986; Wurzbach, 

1988). Additionally, the development of the Mangold 

Developmental Program of Tactile Perception and Braille 

Letter Recognition in 1977 provides an instructional program 

for teachers of beginning braille readers and those needing 

remediation (Hatlen & Curry, 1987; Mangold, 1977a, 1977b; 

Wurzbach, 1988). 

In order to assess a blind child's braille reading 

skills, teachers may use formal or informal tests. A number 

of tests have been developed or modified for use with 

persons who are blind in order to determine their reading 

abilities (Hall et al., 1986; Harley et al., 1979). In 1979, 

Bauman and Kropf surveyed psychologists to determine tests 

that actually were being used with blind and partially 

sighted persons. Respondents represented state and private 

agencies, residential schools, and public schools in Canada 

and the United States. The reading achievement tests cited 

as being used with persons who are blind included the 

Durrell Analysis of Reading Difficulty (Durrell & Catterson, 

1955), the Durrell Listening-Reading Series (Durrell, Hayes, 
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& Brassard, 1969), the Gilmore Oral Reading Test, the Gray 

Oral Reading Tests (Wiederholt & Bryant, 1967), and the 

Woodcock Reading Mastery Tests (Woodcock, 1973). A similar 

survey conducted by LaSasso and Jones (1983) reveals that 

the reading subtests of the Stanford Achievement Test and 

Wide Range Achievement Test are also widely used to 

determine reading instructional levels of children with 

visual impairments. 

Reading Comprehension Tests 

Comprehension is just one of the aspects of reading that 

can be investigated in students, and it may not be assessed 

in all reading tests. In her list of reading assessment 

instruments commonly used to test comprehension in visually 

impaired persons. Swallow (1981) cites the Diagnostic 

Reading Scales (Spache, 1981), Gates-MacGinitie Reading 

Tests (MacGinitie, 1978), Gilmore Oral Reading Test, and the 

Stanford Diagnostic Reading Tests (Karlsen, Madden, & 

Gardner, 1976). 

In order to determine appropriate reading comprehension 

tests to be used in an objective analysis, several factors 

should be considered. To provide a clear picture of a 

student's reading comprehension skills, it is desirable to 

have students read passages that are relatively long. 

Multiple choice answers allow less judgment by the examiner 
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and thus are considered to be more objective measures of 

comprehension than open-ended questions or fill-in-the-blank 

statements (McLoughlin & Lewis, 1981). 

The skills needed for reading comprehension are 

considered to be the same as those needed for thinking or 

cognition (Wurzbach, 1988). Comprehension can occur at a 

variety of levels. It is usually tested by having students 

recall facts or details from a reading passage. On a more 

advanced level, students may be asked to state the main idea 

or devise the title of a reading selection, predict 

outcomes, draw conclusions, or perceive relationships, 

thereby demonstrating their ability to summarize content 

(McLoughlin & Lewis, 1981; Wurzbach, 1988). 

The Gilmore Oral Reading Test 

The Gilmore Oral Reading Test was developed by John V. 

and Eunice C. Gilmore in 1968. Its purpose is to assess the 

oral reading abilities of students in grades 1 through 8, 

specifically their reading accuracy, comprehension, and 

rate. It is untimed, but takes approximately 15 to 20 

minutes to administer to individual students (Keyser & 

Sweetland, 1986). Two forms of the test are available. Forms 

C and D. Each form of the test tells a continuing story of a 

family, with each paragraph being a little longer and more 

difficult than the preceding one. Increases in difficulty 

are exhibited by word difficulty, the number of polysyllabic 
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words, and the percentage of complex sentences (Harris, 

1972; Stafford, 1978). Ten paragraphs are provided in each 

form, ascending from first grade level at a grade per 

paragraph. 

Individual record blanks are used by the examiner to 

tabulate each student's performance. Each page of the record 

blank reproduces one paragraph, lists five comprehension 

questions, and provides a table for recording eight types of 

errors. Reading rate is measured and recorded in words per 

minute. Reading accuracy is calculated by tabulating the 

reader's mispronunciations, hesitations, omissions, 

repetitions, etc. Reading comprehension is determined by 

the answers to questions asked at the end of each paragraph. 

The questions are mainly concerned with the recall of facts 

as stated directly in the passages, with few inferences or 

judgments required (Harris, 1972; Smith, 1972; Stafford, 

1978). Accuracy and comprehension results may be represented 

as performance ratings of poor, average or superior, but are 

most useful when recorded as grade equivalents (McLoughlin & 

Lewis, 1981). 

The Gilmore Oral Reading Test has been used in research 

studies involving visually handicapped children. According 

to Nolan and Morris (1965a), a braille adaptation of the 

Gilmore Oral Reading Test was used in validating the 

Roughness Discrimination Test (Nolan & Morris, 1965b) for 

blind subjects. A large print version of the Gilmore Oral 
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Reading Test was used by Morris (1973) to determine the 

effect of print size on reading performance of normally 

sighted and partially sighted elementary students. More 

recently, Wormsley (1981) used a braille version of Forms C 

and D of the Gilmore Oral Reading Test to measure oral 

reading comprehension following a training program for 

efficient hand movements in braille reading. 

Neuroanatomy/Neurophysiology Relevant 
to the Tactile System 

Since the BLAT and braille reading require the 

utilization of the subject's tactual abilities to 

differentiate relationships, it is appropriate to review the 

development of tactual sensitivity. Gibson (1966) reports 

that tactile discriminations are crude in the embryo and 

infant but improve with maturity. In general, the right and 

left sides of the body, head and foot, and stomach and back 

are distinguished first. These large areas are subdivided 

into progressively smaller areas, with the fingertips, lips, 

and tongue developing the highest degree of cutaneous 

sensitivity. 

By a process known as skin mapping, investigators have 

been able to determine that some areas of the body are more 

sensitive to certain stimuli than other areas. McBurney and 

Collings (1984) report that the fingertips are more 

sensitive to pressure than the back of the body, and that 
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some areas of the body are sensitive to more than one type 

of stimulus, for example pressure and warmth. They also 

report that, in general, there are usually more pain than 

pressure-sensitive areas, and more pressure than 

temperature-sensitive areas. Barraga (1986) states that the 

lips and hands are the most sensitive transmitters of 

tactile input to the brain since these areas have large 

concentrations of tactile receptors. 

Tactile sensitivity has been an area of interest in 

neurophysiology for many years. It is hypothesized that a 

person is able to detect the roughness or smoothness of a 

surface because of the alterations in pressure produced on 

the skin by minute indentations and protuberances. In fact, 

it may be this mechanism that allows a person to distinguish 

among objects on the basis of surface texture (Pick, 1980). 

This ability enables visually handicapped persons to 

differentiate objects in their environment. 

McBurney and Collings (1984) examined two-point 

discrimination, which is the ability of a person to 

discriminate between two distinct points in contact with the 

skin when presented simultaneously. It is usually measured 

by a device that has two points that can be adjusted to span 

different distances. When the points are close together they 

are indistinguishable; if they are far enough apart, they 

can be distinguished. These authors found that the tips of 

the instrument used to determine two point discrimination 
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must be 3 4 times farther apart on the middle of a person's 

back than on that person's fingertips in order for the 

person to detect the two points of contact. This low 

two-point threshold on individual fingers is necessary for 

object identification and enables the person to determine if 

one or more objects are touching him, as well as the size of 

the object (Pick, 1980). Pattern and texture differentiation 

are also provided by two-point discrimination (Pick, 1980) 

and are necessary for braille reading and BLAT performance. 

The ability to distinguish change in perceptions has 

also been an area of interest. This directly relates to the 

skills needed in BLAT performance because some test items 

require subjects to differentiate small pattern variations. 

Pick (1980) found that the amount of change of a dimension 

required in order for a person to detect a change depends on 

the initial state. If one uses the example of size as the 

dimension, it has been found that small objects require 

small relative changes in order to be detected. Conversely, 

larger objects must have larger relative changes to be 

perceived. In fact, researchers have discovered that the 

ratio of the amount of change required for detection to the 

initial state (i.e., size) of the object is approximately a 

constant (1/10). This concept has been termed Weber's Law 

(Pick, 1980). 
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A study by Berla' and Murr (1975), however, did not 

support Weber's Law. Subjects were 93 visually impaired 

braille readers who were asked to examine tactually a 

standard and variable line width with the index finger of 

the preferred hand. Line widths varied from .04 inch to .5 

inch wide, and subjects indicated which of two presented 

stimuli was wider. The results show that the proportion of 

change necessary to discriminate a line width as greater 

than the standard decreases as the standard becomes larger. 

In attempts to explain why their results do not support the 

theory of Weber's Law, Berla' and Murr speculate that as the 

line widths increase, there is an increase in the amount of 

cutaneous tissue stimulated. With greater cutaneous tissue 

stimulated, there are more receptor cells stimulated, 

yielding greater discrimination accuracy. 

Tactile perception is used to detect the smoothness, 

roughness, or even sharpness of a surface or weight of an 

object, and it can be much more useful in these instances 

than can vision. The ability to perceive these 

characteristics, however, often requires the hand to 

palpate, press, rub, or lift the object (Gibson, 1966; 

McBurney & Collings, 1984). For those persons with intact 

vision, the information received by touch and vision is 

often redundant and reinforced since two sensory avenues are 

being used and can reiterate information being received. As 
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stated by Lowenfeld (1971), "simultaneousness is 

characteristic of visual observation, whereas successiveness 

is characteristic of touch observation" (p. 229). 

When vision is lacking, tactile perception is the only 

route by which the person can gain such information. Tactual 

perception requires direct contact with an object. 

Consequently, perceptions of visually handicapped persons 

may be disorganized and lacking in totality unless good 

tactual exploration skills are developed and utilized 

(Lowenfeld, 1971). Although less precise and slower than 

vision, tactile perception is one of the most important 

avenues of information available to the person without 

vision (Barraga, 1976, 1986; Bauman & Kropf, 1979; Gibson, 

1966; Heinze, 1986; Pick, 1980). It is the means by which 

persons who are blind read braille. 

Development of Tactual Abilities 

Since the BLAT requires subjects to determine 

relationships among items that are tactually perceived, it 

is important to investigate the development and maturation 

of tactual abilities. Kershman (1976-1977) noted some 

generalizations regarding a child's development of tactual 

skills. The first of these is that a child's development of 

discrimination skills progresses from large to fine hand 

movements, as demonstrated by a child manipulating toys with 

his entire hand, then later utilizing only his fingertips. 
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The second observation is that a child initially uses active 

touch but is later able to utilize information gathered 

passively from his environment. Lastly, Kershman noted that 

children generally benefit from the transfer of learning 

from simple to more complex tasks. Barraga (1976, 1986) and 

Griffin and Gerber (1982) outlined the theoretical 

development of the tactile-perceptual abilities needed by 

persons who are blind. The development follows the pattern 

of a) awareness of and attention to textures, temperatures, 

and other characteristics of three-dimensional objects; b) 

discriminations of size, shape, and weight as well 

relationships of parts to the whole; c) ability to recognize 

two-dimensional representations and graphic representations; 

and d) ability to recognize and discriminate symbology 

(braille characters or Optacon). Each of these stages 

requires varying levels of developmental skill. 

Kershman (1976-1977) outlined a similar hierarchy of 

tasks in the development of tactual discrimination, then 

tested this developmental theory on 60 normal children 

without sight in kindergarten, first, and second grades. The 

children performed specific tactual tasks, culminating with 

introductory use of braille letter recognition and/or 

Optacon display of inkprint line segments. She reasoned that 

children unable to discriminate tactually higher level tasks 

might benefit from sequential tactual discrimination 

exercises as suggested in her hierarchy. Conversely, a child 
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who is able to perform a high-level tactual task probably 

will not benefit from additional tactual experience of a 

lower developmental level (Kershman, 1976-1977). 

Tactual abilities are not only believed to be dependent 

on maturation, to an extent, but also on other factors, 

including age, vision, and sex. These will be examined 

individually. 

Influence of Age 

Tactual ability, as necessitated by BLAT performance and 

braille reading, may be somewhat dependent upon the age of 

the subject. Some studies have investigated tactual 

abilities in children who are blind and have found them not 

to be correlated to age. Hanninen (1976) found no 

significant difference in the textural discrimination 

abilities of blind high school students as compared to 

younger students who are blind. It should be noted, however, 

that these findings were based on a sample size of 22 

students without vision in grades 3 through 12. 

Nolan (1960) found no relationship between 

discrimination ability and age in nearly 100 subjects 5 to 

14 years of age. Hammill and Crandell (1969) found that 6-

to 10-year-old visually impaired children's performance on a 

tactual test did not significantly correlate with age, 

although test scores did tend to increase with age. Dudeck 

(1974) found no support for his hypothesis that older (9- to 
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13-year-old) subjects performed better on haptic and tactual 

tasks than younger (6- to 9-year-old) subjects. His study 

included 36 blind or partially sighted children and tested 

their performance on tasks of tactual recognition, haptic 

recognition, tactual discrimination and haptic 

discrimination. 

These results have also been found in studies involving 

sighted children. In a study of 204 children 4 to 11 years 

old, James (1965) found that 6 year old boys had 

significantly lower scores on a roughness discrimination 

test than did 11 year old boys. Although this suggests an 

improvement with age, there was not a significant difference 

between the scores of the 4- or 5-year-olds as compared to 

the older children. Sampling error might explain the 

perceived differences among roughness scores of those 

children (Warren, 1984). 

Other studies have found a relationship between tactual 

abilities and visually impaired subjects' ages. Renshaw, 

Wherry, and Newlin (1930) examined the tactile localization 

ability of adults without vision to the ability of 8- to 14-

year-old children who were blind. They found that adults 

without vision were better in the task than children who 

were blind and concluded that blind subjects demonstrate 

age-related improvements in tactile perception. It 

should be noted that only 7 children without vision and 4 

adults who were blind were studied. 
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Nolan and Morris (1960) studied the roughness 

discrimination abilities of nearly 100 children 5 to 14 

years old who were blind. They replicated Nolan's (1960) 

study, increased threefold the number of test items and 

found a significant correlation. In general, children 

performed better as they got older, but only until about age 

9 (3rd grade), at which point their abilities stabilized. 

McKinney (1964) found blind and sighted children under 

the age of 7 years to make more errors in tactile perception 

localization than did older children. Jones (1972) attempted 

to replicate Renshaw et al.'s (1930) study with a larger 

sample size. He concluded that both blind and sighted 

children, ages 5 to 12 years, improve with age in detecting 

cutaneous and kinesthetic input. Stellwagen and Culbert 

(1963) examined the textural discriminations of 100 blind 

and sighted subjects 15 to 39 years old, found no 

differences among subjects, and concluded that significant 

improvements in tactual abilities occur prior to 15 years of 

age. 

These findings coincide with the results found among 

studies that investigated the tactual abilities of sighted 

children. Rowley (1958) found that older children 

consistently required less time to complete a tactual 

formboard task. His study examined 270 sighted children 7 to 

15 years of age. 
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Gliner (1966) examined the tactual discrimination 

abilities of 160 kindergarten and third grade sighted 

children. Tactile discrimination abilities appeared to 

improve rapidly in elementary grades but little improvement 

was noted after third grade. In the study, the children were 

required to make same/different judgments on various 

textures and shapes. The results showed that the older 

children were significantly better at detecting textures, 

but there was no difference in the shape detection abilities 

cunong the groups of children. There was a significant 

decrease, however, in the interval of uncertainty with 

increasing age when detecting shapes, implying improvement 

in consistency of judgments in the older children. A 

follow-up study with 40 sighted adults showed no significant 

improvements beyond the level of the third graders in either 

shape or texture discrimination abilities. 

Finlayson and Reitan (1976) examined the tactual-

kinesthetic skills of 48 children 12 to 14 years old and 40 

children 6 to 8 years old. All subjects had normal vision. 

Results indicated the younger children did not demonstrate 

as significant a relationship between tactual skills and 

cognitive performance as did the older children. The authors 

concluded that the younger children were still developing 

their tactual-perceptual skills, resulting in the lack of 

significance. 
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In general, it may be concluded that blind and sighted 

children improve in tactual abilities as they get older, 

although there is some disagreement at what age this 

improvement ceases. As a consequence, investigators should 

be aware that findings derived from one age group should not 

be generalized to another age group without supportive 

research (Finlayson & Reitan, 1976). 

Influence of Vision 

The severity of visual impairment may affect the tactual 

abilities of blind subjects. Consequently, braille reading 

skill and BLAT performance may be affected by a subject's 

degree of visual impairment. Hammill and Crandell (1969) 

found no significant difference between the scores obtained 

on a tactile test by blind subjects and partially sighted 

subjects. Their subjects were 73 children, 6 to 10 years 

old. These authors surmised that children who are blind do 

not develop superior tactile-kinesthetic skill naturally or 

as a result of training. This same study, however, did find 

a significant difference between the tactile test scores of 

braille and print readers, possibly indicating that braille 

reading improves tactile ability or that children are 

selected for visual reading due to an inability to read 

braille (Hammill & Crandell, 1969). 
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Cull (1963) found the tactual scores of partially 

sighted subjects to be higher than those obtained by a group 

of sighted or totally blind subjects. Her study included 

adolescent and adult subjects: 30 sighted, 22 totally blind 

and 8 partially sighted. These results should be carefully 

interpreted, however, because of the limited number of 

partially sighted subjects and because no mention was made 

if the differences were statistically significant. 

Fjeldsenden (1979) reported that subjects with light 

perception scored higher on a tactile test than did subjects 

with no light perception. It should be noted that he had a 

limited number (total of 16) of subjects, all 14 to 70 years 

of age, upon which he based his results. These three studies 

suggest that blind subjects score lower on tactual tests 

than do partially sighted subjects, but conclusions are 

tentative due to the limited numbers of subjects. Other 

factors, such as the sex or intelligence of the subject, may 

have more definite relationships to tactual ability (James, 

1965; Morris & Nolan, 1961). 

Influence of Sex 

The subject's sex appears to have no influence on 

tactual ability in sighted children. In his examination of 

270 sighted children 7 to 15 years of age, Rowley (1958) 

found no significant relationship between a subject's sex 

and that subject's performance on a tactual formboard task 
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In his study of 204 sighted children 4 to 11 years old, 

James (1965) found that girls had better scores than boys on 

roughness discrimination tests for ages 5 to 10, but there 

was only a significant difference between the sexes at age 

6. 

Similarly, no differences among the sexes are found in 

visually impaired children's tactual skills. In their study 

of nearly 100 subjects in grades 4 through 12, Morris and 

Nolan (1961) determined that a subject's sex had no 

significant effect on the ability to discriminate patterns 

tactually. Worchel (1962) examined 33 blind subjects 8 to 21 

years old. He found no significant differences between males 

and females in tactual abilities as measured by 

reproduction, verbal report, or recognition of geometric 

shapes. Additionally, Berla' and Murr (1975) found no 

significant differences between visually impaired males and 

females, aged 9 to 20, in their ability to discriminate line 

width. 

Influence of IQ 

The intelligence of children who are blind may influence 

their tactual abilities. Morris and Nolan (1961) examined 

the tactual discrimination ability of nearly 100 students 

without vision in grades 4 through 12. Intelligence was 

found to correlate significantly with subjects' tactual 

ability. The authors do not, however, specify how 
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intelligence was measured, and all subjects were said to 

have been "braille readers doing adequate classroom work" 

(p. 51), suggesting that there may have been little 

variability in intelligence scores. 

Weiner (1962) investigated the tactual-perceptual skills 

of 50 children in grades 2 through 6. All subjects had been 

legally blind since 18 months of age, had no brain injury, 

were of normal intelligence and attended a residential 

school. Use of braille was not specified. Subjects were 

divided into two groups--good readers who were achieving 

grade level expectations, and poor readers who were at least 

one grade level below placement in reading ability. All 

subjects were tested on simple sorting, matching and 

figure-ground perception skills as well as complex sorting 

and figure-ground perception. No significant differences 

were found between the two groups in the simple tactual 

tests, but significant differences were discovered in the 

complex perceptual tests. Additionally, no significant 

correlations were found between tactual test scores and 

mental age, chronological age, intelligence, or sex. The 

author concluded that none of these variables influenced the 

differences found between good and poor readers on complex 

tactual perception tests. 

Finlayson and Reitan (1976) found that tactual-

perceptual skills correlated with cognitive ability and 

verbal and full-scale IQ scores for older (12- to 14-
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year-old) subjects. In younger (6- to 8-year-old) subjects, 

however, the tactual-perceptual skills were significantly 

correlated only with verbal and full-scale IQ scores. A 

total of 88 children were included in this study, with all 

of them having normal vision. The results obtained on blind 

subjects by Morris and Nolan (1961) and Weiner (1962) cast 

doubt that Finlayson and Reitan's results can be generalized 

to visually handicapped children. 

Influence of Hand Movements 

Some investigators have found that certain tactual 

discriminations are perceived more accurately depending upon 

the plane of movement. Knowlton (1987) found that braille 

cell height variations were more accurately detected when 

the direction of the movement of the finger during tactual 

exploration was in a direction parallel to the axis of the 

finger. Subjects in her study were 20 sighted adults 16 to 

46 years old, with their vision occluded during the testing 

procedure. She cautions, however, that these results do not 

suggest that braille reading should be taught with parallel 

motion, only that additional information may be attained by 

changing the direction of the finger scanning. 
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Influence of Other Conditions 

Some investigators have suggested that the presence of 

other conditions may affect a blind person's tactual 

abilities. Concurrent medical, physiological, or 

neurological conditions might further impair a blind 

person's tactual sensitivity. Persons with cerebral palsy 

may have a variety of perceptual dysfunctions, including 

impairments in tactual discrimination abilities (Molnar, 

1985). Rubella babies have often demonstrated a low 

tolerance to clothing. This is presumed to occur secondary 

to low tactile thresholds caused by sensory damage (Mclnnes 

& Treffry, 1982). In fact, these authors note that many 

multisensory-disabled children (e.g., deaf-blind) have 

difficulty developing tactile localization skills. These 

additional disabilities should be considered when examining 

the tactual abilities of persons who are blind. 

Summary 

As indicated in this review of literature, confusion 

still exists regarding the relationship between tactual 

abilities and a variety of other factors. Studies that 

demonstrate a relationship between good braille readers and 

scores on tactual tests are inconclusive (Warren, 1984). It 

may be possible that persons who become good braille readers 

have more precise tactual sensitivity. On the other hand, it 

may be that persons who become better braille readers 
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practice more and thus develop better tactual abilities as a 

result. Correlations between tactual abilities and braille 

reading skills have not been adequately researched to 

determine if, in fact, a relationship exists. Some studies 

have limited numbers of subjects, whereas others fail to 

specify how braille reading abilities have been measured. It 

is important to determine if there is a relationship between 

tactual abilities and braille reading skills, and the 

strength of such a relationship. 



CHAPTER III 

METHODOLOGY 

Design 

This study primarily determined the degree and direction 

of the relationship between scores on an aptitude test with 

braille reading speed as well as with braille reading 

comprehension of children who are blind. No treatment or 

intervention was performed on subjects. The primary 

variables studied included braille oral reading speed, 

braille oral reading comprehension, and learning aptitude 

(as determined from the Blind Learning Aptitude Test). Other 

variables considered were age, grade, years of attendance at 

residential/public school, age at onset of blindness, years 

of blindness, reported hours per week of braille use, verbal 

intelligence quotient, and achievement test score ranking. 

Demographic information was provided regarding race, sex, 

school placement, handedness, and hand use while reading 

braille for the subjects studied. 

In Phase I, subjects were given passages of braille to 

read from Form D of the Gilmore Oral Reading Test (GORT) 

(Gilmore & Gilmore, 1968). As dictated by the GORT manual, 

subjects began reading two paragraphs below the one 

corresponding to their completed grade level or at Paragraph 

1, whichever was higher. The examiner made note of each 

48 
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subject's errors (e.g., substitutions, mispronunciations, 

words pronounced by examiner, punctuation disregard, 

insertions, hesitations, repetitions, omissions) to 

determine the basal and ceiling levels for each subject. 

Hesitations were determined to be interruptions in oral 

reading fluency as suggested by the American Printing House 

for the Blind (1987) . 

As outlined in the GORT manual, subjects that began 

reading at Paragraph 1 and made more than 10 errors were 

dropped from the study. Each subject's basal level was 

determined to be the highest passage at which the subject 

made no more than two oral reading errors. Each subject's 

ce; 

or more errors. Subjects were recorded on audio tape while 

reading orally. This enabled a second examiner to review the 

reading passages at a later date to provide interobserver 

reliability data. 

At the completion of each passage, subjects answered 

questions to determine their comprehension of that material. 

Acceptable answers were those cited in the GORT manual. 

Questions were asked regarding each passage the subject 

read. 

As outlined in the GORT manual, each subject's reading 

of the brailled passages was timed to the nearest second 

with a stopwatch. The timing began when the subject began to 

read orally the first word of the passage and concluded when 

Lvac n\j iiiwj. c v_iia.ii \mVi<^ v./xa.J. j . c a v a x i i ^ ^i. i.\Ji. a * i:jcivMii ov^ji^j ĉ v... u o 

iiling level was that passage at which the subject made 10 
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the subject completed oral pronunciation of the last word of 

the paragraph. Braille reading rate was determined for each 

subject by dividing the total number of words read in the 

paragraphs (excluding the "ceiling" paragraph and paragraphs 

below "basal") by the amount of time required to read the 

passages. It was recorded in words per minute. In instances 

when subjects skipped words or lines in the reading 

paragraphs, the total number of words omitted was subtracted 

from the number of words in the paragraph prior to 

calculating the reading rate. The Phase I data collection 

thus yielded two scores--an oral reading comprehension raw 

score and braille reading speed in words per minute. 

Phase II testing enabled the examiner to determine the 

subject's hand use while reading braille. Hand use was 

determined from observations made while the subject read a 

grade level passage from Form C of the GORT. Hand use while 

reading braille was noted as: 1) right hand only, 2) left 

hand only, 3) bimanual reading but not independent (two 

hands were used to follow the brailled characters but they 

moved on the page as a unit), and 4) true bimanual 

independence (two hands were used to read the brailled 

characters but moved independently; one hand completed 

reading the line while the other hand tracked down to the 

next line to begin reading). Phase II testing resulted in 

descriptive information indicating hand use for each 

subject. 
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In Phase III, the Blind Learning Aptitude Test (BLAT) 

was administered to subjects. The raw score obtained for 

each subject was that subject's total number of correct 

responses to the BLAT test items and was used in the 

statistical analysis. For descriptive purposes, the BLAT 

learning quotient was obtained from Table 17 (p. 22) in the 

BLAT manual, using each subject's raw score and age to 

nearest one-half year. The BLAT score was considered 

indicative of the subject's success in using the tactile 

sense to assess and discriminate forms, shapes, and 

textures, as well as a general measure of the subject's 

aptitude. 

Subjects completed Phase III testing on the same day as 

testing for Phases I and II, with appropriate breaks between 

tests. Testing occurred in a quiet room occupied by only the 

subject and examiner. 

Additional data were obtained from school records and 

personal interviews with subjects. School records provided 

intelligence quotients as measured by the WISC-R, as well as 

achievement test scores. Achievement scores were ranked as: 

1) more than 12 months below grade level, 2) at grade level 

(+12 months); or 3) more than 12 months above grade level. 

Interviews with subjects provided information regarding age, 

birthdate, grade level, school placement, years of school 

placement, age at blindness, years of visual impairment, 

handedness, and hours per week of braille use. As needed. 
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school records were used to verify information provided by 

subjects. This information was used in descriptive analyses 

of the sample and/or data analysis. 

Subjects 

Thirty subjects were used in this study, and each was 

between 8 and 15 years old. Both males and females were 

used, with attempts made for equal representation. As 

indicated by school records, each subject was educationally 

blind and relied solely on tactual input for reading. 

Subjects had no other impairments, such as cerebral palsy, 

etc., that could affect their tactile sensitivity. Subjects 

were chosen according to availability. Random selection of 

subjects was not attempted in this study due to the small 

number of subjects in this population. All available and 

applicable subjects from four state schools for the blind 

were tested as well as public school students from the 

Houston, Texas area. Subjects' intelligence was within the 

normal range as measured by the WISC-R Verbal score or 

Stanford-Binet and recorded in permanent school records. 

Each subject had previous instruction in reading grade 2 

braille. This information was obtained from teachers and/or 

from school records. 

Agencies contacted for the purpose of subject selection 

included the Arkansas School for the Blind, the Louisiana 

School for the Visually Impaired, the New Mexico School for 
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the Visually Handicapped, and the Texas School for the Blind 

and Visually Impaired. Additional subjects were recruited 

from public school programs in the Houston, Texas, area. All 

subjects were volunteers, and informed consent was obtained 

from parents or guardians, and from school administrators 

prior to data collection. 

Instruments 

All subjects were asked to read passages from a brailled 

adaptation of the Gilmore Oral Reading Test (GORT) (Gilmore 

& Gilmore, 1968) to determine their reading rate and 

comprehension. Developed by Gilmore and Gilmore in 1968, the 

GORT is appropriate for use with children in grades 1 

through 8 and takes 15 to 20 minutes to administer to 

children with normal vision. Brailled transcriptions were 

obtained from the American Printing House for the Blind. Two 

alternate forms of the test (Forms C and D) are available, 

and data are available based on a normative sample of more 

than 2200 sighted children for each form. Alternate forms 

reliability coefficients range from .60 to .94 for the grade 

3 sample, and from .53 to .84 for the grade 6 sample. 

Validity data have been reported for earlier forms of the 

test (Garlock, Dollarhide, & Hopkins, 1965; Gilmore & 

Gilmore, 1968), but no information is reported for Forms C 
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and D (Keyser & Sweetland, 1986; Stafford, 1978; Taylor, 

1984). Harris (1972) reports that Form D is a revision of 

the earlier Form A, whereas the content of Form C is new. 

Test administration followed the standardized procedure 

outlined in the GORT manual, with modifications for 

administration to blind students as suggested by the 

American Printing House for the Blind (1987). Reading rate 

was measured and recorded in words per minute, resulting in 

an average for all paragraphs read by each subject. Reading 

comprehension was determined by the answers to five 

questions per paragraph. 

Reading comprehension was scored as outlined in the 

manual. Raw scores were determined from the number of 

questions correctly answered by the subject for each 

paragraph read. In the paragraph immediately below the 

subject's basal level, credit is given for correctly 

answering one more question than in the basal paragraph. 

This system for adding one correct answer to the number from 

the preceding paragraph is continued for all paragraphs 

below basal level. Gilmore and Gilmore (1968) explain that 

this scoring presumes that subjects would correctly answer 

more of the comprehension questions in the paragraphs below 

the basal level. Also, in the paragraph immediately above 

the subject's ceiling level, credit is given for correctly 

answering one less question than was answered at the ceiling 

level. This system for subtracting one correct answer from 
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the number from the preceding paragraphs is continued for 

all paragraphs above ceiling level. Similarly, Gilmore and 

Gilmore (1968) explain that this scoring presumes that 

subjects would have correctly answered some comprehension 

questions of more difficult paragraphs had they had the 

opportunity to read these paragraphs. Raw scores were used 

in data tabulation and statistical procedures. Grade 

equivalents were used for descriptive purposes. 

Additionally, the Blind Learning Aptitude Test (BLAT) 

was administered to each subject. It was developed by 

Newland in 1969 and consists of 49 embossed geometric items 

that reflect a subject's ability to discriminate, 

generalize, and sequence tactually (Taylor, 1984). The test 

includes 12 training items, and it takes approximately 20-40 

minutes to complete. The BLAT was standardized on 961 blind 

subjects 6 to 20 years old. The Kuder-Richardson reliability 

coefficient was .93, and a test-retest reliability 

coefficient of .86 was obtained (Baldwin, 1978; Tillman, 

1978). 

Test administration followed the standardized procedure 

in the BLAT manual. All items were administered to subjects, 

except in cases where five successive failures were noted in 

a subsection. When that occurred, testing of that subsection 

ceased. Raw scores were used in data tabulation and 

statistical procedures. Table 17 (p. 22) of the BLAT manual 

utilizes subjects' raw scores and ages to obtain learning 
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quotients, which was used for descriptive purposes. Learning 

quotients were obtained by taking the average raw score for 

each age and determining that to be equivalent to 100. A +15 

point learning quotient deviation has been calculated for 

each age level; it is equivalent to the standard deviation 

of the scores at that level (Newland, 1971a). 

Data Analysis 

Means and standard deviations were calculated for the 

dependent variable, BLAT raw scores, as well as for each of 

the independent variables of reading speed, reading 

comprehension, age, grade, years of attendance at 

residential/public school, age at blindness, years of 

blindness, reported hours per week of braille use, verbal 

intelligence quotient, and achievement test score ranking. 

Additional information was noted regarding subjects' sex, 

race, school placement, handedness, and hand use while 

reading braille. Pearson correlation coefficients (r;s) and 

multiple correlation coefficients (Rs) were calculated using 

standard procedures found in statistical texts (Cornett & 

Beckner, 1975; Kerlinger & Pedhazur, 1973). These 

correlation coefficients described a) the relationship 

between each independent variable and BLAT values, b) the 

inter-relationships between the independent variables 

themselves, c) the overall relationship between BLAT values 

and all of the independent variables, and d) the combination 
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of variables that had the strongest relationship to BLAT 

values. To express the degree of relationship represented by 

the correlation coefficients obtained, the variance of each 

correlation coefficient was calculated (r^,R^). By 

multiplying the variance by 100, it can be concluded that a 

percentage of the variance of the dependent variable can be 

predicted from the independent variables acting singly or as 

a group. 

Additionally, the significance of the calculated 

correlations was determined. The primary hypotheses tested 

for a significant correlation between blind children's 

learning aptitude (as determined by the BLAT) and their 

braille reading speed and comprehension. If the calculated 

correlation coefficients were greater than the statistical 

table values at the .05 level, the correlation coefficients 

were determined to be significant and the hypotheses were 

accepted. 

Statistical procedures were used to determine if a 

significant difference exists between the values obtained; 

specifically, whether the relationship between BLAT learning 

aptitude and braille reading speed is significantly 

different from the strength of the relationship between BLAT 

learning aptitude and braille reading comprehension. 
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Summary 

In conclusion, 30 children who are blind were tested on 

a braille version of the Gilmore Oral Reading Test (GORT) 

and the Blind Learning Aptitude Test (BLAT). The children 

were selected from public schools and schools for the blind 

in Arkansas, Louisiana, New Mexico, and Texas. The GORT 

provided values for reading speed and reading comprehension, 

whereas the BLAT provided learning aptitude values. Multiple 

correlation coefficients were computed to express the 

relationships between learning aptitude and braille oral 

reading speed, braille oral reading comprehension, age, 

grade, years of attendance at residential/public school, age 

at blindness, years of blindness, reported hours per week of 

braille use, verbal intelligence, and achievement test score 

ranking. Correlation coefficients were determined to be 

significant if found to be greater than statistical table 

values at the .05 level. 



CHAPTER IV 

RESULTS 

For the present study, data were collected in the late 

summer and early fall of 1989. A total of 35 children were 

tested. Although the author tested several children six or 

seven years old, none were sufficiently proficient at 

reading braille. All made ten or more errors on the first 

paragraph of the Gilmore Oral Reading Test, making them 

ineligible for inclusion in this study. In other cases, 

grade placement made subjects' GORT scores invalid. 

Consequently, data from 30 subjects were included in the 

statistical analysis and are reported below. 

Interobserver Agreement 

Each paragraph orally read by subjects was audio tape 

recorded to allow another person to separately calculate 

each subject's braille reading speed and comprehension. 

Pearson correlation coefficients (rs) (Cornett & Beckner, 

1975) were calculated to determine interobserver agreement 

for the reading speeds and comprehension scores obtained by 

the two testers. Interobserver agreement was found to be 

above .95 for braille reading speed and comprehension for 10 

randomly selected subjects, suggesting very good consistency 

in measuring between observers (Crowl, 1986). These findings 
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imply that the use of the Gilmore Oral Reading Test with 

blind subjects should be able to be replicated by others in 

future studies. 

Demographics 

Subjects represented schools for the blind in Arkansas, 

Louisiana, New Mexico, and Texas, as well as public school 

programs in the Houston, Texas area. Seventy percent (n=21) 

of the subjects attended residential school; 27% (n=8) 

attended public school. Three percent (n=l) reported an 

integrated school placement, with attendance in public 

school secondary English and Spanish classes. Fifty percent 

(n=15) of the subjects reported consistent enrollment in one 

educational setting. Though not specifically noted in this 

study, some of the subjects attending public school had 

attended a summer program at a residential school for the 

blind. Similarly, some children reported attending a public 

school in early school years, then transferring to a 

residential program. 

Seventy-seven percent (n=23) of the subjects were 

Caucasian, 17% (n=5) were Black, 3% (n=l) were Hispanic, and 

3% (n= 1) were American Indian. 

Fourteen (47%) males were tested, ranging in age from 9 

to 15, with an average age of 12. Sixteen (53%) females were 

tested, ranging in age from 8 to 14, with an average age of 
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12. The mean age of the total sample was 12 years. Grade 

level placement ranged from 2 to 9, with a mean grade of 5.8 

(see Table 1). 

Of the 30 subjects, 25 (83%) were blinded at birth or 

shortly thereafter, while the remaining 5 (17%) lost their 

sight in their early childhood years. The years of blindness 

experienced by subjects ranged from 2 to 15, with an average 

of 11 years (see Table 1). Causes of blindness included 

aniridia, retinopathy of prematurity, coloboma, 

microphthalmia, congenital cataracts, glaucoma, brain tumor, 

anoxia, Leber's congenital amaurosis, Peter's anomaly, 

cerebral vascular accident, optic nerve hypoplasia, and 

maternal cytomegalo- virus infection. 

Twenty-seven (90%) subjects were right handed, 2 (7%) 

were left handed, and 1 (3%) reported no hand dominance. 

Five (17%) subjects were observed to read braille using only 

the right hand, 2 (7%) using only the left hand. The largest 

number of subjects, 19 (63%), were observed to be bimanual 

readers but used the hands together, while 4 (14%) read 

braille using a true bimanual pattern. 

Hypothesis 1 

It was hypothesized that there would be a significant, 

positive relationship between braille reading speed and BLAT 

raw scores. Braille oral reading speed as measured by the 

GORT averaged 51 words per minute (wpm), ranging from 12 to 
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VARIABLE 

AGE 

GRADE 

IQ (WISC-R) 

AGE OF BLIND 

YEARS BLIND 

HOURS/BRAILLE 

BLAT RAWSCORE 

BLAT LEARN Q 

SPEED (wpm) 

RAW COMP 

GRADE EQ. COMP 

ACH. SCORE (cat) 

YEARS/RESIDENT 

YEARS/PUBLIC 

TABLE 
Descriptive : 

N 

30 

30 

27 

30 

30 

29 

30 

30 

30 

30 

30 

30 

30 

30 

MIN. 

8 

2 

69 

0 

2 

2 

12 

82 

12 

13 

1.4 

1 

0 

0 

: 1 
statistics 

MAX. 

15 

9 

127 

10 

15 

80 

44 

128 

102 

47 

9.8+ 

3 

10 

10 

MEAN 

11.9 

5.8 

97.3 

1.0 

10.9 

26.9 

21.6 

99.4 

50.6 

30.2 

6.0 

1.9 

3.6 

3.2 

ST.DEV. 

1.86 

1.94 

14.71 

2.57 

3.44 

19.09 

8.89 

12.64 

25.20 

10.22 

3.04 

.80 

3.26 

3.02 
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102 wpm for the subjects tested. BLAT scores ranged from 12 

to 44, with an average of 22. Although not used in the 

statistical analysis, BLAT learning quotients ranged from 82 

to 128, with an average of 99 (see Table 1). A positive, 

significant relationship was found between braille oral 

reading speed and BLAT score, with a correlation coefficient 

of .38 (see Table 2). Consequently, hypothesis 1 was 

confirmed. Braille oral reading speed was found to account 

for 14% of the BLAT variance when excluding the influence of 

the other independent variables. 

Hypothesis 2 

Hypothesis 2 proposed that there was a significant, 

positive relationship between braille oral reading 

comprehension and BLAT score. Braille reading comprehension 

raw scores ranged from 13 to 47 as measured by the GORT, 

with an average of 30. Although not used in the statistical 

analysis, the oral reading comprehension grade equivalents 

(based on sighted peers) ranged from 1.4 to 9.8+, with an 

average of 6.0 (see Table 1). Hypothesis 2 was confirmed. 

BLAT raw scores correlated significantly with oral reading 

comprehension as measured by the GORT, with a correlation 

coefficient of .56 (see Table 2). Excluding the other 

independent variables, braille reading comprehension 

accounted for 31% of BLAT variance. 
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Hypothesis 3 

A significant, positive correlation of .41 was found 

between age and BLAT raw scores (see Table 2). Consequently, 

hypothesis 3 was confirmed. Excluding the other variables, 

age accounted for 17% of BLAT score. 

Hypothesis 4 

Hypothesis 4 was confirmed. Grade placement was found to 

be positively and significantly correlated to BLAT raw 

scores, with a correlation coefficient of .66 (see Table 2). 

Grade accounted for 44% of BLAT performance when excluding 

the other independent variables. 

Hypothesis 5 

It was hypothesized that there would be a significant, 

positive relationship between years of attendance at 

residential/public school and BLAT performance. The average 

number of years subjects had attended a residential school 

was 3.6, whereas the average number they had attended a 

public school was 3.2 (see Table 1). Years of attendance at 

residential school did not significantly correlate (.04) 

with BLAT scores obtained, nor did years of attendance at 

public school (.30) (see Table 2). Thus, hypothesis 5 was 

not confirmed. Each of these independent variables accounted 

for less than 10% of BLAT score when excluding the other 

variables. 
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Hypothesis 6 

It was hypothesized that there would be a significant, 

positive relationship between age at onset of blindness and 

BLAT raw scores. This hypothesis was not confirmed, and a 

negative correlation of -.15 was found between the variables 

(see Table 2). Two percent of BLAT performance was explained 

by age at onset of blindness when excluding the other 

independent variables. 

Hypothesis 7 

It was hypothesized that there would be a significant, 

positive relationship between years of blindness and BLAT 

score. Hypothesis 7 was confirmed. Years of blindness was 

found to correlate significantly with BLAT performance, with 

a coefficient of .33 (see Table 2). Excluding the other 

variables, 11% of BLAT variance was accounted for by this 

variable. 

Hypothesis 8 

Hypothesis 8 was not confirmed. No relationship was 

found between reported hours per week of braille use and 

BLAT performance. The correlation coefficient was -.23 (see 

Table 2). Subjects exhibited much variability in the numbers 

of hours per week they read braille. Reports ranged from 2 

to 80 hours, with an average of 27 (see Table 1). Five 
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percent of BLAT performance was accounted for by this 

variable, excluding the influence of the other independent 

variables. 

Hypothesis 9 

It was hypothesized that there would be a significant, 

positive relationship between intelligence quotients and 

BLAT scores. The intelligence quotients (IQs) recorded were 

all within the last three years and were the most recent 

ones in the students' school folder. Only intelligence 

quotients determined by the WISC-R were used in the 

descriptive statistical analysis. Subjects' IQs ranged from 

69 to 127 on the WISC-R, with an average of 97 (see Table 

1). This average was substituted for missing data when the 

correlation matrix and regression models were produced. As 

seen in Table 2, intelligence quotient scores were found to 

positively and significantly correlate with BLAT 

performance, with a correlation coefficient of .60. 

Hypothesis 9 was confirmed. Excluding the other independent 

variables, IQ explained 36% of BLAT variance. 

Hypothesis 10 

It was hypothesized that there would be a significant, 

positive relationship between achievement test score ranking 

and BLAT raw scores. Achievement scores were obtained from 

school records. These were reflective of subjects' 
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performances on the Woodcock Johnson Achievement Reading 

Cluster, Stanford Achievement Test, California Achievement 

Test, Diagnostic Achievement Battery, the Word Test, Key 

Math Diagnostic Test, Diagnostic Reading Scales, Slosson 

Oral Reading Test, Wide Range Achievement Test, and the Iowa 

Test of Basic Skills. Twelve (40%) of the subjects scored 

below grade level on the achievement test, 10 (33%) scored 

at grade level (+ 12 mos.), with 8 (27%) scoring above grade 

level. Achievement test ranking was found to be positively 

and significantly correlated with BLAT performance, with a 

correlation coefficient of .55 (see Table 2). Consequently, 

hypothesis 10 was confirmed. Thirty percent of BLAT 

performance was explained by achievement test score ranking, 

excluding the other variables. 

Additional Findings 

In addition to the previously cited relationships 

between each independent variable and BLAT score, procedures 

were also performed to determine 1) the relationship between 

the group of independent variables and BLAT performance, 2) 

the interrelationship between the various independent 

variables, and 3) the combination of variables that accounts 

for the most variance in BLAT scores which can be used to 

predict BLAT performance most accurately. 
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The correlation between BLAT performance and the group 

of independent variables that significantly correlated with 

it yielded an R=̂  of .64. It appears that these variables 

can be used as a group to predict 64% of BLAT performance 

for the specified population (see Table 3). Significant 

intercorrelations among the independent variables, however, 

may have affected this value. The adjusted R^ was calculated 

to be .525, indicating that these variables account for 

52.5% of BLAT variance when small sample size and strong 

intercorrelations are considered. 

The intercorrelations for each of the independent 

variables are presented in Table 2. However, the substantial 

correlation (-.85) between age at blindness and years of 

blindness indicates that they are measuring the same thing 

and only one needs to be used in the prediction equation 

(Wampold & Freund, 1987). Similarly, the considerable 

correlation (.84) between age and grade suggests that only 

one of these factors needs to be considered in the 

prediction equation (Wampold & Freund, 1987). Also, the 

sizable intercorrelation between raw comprehension scores 

and grade (.81) implies that including one of these 

variables should suffice in a prediction equation (Wampold & 

Freund, 1987). Because of this multicollinearity, the 

computer program chose only one of each of these variables 

to include in the prediction equation. 
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TABLE 3 
Linear Multiple Regression Data 

DEP. VAR: BLATRAW 

N=30 

MULTIPLE R: .800 

SQUARED MULTIPLE R: .640 

ADJUSTED SQUARED MULTIPLE R: .525 

STANDARD ERROR OF ESTIMATE: 6.122 

VARIABLE 

CONSTANT 

AGE 

GRADE 

IQ 

SPEED 

COMP RAW 

YRS. BL. 

ACH CAT 

COEFFICIENT 

-7.272 

-0.856 

3.517 

0.189 

0.029 

-0.273 

0.069 

3.378 

STD ERROR 

16.458 

1.489 

1.787 

0.106 

0.061 

0.252 

0.512 

2.024 

T 

-0.442 

-0.575 

0.769 

0.297 

0.083 

-0.314 

0.027 

0.305 
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A stepwise multiple regression was performed using all 

the independent variables found to significantly correlate 

with BLAT raw score. A statistical program calculated each 

variable's contribution to BLAT performance by determining 

the difference between the R^ for the regression equation 

with the variable in it and the multiple correlation 

coefficient without that variable (Cornett & Beckner, 197 5; 

Wampold & Freund, 1987). The difference was expressed as 

percentage and was used to indicate the contribution that a 

variable made to the prediction equation (see Table 4). To 

determine whether a significant increase in R^ occurred, the 

generated F value was compared to table values found in 

statistical texts. 

It was found that 46% of BLAT performance is accounted 

for by grade. The variables that appear to contribute the 

most to BLAT performance are grade, intelligence quotient, 

and achievement test score rank, which as a group explain 

63% of the BLAT raw score. Only variables meeting the .15 

significance level as mandated by the statistical program 

were included. 

Statistical procedures were performed to determine if a 

significant difference exists between the correlation for 

BLAT performance and braille reading speed and the 

correlation for BLAT ability and braille reading 

comprehension. A separate regression model considered the 

relationship among BLAT raw score, speed and comprehension. 



TABLE 4 
Stepwise Multiple Regression Data 

DEP. VAR.: BLATRAW 

N=30 

72 

VARIABLE 

GRADE 

IQ 

ACH CAT 

COMP RAW 

R 

.68 

.78 

.79 

* * 

TOTAL 
R^ 

.464 

.609 

.626 

* * 

INCREASE 
IN R^ 

.464 

.145 

.017 

* * 

F 

21.64 

8.88 

1.06 

dfs 

1,29 

2,29 

3,29 

AGE * * * * * * 

SPEED * * * * * * 

YRS. BL. * * * * * * 

All variables in the model are significant at the .15 level 
No other variable met the .15 significance level for entry 
into the model. 
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The results indicated that comprehension accounted for 31% 

of BLAT performance, with speed not having sufficient power 

to enter the equation (see Table 5). 

Braille oral reading speed was found to be significantly 

correlated with the other independent variables of age, 

grade, age at blindness, years of blindness, years of 

attendance at public school, achievement test score ranking, 

and braille oral reading comprehension (see Table 2). 

Significant correlations were found between braille 

reading comprehension and age, grade, years of blindness, 

years of attendance at public school, intelligence quotient, 

achievement test score ranking, and braille oral reading 

speed (see Table 2). 

Summary 

The purpose of this study was to examine the 

relationship between blind childrens' scores on the Blind 

Learning Aptitude Test (BLAT) (Newland, 1971a) and their 

oral braille reading speed and comprehension. Additional 

variables, such as age, grade, years of blindness, age at 

onset of blindness, years of school placement, hours of 

braille use, intelligence, and achievement test scores were 

also correlated to BLAT performance, oral reading speed, and 

oral reading comprehension. Braille reading speed and 

comprehension were measured by the Gilmore Oral Reading Test 

(GORT) (Gilmore & Gilmore, 1968). Thirty blind. 
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TABLE 5 
Stepwise Multiple Regression Data (2 Variables) 

DEP. VAR.: BLATRAW 

N=30 

VARIABLE R TOTAL R^ INCREASE IN R^ F dfs 

COMP RAW .56 .314 .314 12.814 1,29 

SPEED ** ** ** 

All variables in the model are significant at the .15 level 
No other variable met the .15 significance level for entry 
into the model. 
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braille-reading students were included in the study; they 

ranged from 8 to 15 years of age. Statistical analysis 

revealed that the variables that had the strongest 

relationship to BLAT values were braille oral reading speed, 

braille oral reading comprehension, age, grade, years of 

blindness, intelligence, and achievement test score ranking. 

Acting as a group and adjusting for small sample size, these 

factors accounted for 52.5% of the BLAT score obtained for 

subjects. The relationship between BLAT score and braille 

reading comprehension was found to be greater than the 

relationship between BLAT score and braille reading speed. 



CHAPTER V 

DISCUSSION 

The purpose of the current study was to fully 

investigate the Blind Learning Aptitude Test (BLAT) to 

determine its relationship to braille reading speed and 

comprehension as well as various other independent 

variables. Newland (1971a) believed validity of the BLAT 

would be manifested in three ways: 1. BLAT performance would 

improve progressively across subjects of increasing 

chronological age, 2. the BLAT would correlate with results 

of intelligence tests used with children without vision, and 

3. the BLAT would correlate with educational achievement. 

Similarly, Strein and Ysseldyke (1974) proposed the need for 

proving that process-dominant tests can be acceptable 

predictors of academic achievement. This study was designed 

to answer the needs identified by Newland, and Strein and 

Ysseldyke. 

The results of the this study support Newland's validity 

claims for the BLAT. BLAT performance was found to be 

significantly correlated to braille reading speed, braille 

reading comprehension, intelligence, achievement test score, 

age, grade, and years of blindness. Prior to discussion of 

the hypotheses and intercorrelations among the independent 

76 
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variables will be some discussion of the descriptive 

variables measured in this study. Lastly, there will be a 

general overview of the results for the subjects in this 

study. 

Discussion of Descriptive Findings 

For the 30 subjects included in this study, a 

preliminary analysis (t-test) (Cornett & Beckner, 1975) did 

not indicate a correlation between sex and BLAT performance. 

This coincides with the results of Berla' and Murr (1975), 

Morris and Nolan (1961), Nolan and Morris (1965a), Weiner 

(1962), and Worchel (1962), which found no relationships 

between sex and tactual skills. Consequently, data were 

pooled for cesting of the subsequent hypotheses. 

Preliminary analysis (t-test) (Cornett & Beckner, 1975) 

did not reveal a relationship between handedness and BLAT 

ability. It should be noted, however, that there were few 

left handed children tested. Hermelin and O'Connor (1971) 

found that right handed blind children 8 to 10 years old 

read braille better with the left hand than the right. They 

reasoned that this was due to the superiority of the brain's 

right hemisphere to distinguish spatial relationships as 

required in braille reading. Mommers (1980), on the other 

hand, was not able to replicate Hermelin and O'Connor's 

findings with children 7 to 12 years old. As explained by 

Mommers, it may be that the spatial requirements of braille 
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favor the right hemisphere, while the verbal requirements of 

reading favor the left hemisphere. Consequently, no clear 

relationship can be found between braille reading or BLAT 

performance and handedness. 

A preliminary analysis (t-test) (Cornett & Beckner, 

1975) found no significant difference in BLAT scores of 

students who used on hand to read and those who used two 

hands to read braille. A majority of the subjects in this 

study, however, used a bimanual pattern to read. Hanninen 

(1979) reported that two-handed readers were superior to 

one-handed readers of braille, with a higher reading rate 

and better comprehension. This was not supported in this 

study. 

Subjects' attendance at a residential versus public 

school had no significant correlation with BLAT scores and 

indicates that educational placement has no relationship to 

aptitude. Additionally, it should be mentioned that several 

students had been educated in a combination of the two 

settings (e.g., public school kindergarten, residential 

summer programs), so these are not "pure" samples. 

As seen in the above findings, sex, handedness, hand use 

when reading braille, and school placement did not correlate 

with BLAT performance for the subjects in this study. 

Consequently, there was no need to divide the subjects into 

groups (males vs. females, residential school vs. public 

school, etc.) for testing the hypotheses of this study. 
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Discussion of Hypotheses 

The hypotheses for this study were focused on the 

relationships between subjects' performance on the BLAT and 

a variety of independent variables. While statistical 

procedures examined the significance of each of the 

correlations obtained, readers are cautioned that the 

practical significance of the findings should also be 

considered. Hypotheses 1 and 2 investigated the relationship 

between BLAT performance and braille oral reading speed and 

comprehension. Both hypotheses were confirmed. Braille oral 

reading speed explained 14% of BLAT score, while 

comprehension explained 31% of BLAT variance. Previous 

studies by Kershman (1976-1977) and McBurney and Collings 

(1984) supported the contention that good tactual abilities 

are needed for reading braille. 

Bishop (1971) stated that because discrimination and 

perception are probably the most important prerequisite 

factors in reading, it is of vital importance that they are 

strongly stressed in the reading readiness program. She 

maintained that the future scholastic achievement of blind 

children may depend on the foundation in discrimination and 

perception laid in the preschool years. Performance on the 

Blind Learning Aptitude Test is believed to be reflective of 

a child's discriminating tactual perception abilities. Based 

on the results of this investigation, the BLAT does 
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correlate significantly with braille reading speed and 

comprehension, supporting Bishop's claim made nearly twenty 

years ago. 

Supporting the third hypothesis, subjects' performance 

on the Blind Learning Aptitude Test was found to be 

significantly correlated with age. These findings support 

those reported by Newland (1971a). He proposed that tactual 

discrimination ability is positively related to age, at 

least over the early range of ages, and that it reflects the 

growth process associated with reading. McKinney (1964) and 

Nolan and Morris (1960) also found significant correlations 

between age and tactual abilities in blind children. For the 

current study, 17% of BLAT performance was related to age. 

As proposed in hypothesis 4, a significant correlation 

was found between grade level and Blind Learning Aptitude 

Test ability of the 30 subjects tested. Forty-four percent 

of BLAT performance was explained by grade. Hanninen (1979) 

noted that some studies have found no significant 

differences between grade levels in tactile discrimination 

ability, whereas other studies have found a difference 

between elementary and secondary students. He proposed that 

this may be due to the great variability of preschool 

experiences among blind children, resulting in great 

variation in tactile discrimination ability across grades 

levels of these children. 
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Hypothesis 5 found that years of attendance at a 

residential or public school had no significant relationship 

with BLAT performance. In fact, less than 10% of BLAT score 

could be explained by either school placement. Based on this 

finding, it cannot be concluded that school attendance can 

explain BLAT performance. This supports Newland's claim that 

BLAT reflects innate processes rather than products learned. 

Hypothesis 6 investigated the correlation between age at 

blindness and BLAT score. A negative correlation indicates 

that children who had been blind since a young age tended to 

score higher on the BLAT. An analysis of the data, however, 

reveals that few children in this study lost their sight 

after the first year of life. This lack of variability among 

these subjects may explain why the correlation was not 

significant. It is noted that only 2% of BLAT performance 

was explained by age at onset of blindness. 

Hypothesis 7 revealed a significant difference between 

BLAT performance and years of blindness. This may be 

interpreted to support the belief that subjects who have 

been blind for longer periods of time have developed their 

tactual abilities to a greater extent than those more 

recently losing their sight. It should be noted, however, 

that only 11% of BLAT score was explained by years of 

blindness. 
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Hypothesis 8 investigated the relationship between 

reported hours of braille use per week with BLAT 

performance. No relationship was found between these 

variables in this study, and only 5% of BLAT score could be 

explained by this variable. The current study asked subjects 

to report how many hours per week they read braille, 

including classroom use. However, subject report varied 

widely on this question and is believed by the author to be 

too subjective and of questionable validity. 

As proposed in hypothesis 9, WISC-R quotients were found 

to positively and significantly correlate to BLAT 

performance, suggesting that a high score on one is likely 

to be accompanied by a high score on the other. The 

correlation coefficient was determined to be .60. This 

coefficient implies that the two measures are investigating 

similar, yet different, abilities. It is noticed that 

Newland reported correlation coefficients of .51 to .77 

between the BLAT and WISC, so it appears that BLAT and 

WISC-R have a similar relationship- Excluding the influence 

of the other variables, 36% of BLAT performance was 

explained by IQ score. 

Newland (1979) maintained that the BLAT should be used 

with product-dominant tests, such as WISC or Hayes-Binet, to 

give a fuller picture of a child's learning potential than 

is yielded by a product-dominant test alone. For at least 

25% of blind children, Newland (1979) believed that . 
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disadvantaged backgrounds make their scores on these two 

tests lower than their true capability. The younger the 

blind child, the more the need to test with a process-

dominant test (Newland, 1979). Particularly for blind 

children less than 14 years old, he maintained that the 

combination of BLAT and WISC or BLAT and Hayes-Binet will 

"sharpen" the psychometric pictures and predictive ability 

of the tests (Newland, 1979). 

Warren (1984), too, claimed that verbal IQ tests do not 

seem to be appropriate for young blind children. The purpose 

of performance tests of intelligence is to tap components of 

intelligence that are not adequately represented by verbal 

tests. Bauman and Kropf (1979) emphasized that verbal tests 

are not able to measure important kinds of ability. It can 

be difficult to evaluate nonverbal learning with concrete 

tasks. Additionally, it can be very difficult to establish 

validity with blind subjects. The mental operations of blind 

subjects, their sequence of learning, or the combination of 

factors that affect their abstract thinking have not been 

documented sufficiently (Bauman & Kropf, 1979). The results 

of this study indicate that a process-dominant test, such as 

the BLAT, should be included in the assessment profile of 

visually handicapped children in order to comprehensively 

study their abilities. 
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Hypothesis 10 predicted that there would be a 

significant relationship between BLAT skill and achievement 

test score ranking. The achievement test scores were 

recorded from a variety of tests, including those for 

general achievement, reading, and math. No single 

achievement test consistently was recorded in school 

folders. This variety of achievement tests used with 

visually handicapped students was also found by Bauman and 

Kropf (1978) and Swallow (1981). Students' records often 

revealed discrepancies in performance on achievement tests. 

Frequently there were scores from two of the ranking 

categories (i.e., at grade level on one test, but below 

grade level on another). When this occurred, random 

decisions were made regarding which test ranking was 

recorded. 

Newland (1971a, 1979) reported that correlations between 

test results from the SAT and BLAT from three residential 

schools for the blind showed word recognition, paragraph 

meaning and spelling correlations to range from .39 to .73 

(highest correlation in paragraph meaning). Hayes-Binet and 

WISC correlated better with SAT than BLAT since the first 

two tests predominantly tap product, and educational 

achievement is considered to be more product-dominant. BLAT 

correlations with spelling were found to be the lowest; this 

was expected since BLAT taps memory to little degree. BLAT 

correlated higher in areas of educational achievement that 
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involve psychologically more complex cognitive functioning, 

such as paragraph meaning and arithmetic reasoning, and 

lower in areas of a more rote nature, such as spelling and 

arithmetic computation. Further investigation could be 

conducted to determine if this is replicable, for the 

current study did not intentionally choose spelling or 

arithmetic achievement scores to correlate with the BLAT. 

Discussion of Additional Findings 

In addition to investigating the hypotheses proposed at 

the initiation of this study, other data were generated from 

this study that warrant discussion. The multiple regression 

results will be discussed. Calculated braille oral reading 

speed and grade equivalents will be discussed while 

addressing some critiques of the Gilmore Oral Reading Test. 

Lastly, some observations will be made regarding the Blind 

Learning Aptitude Test. 

The multiple regression findings (see Table 4) suggest 

that only grade and intelligence significantly contribute to 

BLAT performance. However, as emphasized by Wampold and 

Freund (1987), strong intercorrelations among the 

independent variables may have "kicked out" the other 

independent variables. After examining Table 2, it appears 

likely that age and comprehension are also useful in 
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predicting BLAT performance. However, it may be that these 

two variables do not contribute anything unique to the 

prediction equation. 

The average oral reading speed obtained in this study 

was considerably slower than the previously reported oral 

reading speeds of sighted readers of similar ages (Lowenfeld 

et al., 1969). At 51 wpm, the braille oral reading speed of 

subjects in this study was approximately one-third the oral 

reading speed cited for print readers as reported by 

Lowenfeld et al. (1969). Heinze (1986), and Nolan and 

Kederis (1969) also found braille reading to be slower than 

print reading. Scott (1982) reported that the fastest 

braille readers never get beyond the speed of oral reading 

obtained by sighted readers. 

The average braille reading rate for subjects in this 

study is below that found for braille readers in other 

studies (Foulke et al., 1962; Lowenfeld et al., 1969; Nolan, 

1966), who reported oral reading rates of 52-84 wpm for 

blind elementary students. It may be speculated that 

increasing emphasis on listening skills, advances in 

technology, and/or varied teaching practices may explain 

this slower reading rate. Further study is needed regarding 

braille oral reading rate to investigate this finding. 

Mangold and Mangold (1989) have proposed that a reading 

rate of at least 60 words per minute might be considered 

acceptable for a student working at a first grade level. If 
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a fourth or fifth grade student is still reading 60 words 

per minute and is not demonstrating increases in reading 

rates, that student will have a difficult time keeping up 

with peers and upon graduation from high school will not be 

eligible for many jobs that have an entry level reading 

requirement of at least 70 words per minute (Mangold & 

Mangold, 1989). 

Average grade equivalents for reading comprehension as 

measured by the GORT were reported and found to correspond 

with average grade placement of subjects as a group. These 

calculated grade equivalents are based on comprehension 

scores obtained by sighted students. Bauman and Kropf 

(1979), Chase (1977), and Swallow (1981) have all warned 

against using published norms based on sighted children when 

testing blind children. They each concede, however, that 

such results do indicate how the student functions under 

specific conditions as compared to sighted peers. 

LaSasso and Jones (1983) state that educators of 

visually handicapped students have known for many years that 

the academic achievement of their pupils lags behind that of 

their sighted peers; this is especially true in the area of 

reading (Lowenfeld et al., 1969). Wurzbach (1988) notes that 

students with visual impairments are often old for their 

grade placements and are behind in the reading ability 



88 

expected for that grade placement. Although this was seen in 

individual cases in this study, it was not found to be true 

for these subjects as a group. 

Harris (1972), Smith (1972), and Stafford (1978) 

criticized the GORT for its failure to assess higher order 

comprehension skills, citing that the comprehension 

questions asked of subjects are concerned mainly with the 

recall of facts directly stated in the passages and 

consequently test memory more than comprehension. Smith 

(1972) further states that just having a larger number of 

words in a paragraph does not make comprehension more 

difficult; it merely gives the reader more to remember. 

Consequently, the increasingly longer passages will cause 

the reader to "fail" on more items only because there are 

more facts to remember over a longer period of time, not 

because of increasing difficulty of comprehension. 

Smith (1972) also questions the appropriateness of an 

oral reading test to measure comprehension, which he 

considers to be an act of silent reading. He claims that one 

does not normally read orally for his own comprehension, but 

rather for the benefit of listeners. Oral reading requires 

only the most superficial comprehension since the reader has 

his attention concentrating elsewhere (e.g., decoding, 

pronunciation). 



89 

There has been some concern regarding the validity and 

reliability of the Gilmore Oral Reading Test, especially the 

speed and comprehension scores (Harris, 1972). Test-retest 

reliability was determined by administering both forms (C 

and D) to samples of children in grades 3 and 6. The 

reliabilities for the comprehension and rate scores ranged 

from .53 to .70 and indicate that those scores fall below 

acceptable standards for the reliability of individual 

scores (Harris, 1972). According to Crowl (1986), 

reliability coefficients that fall below .80 probably 

indicate that the test falls short of being well-

constructed. 

Swallow (1981) cites certain modifications in materials 

and administration that may invalidate a test as well as 

affect its reliability. Included in this list is the 

transcribing of words into braille, so it may be argued that 

the GORT's validity and/or reliability can be questioned 

since a braille version was used for this study. 

Yet, the Gilmore Oral Reading Test has been used in 

studies of blind children and, for this reason, was chosen 

for this study. A brailled version of Form A of the GORT was 

used in the validation of the Roughness Discrimination Test 

(RDT) (Nolan & Morris, 1965a; 1965b). Predictive validity 

was determined by correlating subjects' RDT scores with 

reading criteria obtained later in the school year. 
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Concurrent validity was determined by correlating RDT scores 

with reading criteria obtained at the same sitting. Reading 

error and rate were calculated, but not comprehension. 

Wormsley (1981) used the Gilmore Oral Reading Test in 

her study of 6- to 13-year-old blind students. Subjects 

were instructed in a program to use a true bimanual pattern 

for braille reading, then tested on their reading 

comprehension. 

Based on the results of this study, the BLAT appears to 

be a very useful and appropriate aptitude test for use with 

blind students. Newland (1979) intentionally devised the 

BLAT to test via the modality through which the blind child 

does much of his/her school learning--touch. In the BLAT, he 

avoided the use of braille or braille-like stimuli that 

would capitalize too heavily on previous learning. Barraga 

(1976) describes the BLAT as using culturally neutral items, 

with memory and verbal ability not required. Items are 

larger than the traditional braille cell and are composed of 

embossed dots, except where additional textural contrast is 

needed. As Newland (1979) points out, BLAT does not use 

words like "triangle, square, circle" unless the child 

initiates them since this introduces a product component to 

the situation. The child can solve the problems without 

knowing the names of the stimulus elements. 
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However, by testing only through one sensory avenue, 

there is an assumption that the child can effectively use 

this avenue. Berla' (1974) found that blind children have a 

poor concept of orientation of a tactual figure in space. In 

his study, blind students found one distinctive feature of 

an object to help them in discriminating and orienting the 

object. He found that the more complex an object was, the 

longer it took for blind students to find a significant 

feature to identify the object. Additionally, younger blind 

children did not use organized search systems but older 

blind children did. Similar observations were made in this 

study. It may be speculated that such organized search 

systems are learned as one grows older. 

It is important to note that items 15 and 20 on the BLAT 

were observed to be poorly reproduced. Subjects were 

cautioned on items 15 and 20 to "feel carefully". It is 

noted that 20 (67%) subjects missed item 15, and 26 (87%) 

subjects missed item 20. Attention will now be focused on 

discussion of the intercorrelations among the independent 

variables in this study. 
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Discussion of Intercorrelations 

A number of intercorrelations were found among the 

independent variables. Those significant intercorrelations 

related to braille reading speed and braille reading 

comprehension will be discussed in this section, with 

comparisons made to findings reported in previous studies. 

Braille oral reading rate was found to correlate 

positively and significantly with age, grade, years of 

blindness, achievement test score ranking, years of 

attendance at public school, and braille reading 

comprehension. A significant negative correlation was 

observed between braille reading speed and age at blindness. 

It is not surprising that subjects' age and grade 

correlated with braille reading speed. Older subjects, often 

in correspondingly higher grades, tended to read faster as 

measured by the Gilmore Oral Reading Test. Also, increasing 

grade placement implies satisfactory academic performance, 

which may be represented or accompanied by faster braille 

reading speed. 

Subjects in this study who had lost their vision at an 

early age, and consequently had lived for more years without 

vision, tended to have faster reading rates. This can be 

expected from a logical analysis of the results. The other 

variables related to reading rate suggest that, of the 

subjects included in this study, the faster readers had 

higher achievement test score rankings and had more years of 
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public school attendance. These last two correlations may be 

due to a certain amount of self-selection, since the 

students attending a public school may be expected to keep 

pace with their sighted peers in a sighted environment, 

necessitating faster reading rates. Similarly, it may be 

found that students who excel on achievement tests are 

faster readers. 

The relationship between reading rate and comprehension 

does not support the findings of Strader (1975). In that 

study, 145 normally sighted second grade students were 

tested on passages 1, 2, and 3 of Forms C and D of the 

Gilmore Oral Reading Test. In students whose reading rates 

were below 55 wpm, there was a positive and significant 

correlation between rate and comprehension. However, above 

that rate, little or no relationship existed. In other 

words, for slow readers, slow reading was found with poor 

comprehension. It may be speculated that slow readers are 

concentrating on word recognition rather than the complete 

thought and comprehension of the passage. Faster reading, 

however, did not necessarily coincide with better 

comprehension for fast readers (Strader, 1975). 

Lowenfeld et al. (1969) found that the correlations 

between reading rate and comprehension, as measured by 

Sequential Tests of Educational Progress, Reading Series 

(Educational Testing Service, 1963) and SAT subtests, ranged 

from .35 to .54 for fourth and eighth grade blind students 
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in local schools, and from .02 to .39 for students in 

residential schools for the blind in 1965. They reported an 

average correlation coefficient of a positive but low .33, 

which was the same as had been reported for sighted 

children. They concluded that, in general, students with 

high reading comprehension belong to the group of fast 

readers and those with low reading comprehension to that of 

slow readers. This finding was replicated in the current 

study, but with a greater correlation coefficient (.62). 

In this study, braille oral reading comprehension was 

found to significantly correlate with age, grade, years of 

attendance at public school, intelligence, achievement test 

score ranking, and years without sight. The relationship 

between reading speed and comprehension was reported above. 

Not surprisingly, subject age and grade was found to 

correlate with braille reading comprehension. Older 

subjects, usually in higher grades, tended to read with 

greater comprehension as measured by the GORT. Increasing 

grade placement implies satisfactory academic performance, 

which may be represented by better braille reading 

comprehension much as it was by braille reading speed 

earlier. 

It may be postulated that the relationship found between 

braille reading comprehension and age is actually reflective 

of the improvement seen with age in tactual abilities. Nolan 

(1960) stated that a number of types of tactual 
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discrimination may be involved in learning braille and may 

include pattern or form discrimination, distance 

discrimination, size discrimination, roughness 

discrimination, and others. He also found that the tactual 

abilities required to read braille improve with age, as did 

Jones (1972) and McKinney (1964). Although other studies 

(Hammill & Crandell, 1969; James, 1965; Nolan & Morris, 

1960; Weiner, 1962) found no such relationships, it is 

possible that the abilities of sequencing, generalizing, 

decoding, and other cognitive skills that are being tested 

in braille reading may not have been adequately represented 

by the tactual demands in these previous studies. 

Of the subjects investigated in this study, those with 

higher verbal intelligence quotients were found to have 

better comprehension of the material they orally read. This 

coincides with the findings of Frommelt (1964) and Thompson 

(1961). Each found intelligence quotients to correlate 

significantly with the reading comprehension of sighted 

elementary students. Additionally, Chapman and Czerniewska 

(1978) reported correlations between reading performance and 

verbal IQ scores to be higher than reading performance and 

quantitative IQ scores. 

Proponents of visually impaired children feel that the 

difficulty in reading braille may explain the observed 

relationship between intelligence and comprehension. 

Children without sight must memorize various configurations 
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of dots within the braille cell (Griffin & Gerber, 1982). 

Barraga (1976) stated that, whereas symbol recognition 

through the visual sense requires a high level of visual 

coding and association, tactual discrimination and 

recognition of symbols in the form of braille is an even 

more abstract level of perceptual-cognitive association. The 

totally blind child must not only recognize the symbols 

tactually (in itself a high order task), but he must also 

interpret their meanings in relation to other surrounding 

braille characters and also in the context of the material 

he is reading (Kusajima, 1974). Wurzbach (1988) suggests 

that the same skills needed for reading and listening 

comprehension are the skills of cognition or thinking. 

Consequently, it is not surprising that there is a 

significant correlation between IQ and braille reading 

comprehension. 

As with the intelligence test score, the relationship 

observed between braille oral reading comprehension and 

achievement test score suggests that subjects who better 

comprehend material read tend to have higher achievement 

test score rankings. When one considers the importance of 

reading comprehension to academic achievement, this is an 

expected finding. 

The observed relationship between reading comprehension 

and years of blindness and years of attendance at public 

school is suspected to be due to the same factors as those 
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observed between reading rate and these same variables. For 

the subjects included in this study, those who retained 

comprehension of orally read material had been without sight 

for a longer period of time and had more years of public 

school attendance. Similar to the premise made for reading 

rate, these last two correlations may be due to a certain 

amount of self-selection. It may be postulated that 

students attending a public school must keep pace with their 

sighted peers in a sighted environment, necessitating better 

comprehension of material read. 

When examining the intercorrelations obtained, certain 

findings should be noted among some of the independent 

variables. It can be speculated that grade retention may be 

a factor in the relationship between grade level and age. In 

this study, blind subjects were often older than their 

sighted peers for their grade placement; school records 

indicated grade retention in many students. Lowenfeld (1971) 

found that, in the 1940's, blind students tended to be two 

years older in a grade than seeing children, while in the 

1960's, there was only a .8 to 1.2 years difference in age 

at the fourth grade level and only a very small difference 

at the eighth grade level. It was observed that many 

subjects in the current study had been retained at least one 

academic year. It may be that, since the passage of Public 
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Law 94-142 in 1975, students are being retained as needed, 

rather than progressed to the next grade unprepared for the 

academic challenges. 

For the subjects included for this study, reading 

comprehension was found to significantly correlate with 

intelligence score, whereas reading rate did not correlate 

with intelligence score. These findings are supported by 

Lowenfeld et al. (1969), who found that reading rate was not 

affected by a blind child's level of intelligence, but 

comprehension was related to intelligence, at least for 

fourth graders. At the eighth grade level, they found both 

reading rate and comprehension to be positively and 

significantly correlated to intelligence for blind children. 

Nolan and Kederis (1969), too, found that reading rate did 

not correlate with intelligence for blind elementary school 

children. Chapman and Czerniewska (1978), too, reported that 

IQ scores correlated more highly with reading comprehension 

than reading rate in children with sight. 

An important discrepancy is noted while examining the 

correlation coefficients obtained in this study. Griffin and 

Gerber (1982) reported that mental ability affects the speed 

with which braille characters and letters are recognized. 

Relatively long reaction times seen in braille reading are 

believed to be due to slow tactual processing rather than 

slow information processing (Pring, 1985). This study found 

a relationship between BLAT score and reading rate, but no 
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such relationship was found between intelligence score and 

reading rate. It appears that a product-dominant test, such 

as an intelligence test, does not correlate with oral 

reading speed, whereas a process-dominant test (i.e., BLAT) 

does. This finding may be useful for teachers of visually 

impaired students: performance on a process-dominant test, 

such as the Blind Learning Aptitude Test, is related to 

braille oral reading speed, whereas performance on a 

product-dominant test is not correlated to braille oral 

reading rate. 

Limitations of the Study 

As in all research, there are limitations to be 

acknowledged. While significant relationships were found 

among several variables in this study, readers also should 

consider the practical value, if any, of the findings. 

Availability of a subject pool was limited due to the 

handicapping condition, the small percentage of visually 

handicapped children who are braille readers, as well as the 

grade restrictions of the GORT. This study's sample size was 

small, though comparable to many studies involving visually 

impaired children. Children were chosen primarily from the 

residential programs for the blind in Arkansas, Louisiana, 

New Mexico, and Texas, as well as those from public school 

programs in the Houston, Texas area; these children may not 

be representative of children in other parts of the country. 
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No effort was made to have an equal number of subjects from 

residential and public school placement; this may have an 

effect on the correlations obtained. Subjects were 

identified by school administrators and consultants, who may 

have referred only those "brighter" blind students to be 

studied. 

Also, this study only used Form D of the Gilmore Oral 

Reading Test; use of Form C might have yielded different 

results. Error scoring was performed as suggested by the 

American Printing House for the Blind. In oral reading of 

braille, subjects tended to repeat parts, which counted 

against them in accuracy, and indirectly affected them in 

rate and comprehension. Subjects may have experienced 

anxiety in being tested by a stranger, and this could have 

affected their performance. Also, subjects were aware their 

reading was timed, so they may have focused on speed rather 

than comprehension. 

The GORT reading passages appeared outdated and 

chauvinistic (i.e., two parent family, mom stays home, 

shops, and works in flower garden). This may have affected 

subjects' comprehension of the material. The validity of the 

GORT comprehension score has been criticized; it may not 

adequately assess higher level comprehension. Because the 

GORT taps a student's ability to recall information orally 

read, it may be considered to be "product oriented," while a 

test requiring a higher level of comprehension could be 
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considered to be more "process oriented." Consequently, 

results from the GORT may not be as valuable as silent 

reading comprehension test results. 

Because subjects were not randomly chosen for inclusion 

in this study, readers should be careful in their 

generalization of these results to larger populations 

(Crowl, 1986). To the extent that the sample of 30 subjects 

in this study can be assumed to be representative of blind 

children in general, guarded generalizations of these 

results can be made to other populations of blind children 

in grades 2 to 9. Because children vary in their maturation 

and development of tactual skills, these results should not 

be generalized to children not in these grades. All subjects 

included in this study were of normal intelligence as 

determined by recent intelligence test scores and had no 

additional handicaps interfering with braille reading 

ability, so these results should not be used to judge the 

performance of children who do not meet these criteria. No 

cause and effect relationships are suggested. 

Educational Implications 

Several findings from this study are important to those 

who provide educational instruction to children without 

vision. Educators in various settings working with visually 

impaired students should note that school placement and BLAT 

performance exhibited no significant relationship. The 
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validity of the BLAT as an indicator of academic achievement 

was supported. While Newland had reported a significant 

relationship between BLAT and WISC score, this study found 

the relationship between BLAT and WISC-R was significant 

also. 

As Newland maintained, a process-dominant test, such as 

the BLAT, can be predictive of blind children's academic 

achievement, at least for reading speed and comprehension as 

measured by the Gilmore Oral Reading Test. BLAT was found to 

have a stronger relationship to braille reading rate than 

did IQ score. 

It was noticed by this author that some students who 

were 10 years old or older had unexpected difficulty with 

the braille reading. This may be explained by the teaching 

practice of providing double spaced braille to those 

students who are not good braille readers, whether due to 

relatively recent loss of vision or poor tactual 

discrimination skills. The adaptation provided by the 

American Printing House for the Blind was single spaced, as 

are most braille texts. 

Implications for Future Study 

Future studies may investigate if similar significant 

correlations are found between these same variables when 

there are more subjects tested. Other authors may wish to 

determine if similar results can be obtained using silent 
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reading tests to measure reading comprehension and reading 

rate. Such obtained reading comprehension correlations could 

be compared to those reported by Newland (1971a; 1979) with 

the SAT reading subtests, which are assessed via silent 

reading. Si:ice the BLAT seems to be so widely used in 

assessing blind children, other tests of educational 

achievement, such as arithmetic, also could be correlated 

with BLAT. 

Future studies may determine if similar relationships 

are found in blind children attending only public or 

residential schools, or those of other age ranges. 

Additionally, it may prove interesting to determine if 

relationships exist between BLAT scores and tactual map 

reading skills. Continued research could focus on the 

question of whether intervention programs designed to 

improve tactual discrimination are able to increase BLAT 

scores. 

Summary 

The results of this study support the hypotheses that 

performance on the Blind Learning Aptitude Test (BLAT) 

(Newland, 1971a) is correlated to braille reading speed and 

comprehension of children without sight. Of these two 

variables, comprehension had a stronger relationship to BLAT 

ability. Also, correlations were found between BLAT 

performance and age, grade, years of blindness, 

intelligence, and achievement test score ranking. Future 
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research may investigate the relationship between BLAT 

performance and other areas of educational achievement 

(e.g., math), as well as the relationship between BLAT 

performance and tactual map reading ability. 

This study adds to the body of knowledge concerning the 

use of the Blind Learning Aptitude Test with children who 

are blind. Although this test is used with visually 

handicapped children, it previously had not been 

investigated regarding its ability to predict oral reading 

skill. The questions answered and questions raised in this 

study will hopefully serve to facilitate additional study. 
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APPENDIX A: CONSENT FORM 

Dear Parent, 

I am currently a doctoral student in the program for Teacher 

Preparation of the Visually Handicapped in the College of 

Education at Texas Tech University in Lubbock, Texas. For 

my dissertation, I am examining two tests used with visually 

handicapped children: the Blind Learning Aptitude Test and 

the Gilmore Oral Reading Test. Although both tests are 

frequently used with blind children in educational settings, 

there is a need to determine the relationship between the 

tests--specifically, does scoring high, or low, on one test 

indicate that a child will score high, or low on the other 

test? Such information can be useful to teachers of the 

visually handicapped in preparing students' educational 

programs. 

With your permission, I would like to include your child in 

my study. I will administer each of the above tests to your 

child; total testing time is estimated to be one hour or 

less (breaks will be provided for each child or the testing 

may be performed over the course of a day or two to avoid 

fatigue). The Blind Learning Aptitude Test is a test that 

will require your child to discriminate by using his 
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fingertips among figures that are embossed on paper, much 

like braille. The Gilmore Oral Reading Test is a reading 

achievement test frequently used in schools and will be 

provided for your child in braille. To enable another 

person to score the reading test at a later time, this test 

will be audio tape recorded. Each child should be in Grades 

1 through 8 and able to read braille. Additionally, certain 

information regarding your child, such as his verbal IQ 

score, birthdate, and the age at which he lost his sight, 

will be determined from school records. To maintain 

confidentiality, all information will be coded. 

At the conclusion of the study and upon request, I will be 

pleased to share my findings with parents, teachers, and 

staff. All activities related to this study will be 

supervised by School staff with prior approval of the 

Superintendent. 

To indicate your consent, please sign and return the 

attached form as soon as possible. Your cooperation is 

deeply appreciated. 

Thank you, 

Christine P. Baker, M. S. 
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I hereby give consent to have my child included in the study 

conducted by Christine P. Baker. 

Child's Name 

Parent's signature 

Date of Consent 



APPENDIX B: DATA SHEET 

I. INITIALS II. SEX III. BIRTHDATE IV. AGE_ 

V. GRADE LEVEL VI. VERBAL IQ VII. RACE _ 

VIII. SCHOOL PLACEMENT: RESIDENTIAL PUBLIC SCHOOL 

INTEGRATED (SPECIFY): 

IX. # YRS. ATTENDING RES. SCHOOL PUBLIC SCHOOL 

X. AGE AT BLINDNESS XI. # YRS. OF BLINDNESS/VI 

XII. HRS./WEEK OF BRAILLE USE XIII. READ BRAILLE USING 

R HAND L HAND BIMANUAL, TOGETHER TRUE BIM. 

XIV. HANDEDNESS: RIGHT LEFT BOTH 

XV. FINGER USAGE WHILE READING: R 1 2 3 4 L 1 2 3 4 

XVI. ACHIEVEMENT SCORE: BELOW GRADE LEVEL 

AT GRADE LEVEL (+12 MOS.) 

ABOVE GRADE LEVEL 

BLAT RAW SCORE: DATE: 

BLAT LEARNING QUOTIENT: 

BRAILLE READING SPEED (WPM): DATE 

BRAILLE READING COMPREHENSION DATE: 

RAW SCORE: GRADE EQUIVALENT: 
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