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Purpose

David W. Phe/p

The primary purpose of this research study was to determine whether

significant differences occurred in the amount of knowledge achieved as

a result of using Braille or compressed speech as learning modes.

Biographic/demographic characteristics such as present age, highest

educational level achieved, age at loss of vision, age at initial use of

Braille and of talking books were analyzed to investigate which charac-

teristics were able to predict success for Braille or compressed speech.

Procedure

Thirty legally blind adults residing in the Willamette Valley,

Oregon, comprised the study population. All were Braille, grade two,

readers. The adults in this group were randomly assigned either

Brailled material or compressed speech material on diabetes as the

experimental study treatment.

Instruments chosen to assess knowledge achievement of the health

education material on diabetes were developed and field tested, during

the research pilot study. Both the group using Braille, grade two, and

the group using compressed speech material were pre- and post-tested

using the field tested multiple-choice instrument. A personal data



questionnaire was given to collect biographic/demographic data, which

were then statistically analyzed for a predictive model of successful

correlates when using Braille or compressed speech.

The one way analysis of covariance test was employed for the

statistical inquiry of the data for hypothesis I, using the F statistic.

A t-test was utilized to investigate the means of each group; pre-test

scores were used as the covariate. Statistical inquiry into the second

hypothesis used a multiple discriminant analysis procedure which deter-

mined whether the biographic/demographic characteristics could be

distinguished from each other in their assessment of each variable

category. Variables were analyzed and ranked according to mean scores

to illustrate the degree of relative importance placed on each variable

or biographic/demographic characteristic.

This hypothesis was also resolved with the use of a stepwise

multiple-regression analysis, which also yields a correlation coeffi-

cient. Scores for each variable were used to measure variable relation-

ships.

Findings

The findings of this study indicated the following:

1. No significant differences were noted in achievement scores when

using Braille or compressed speech as learning modes; and

2. Analysis of the biographic/demographic variables were not predic-

tive of a success characteristic for using Braille or compressed

speech.

Based on these findings, it was concluded that legally blind adults who

read Braille, grade two, may use either Braille or compressed speech

with success. The use of either Braille or compressed speech becomes

the choice of the user and depends upon the material studied.

It is notable that the participants in this study were highly

educated. Eighty percent had at least some college background; twenty-

seven percent hadamaster's or a doctoral degree. The study partici-

pants' level of income attainment and job securement did not match

their respective educational levels achieved. The majority of the



population were between the ages of 20 and 35 years; 40 percent were

adventitiously blind and 60 percent were congenitally blind.

One implication, based on this study's findings, suggests research-

ing whether Braille should be considered a second written language struc-

ture. Braille is a learned tactual skill, but the imagery of Braille

contractions and alphabet letter analogs make it suspect as does the

fact that only five to ten percent of all visually impaired invidi-

duals read Braille. Further, it should be researched why the other

90 to 95 percent do not read Braille in any form.

Statistical significance is different from practical importance

and the respondents' open -ended answers to questions asked on the per-

sonal data questionnaire revealed concern that:

1. Braille is being phased out of private and public school programs

with "mainstreaming situations";

2. Not all technology is suitable for all visually impaired persons;

3. An individual still needs to know and use Braille for such advanced

technology as the "paperless Braille" machines;

4. The need remains for retaining Braille in self-communication;

5. Spelling, punctuation and composition are learned with Braille

usage while syntax and grammar may be acquired through aural means

(compressed speech, talking book cassettes, and discs);

6. Compressed speech becomes valuable in reducing time spent in

listening to taped material, lectures, etc., and is especially

helpful to speed up a slow speaker;

7. The speed of reading Braille needs further research; and

8. The use of either Braille or compressed speech is individualized;

however, both could be used as complementary learning techniques.

Recommendations for further study include using sensory-integra-

tion research to measure tactile and aural learning pathways as well as

to predict success for the blind learner with either tactile or aural

integration preference. This research should also include investiga-

tion into such questions as:



1. How does blindness effect motor outputs and perceptual skills,

thus how does a visual impairment affect learning?

2. Of the primary sensory inputs, do the congenitally or adventitiously

blind have a greater or lesser functional ability with one speci-

fic sensory modality?

Studies considering personality characteristics of successful

Braille or compressed speech users should be investigated. It is also

recommended that this research include independence and dependence

traits with respect to success with tactual or aural preference.

It also appears appropriate to investigate the inconsistency of

educational levels and paucity of job equivalency or opportunities.

Research regarding the use of Braille and compressed speech in job

related tasks might be informative data to gather.
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A COMPARISON OF BRAILLE AND COMPRESSED SPEECH
AS LEARNING MODES FOR LEGALLY BLIND ADULTS

I. INTRODUCTION

"The limits of my language mean the limits
of my world." Ludwig Wittenstein

There is an imminent crisis in the delivery of educational programs

to the visually impaired or blind student in today's world of legislated

mandates. For decades very little was done for the legally blind in way

of educational programs and direct services. Consider, for example,

that in 1931 the Pratt-Smoot Law was mandated to provide books in Braille

(a system of dots embossed on paper which represents a language system),

to the adult blind from the Library of Congress. Regional libraries

were required to provide that service. Talking books (recorded readings

of books) service began in 1934 and not until two decades later, in 1952,

were services provided for children. Limited cassette reading material

started in 1969 and the conversion of rigid record discs to cassettes

and flexible discs began only three years ago in 1976. The tremendous

gaps in programs for the blind is not without problem areas.

The National Society for the Prevention of Blindness in 1977

revealed:

...490,200 persons in the United States, including Puerto
Rico and the Virgin Islands, are legally blind. The total
estimated number of people with some degree of visual
impairment in one or both eyes is 14,911,000. Preschool
age children account for 582,000 cases, while 12,641,000
school age children suffer some degree of impairment.
(138: 27)

Because of medical advances, child/young adult blindness has

declined while there are more individuals who require non-print

materials as a result of an increased life span. The young have been

reported to learn Braille, and for the majority of them recorded modes

for reading would never replace Braille as a comfortable reading mode

and method for self-communication.
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Braille, according to some authorities may or may not be enjoying a

renaissance today. Some have suggested that Braille is becoming extinct

because teachers are reluctant or unprepared to cope with the Braille

reader as a student (147). Others suggest that Braille is undergoing

change and this subtle difference is the type of Braille needed. "Our

Braille readers will usually accept recorded material for recreational

reading but usually insist on Braille transcriptions for their academic/

professional reading needs" (22). The older adult blind are rarely able

to learn to substitute Braille as a comfortable reading mode (41).

Hence, a controversy occurs among blind groups: is Braille a viable

means for reading or is recorded material more efficient than Braille?

Ninety-five percent of the blind do not read Braille. The question is,

why not?

Origins of the Problem

Federal Education For All Handicapped Children Act (P.L. 94-142),

the result of nearly four years of intensive, legislative development

in the United States House of Representatives and the Senate, culminated

with President Gerald Ford's signature on November 29, 1975. Each

state has interpreted this law differently. Oregon chose "to main-

stream" handicapped children into regular classrooms rather than into

special education classes or facilities. Handicapped children defined

for purposes of P.L. 94-142 include:

...all persons under 21 years of age who require special
education in order to obtain the education of which they
are capable, because of mental, physical, emotional or

learning problems. These groups include, but are not
limited to those categories that have traditionally been
designated: mentally retarded, hard of hearing, deaf,
speech impaired, visually handicapped, seriously emotionally
disturbed, orthopedically impaired, or other health impaired
children and children with specific learning disabilities
who by reason thereof require special education and related
services. (155)

Oregon teacher certification for the basic norm in elementary or

secondary education does not require training for dealing with the

visually impaired student. Not all school districts are equipped to
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provide the specialized educational materials needed to fulfill the

requirements of the law. Many classroom teachers have had little or no

experience in dealing with the visually impaired student. As of May,

1979, Oregon had 409 blind or visually impaired students in grades

kindergarten through 12 (148). The majority of these students were

mainstreamed into standard, sighted classrooms, rather than into Oregon

School for the Blind, Salem which has been used primarily for education

of the visually impaired, multiply handicapped student. Utilizing

local school facilities for education of the visually impaired students

presents problems in providing students with the exact teaching

materials being used by their sighted peers.

There is a paucity of evidence to recommend which of the blind or

visual learners would benefit from instructional materials presented in

either Braille format or compressed speech format. Modern science and

technology have provided teachers with tools to enhance learning be-

haviours. The visually impaired person is vulnerable to education

aimed towards the visual learner. It seems imperative to look at the

problem from the blind or visually impaired individual's viewpoint.

Therefore, further research is needed as the goals of P.L. 94-142 are

those of autonomy and integration, not custodial care and isolation.

Need for This Study

To date, Braille is the most exact medium for reading and writing

for the blind because it is analogous to print (177). Compressed

speech or accelerated speech is the most efficient way to assimilate

recorded material (74-82). These noteworthy findings exemplify the

need to research systematically conceptually sound and empirically

practical ways of both judging the impact of Braille and compressed

speech upon their users and measuring learning outcomes in terms of

achievement scores.

Proponents for "retaining Braille" in school curriculums, as well

as increasing Braille production, observe that Braille is the only way

the blind learn spelling, punctuation and composition of written
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materials (147). Researchers have shown that reading Braille requires

processes that are similar to those used when the sighted child learns

to read print. The perceptual unit used by visually impaired children,

however, is that of the six-dot single Braille cell itself rather than

words or sentences (124-126). This finding is significant in that most

teachers have traditionally taught Braille using a whole-word or sen-

tence method (126).

Learning to read Braille is much more difficult than learning to

read print. Braille code contractions are not logical and do not cor-

respond to phonetic rules. These problems inhibit teaching of reading

by phonic methods. Braille, while ambiguous, also taxes the reader's

memory to a great extent. The perceptual unit of Braille is the single

cell or one-to-six dots configuration; therefore, the Braille reader is

forced to be sequential in the perception of the material. The Braille

reader cannot perceive a number of words at once, as can the sighted

person. Reversal problems of reading and writing letters or words

backwards and spelling problems (because of the use of contractions)

occur with the use of Braille. Also, speed of reading Braille is much

slower than reading print. It is noted, in reviewing the literature on

Braille reading rates, that the speed of Braille reading varies greatly

according to the kind of material being read. The efficiency of

Braille reading is much slower than that of the sighted print reader

(143-144). Experienced Braille readers read at 60 words per minute

(wpm) although most are slower readers (72).

Braille books are much larger than print copies and take up enor-

mous amounts of storage space. Textbooks and current literature are

difficult if not impossible to obtain although the Library of Congress,

Division for the Blind and Physically Handicapped through its four

regional libraries, serves Braille readers. Local volunteer Braillists

as well as private press Braille producers such as the American Print-

ing House for the Blind and the National Braille Association, Inc.,

also attempt to serve the needs of the Braille user.

It has become commonplace for the visually impaired individual to

have access to talking book records, discs, tapes and a variety of
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recording devices. Thus, usage of audio-recorded materials is gaining

in popularity as a method of teacher choice for the blind or visually

impaired student.

The major advantage in using recordings rather than Braille or

large-print books is time efficiency, both in production and in use.

Recordings are basically used four ways:

1. Recordings read and played back at a normal speed. Readers

generally speak and read at 175 wpm. This is still faster than

reading Braille at 60 wpm.

2. Recordings made with the speaker or reader talking at a faster

rate. Considerable voice distortion occurs when the voice is

strained.

3. Recordings may be placed back at a faster speed. The effect is

similar to a distracting "Donald Duck" voice (i.e., playing a

33 1/3 revolutions per minute (rpm) record at 45 rpm).

4. Compressed or accelerated speech recordings are the most efficient

in terms of quality and time efficiency. The basic idea behind

this method is to discard very small segments of the speech.

Discarding of the small segments of speech may be done in a ran-

dom manner or a computer can be used to ensure that only certain

speech sounds (i.e., vowels rather than consonants, or pauses)

are eliminated.

Morris (142) cites that accelerated speech was found to be between

155 to 360 percent more efficient than Braille or large type print

reading. Tuttle's (176) comparison of three methods of reading using

normal speech speed, Braille and compressed speech suggested that

listening to a recording at normal speech speed was twice as fast as

Braille, and compressed speech three times as fast as Braille. Tuttle

concluded that the optimum rate for compressed speech was about 275

wpm for average or above-average students and about 250 wpm for below-

average students.

There are disadvantages for teachers relying on recorded teaching

techniques. For example, the child enjoys manipulating the cassette
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machines and has a momentary lapse in attention. This lapse could

cause the child to miss lecture material because listening to record-

ings requires a great deal of concentration. Normal everyday communi-

cation such as newspapers, letters, and personal note writing are not

available on tapes.

Gibbons (165: 176), a teacher of the blind in Oregon, suggests

that "the public school classroom activities are indeed visually

oriented, that sighted children may learn to read, to compute and to

develop concepts" about the world surrounding him or her. Visual per-

ception, important in building concepts, centers around position in

space, constancy of shape, eye-motor coordination and figure-ground

discrimination available only in Braille and other tactual means.

Consultations with leaders of various groups of visually impaired

individuals in Oregon revealed several of their concerns when con-

fronted with mainstreaming the blind student (31, 55, 167, 187). In

order to meet the blind student's educational needs, some problem

areas need to be resolved:

1. Auditory versus tactual reading preference by the student;

2. Auditory versus tactual reading preference as a teaching mode by

the teacher;

3. Learning grammar, spelling and syntax when a student relies only

on aural input;

4. The use of Braille as an alternative to print requires the visual-

ly impaired student to read Braille faster than the 40-60 wpm of

experienced readers since the sighted reading rate is typically

300-400 wpm.

5. Learning of spatial conceptualization is gained by tactual and

kinesthetic experiences which require direct contact with, or

movement around objects and is difficult if not impossible to

learn through aural means only.

Kird and Rader (114, 155) report that in Oregon, there are 2,401

registered visually impaired or blind patrons of the Oregon State

Library, Services for the Blind and Physically Handicapped. Rader

further reported that there were 109 readers registered to use Braille



material. Kirk said that only 35 to 45 were active Braille readers.

This figure represents only about four and one-half percent of the

state's total blind population.

Recognizing the declining rate of the incidence of early child-

hood blindness and the medical technological advances restoring vision

as well as the paucity of Braille readers versus the readers or records

and cassettes, the questions still remain. Should teachers in the

school systems with visually impaired youngsters in their classrooms

assist them in learning Braille or should more emphasis be placed on

the use of the aural modality? Should more research be done to improve

the reading skill of Braille readers? Is there a place for the use of

both the tactual sense and the aural sense in education and how are

they integrated when learning does take place?

This study was conducted in order to add to the body of knowledge

that has begun to emerge regarding teaching techniques for the visually

impaired. Research was instigated to determine differences in learning

achievement and retention of health education material when using

Braille or compressed speech as learning vehicles. In a broader sense,

this research could serve to assist teachers to evaluate and perhaps

redirect their own teaching skills toward more individualized,

educationally oriented outcomes for their blind and visually impaired

students.

Statement of the Problem

The purpose of this study is two-fold:

1. To provide substantive data for recommendations regarding reten-

tion of learning health education material by Braille or com-

pressed speech.

2. To identify the role that biographic/demographic characteristics

may have in determining achievement with the use of Braille or

compressed speech. The biographic/demographic characteristics

identified for use in this study included:
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a. present age

b. highest educational level achieved

c. age at loss of vision

d. age at initial learning of Braille

e. age at initial use of audio reading materials.

In order to differentiate the biographic/demographic characteris-

tics role that might influence learning achievement and retention, the

following issues must be considered:

1. Can determinations be made from achievement scores that would sug-

gest which teaching mode is more successful in teaching the adult

blind?

2. Which biographic/demographic characteristic is most predictive of

success for the adult blind learner who uses either Braille or

compressed speech?

3. Does the congenitally blind individual learn better with tactual

skills or with audio reading skills?

4. Does the adventitiously blind individual learn better with audio

reading skills or with tactual skills?

5. Are Braille and/or compressed speech fragmented learning modes or

are they complementary to each other in learning health education

material?

Analysis of the Problem

This study was undertaken with the cooperation of the Oregon Coun-

cil of the Blind, the National Federation of the Blind of Oregon and

the Oregon Alliance of Blind Students. Identical material on diabetes

was prepared in both Braille, grade two, and compressed speech for the

thirty legally blind adult study participants. Brailled multiple-

choice questionnaires were prepared as pre- and post-test instruments.

A personal data questionnaire was utilized as a means of soliciting

biographic/demographic information. All study participants read

Braille, grade two. Chapter III, Method of Investigation, describes

this procedure in detail.
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Limitations of This Study

For this study, the following limitations were recognized:

1. This study is limited to the validity and reliability of the

measuring instrument developed by this research.

2. Thirty legally blind adults residing in the Willamette Valley of

Oregon comprised the research population.

3. The pre-test, post-test, and personal data questionnaire were

administered in a one-to-one setting in the interviewee's home or

a place designated by the interviewee.

4. Persons participating in this research had the ability to read

contractual Braille, grade two.

5. Persons participating in this research had no hearing problems as

judged by their responses in a normal conversation on the tele-

phone. No audiometric tests were administered.

Basic Assumptions of This Study

The following assumptions underline the scope of this study:

1. Processing material to be learned by an aural or a tactual mode

is a valid contrast for the visually impaired or blind adult.

2. The pre- and post-test instruments developed for this research

and judged valid by a panel of health education experts for com-

prehension, appropriateness and soundness of the content area

sampled, are adequate for this study.

4. The research participants will put forth a sincere effort to com-

plete the assigned tasks of:

a. completing a multiple-choice Brailled pre-test,

b. studying the material on diabetes in the given mode of Braille

or compressed speech,

c. completing the multiple-choice Brailled post-test, and

d. answering the questions and opinions on the personal data

questionnaire on a taped interview.
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5. An opinionnaire or personal data inquiry questionnaire is an effec-

tive device for eliciting opinions and answers to questions asked.

It is recognized that although opinions may be skewed or biased,

responses have pertinence to the study.

6. Further, the visually impaired adult who is a Braille, grade two,

reader is in an optimal position to assess the present and future

status of tactual and aural learning acquisition. Their judgments

are representative of the concerned population.

7. There are unassessed variables which could affect the study find-

ings and participant responses. Among these are past personal

experiences, the ability to express one's self in a testing

situation, the ability to express one's self in a taped inter-

view, motivation to learn the subject of diabetes, bias toward

Braille or compressed speech as learning vehicles, personal belief

systems, the characteristics of people who live in the Willamette

Valley, and the motivation to cooperate in a study such as this.

These variables may be controlled through randomization in the

study design.

Definition of Terms

In order to facilitate a better understanding of the terminology

contained within this study, the following have been defined:

1. Blind, blindness: The American Foundation for the Blind prefers

that the term blindness be reserved for a complete loss of sight,

with all other degrees of visual loss be considered partially

sighted. Adventitiously blind, refers to blindness occurring at

an older age than infancy and is not inherent but accidental in

nature. Congenitally blind, means present at birth, usually a

defect of either familial or exogeneous origin which exists at

the time of birth. Visual impairment or visually handicapped, in

this study will apply to any of the above mentioned terminology.

2. Braille: A system of embossed printing formed by the use of dif-

ferent combinations of six dots arranged in a quadrangular group,
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Each dot is known by its number, as shown in connection with the

cell as here printed. There are different forms of Braille which

vary primarily in terms of the number of contractions used.

Braille, grade one, for example, contains no contractions; Braille,

grade two, on the other hand, makes considerable use of contrac-

tions and the shortened forms of words. This is the Braille com-

monly used and the Braille form used in this study. It contains

189 contractions and short-form words and 31 contractions and com-

position marks. Braille, grade three, has highly contracted word

forms and is generally considered "Braille short-hand". Reading

proceeds from the same left-to-right sequential format as does

print. The visually impaired individuals reads by feeling with

the tips of his or her three middle fingers, utilizing the index

finger as the primary reading finger (see Appendices S and T).

3. Brailler, Braillewriter: A Braillewriter is a mechanical device

(Perkins Brailler is most commonly used; others are the Lavender

and Stainsby), which has six keys, one for each of the six dots

of the cell. The keys when depressed simultaneously, leave an

embossed print on the paper. (see Appendices S and T).

4. Compressed Speech: Speech which has been compressed in time,

time-compressed speech or accelerated speech. Voice pitch may or

may not be altered. Compressed speech used in this study did not

alter voice pitch and was compressed by the sampling method.

5. Comprehensibility: Quality of recorded speech which enables the

listener to understand its meaning.

6. Demographic: Variables such as present age, highest educational

level achieved, age at loss of vision, age at initial learning of

Braille and age at initial use of audio reading materials are con-

sidered biographic/demographic data for this study.

7. Face validity: The apparent validity of a test method, as rated

by a panel of expert judges or interested persons.
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8. Intelligibility: Quality in a speech sound which makes it pos-

sible to be correctly identified. Intelligibility enhances

comprehensibility.

9. Impaired vision, partially sighted: Persons with 20/200 vision

which cannot be corrected are considered impaired visually. The

20/200 infers that a person with impairment of vision sees at 20

feet that which a person with normal vision may see at 200 feet.

A partially sighted individual is one whose vision is between 20/

70 and 20/200 in the better eye with corrections or whose field

of vision is significantly restricted. Partially sighted persons

may use large print (18-20 point) or may read regular print with

magnifiers.

10. Legal blindness: The most commonly accepted definition of legal

blindness is "central visual acuity no greater than 20/200 in the

better eye with correction." A majority of people with vision

below 20/200 have some usable vision, if only the ability to

distinguish between light and dark.

11. Mainstreaming: Placing children with various physical, social and

emotional learning disabilities within the regular classroom and

within the regular educational system of local schools.

12. Public Law 94-142: Education for All Handicapped Children Act of

1975. Assures that all handicapped children have available to

them a free, appropriate public education which emphasizes special

education and related services designed to meet their unique needs

and to assure that the rights of handicapped children and their

parents or guardians are protected. This act also provides for

individualized education programs for each handicapped student.

This law is interpreted under Oregon statutory authority: ORS

343.055.

13. Sampling method: The basic technique of creating compressed

speech by sampling the speech signal, discarding some samples and

rejoining the remaining samples together. To create compressed

speech without pitch distortion, short segments of the original

speech have to be removed at frequent intervals. The segments
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discarded have to be within a certain range of durations to main-

tain a proper listening impression. The duration of these seg-

ments is referred to as discard material. Pitch or fundamental

frequency is the rate of vibration of the vocal cord in making

voice sounds. Women generally have higher pitch than men. The

Lexicon, Varispeech II, machine used in this research employed the

sampling method of speech compression. A schematic diagram is

noted in Appendix E-3.

14. Slate and stylus: A Braille slate is a frame generally made of

metal or plastic which is used as a guide for punching Braille

dots with a stylus. The stylus must be pressed through the open-

ings of the slate,whichholds the paper between its two halves.

The slate and stylus, besides being more difficult to use than the

Perkins Brailler, is also slower because the stylus makes an inden-

tation in the paper, so the Braille cells have to be written in

reverse order. A stylus may be shaped like a pencil with either a

wooden or metal handle and steel point.

15. Talking books: Talking book machines are phonographs specially

adapted for the Library of Congress, Division for the Blind and

Physically Handicapped. They play recorded books and magazines

and play at 16 2/3 or 8 1/3 rpm. No commercially available phono-

graphs has the latter speeds.

16. Thermoform: By application of heat and the creation of a vacuum,

a plastic sheet is made to conform to a Brailled or embossed page.

Although only one such copy can be made at a time, the master is

not damaged and the process can be repeated for as many copies as

are required.

17. Word rate, wpm: The rate at which words are produced in connected

speech. Usually it is expressed as the number of words per minute

(wpm). Word rate varies widely from individual to individual.

The normal speaking word rate for English is 175 wpm; sight read-

ing rate is typically 300-400 wpm. Experienced blind individuals

may read Braille at 60 wpm, although the typical rate is sub-

stantially lower.
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II. REVIEW OF RELATED LITERATURE

The extensive and intensive review of the literature relevant to

this study includes:

1. Communication and communication models;

2. Sensory-integration theories;

3. Braille and alternatives to Braille;

4. Conceptual foundations and theories which serve to describe the

dominant approaches to time-compressed speech; and

5. Studies relating to tactual and aural reading components for the

visually impaired.

Communication and Communication Models

There is, at the present time, no widely accepted definition of

communication. Webster's New World Dictionary defines communication

as "1) Imparting; transmitting, 2) Giving information, etc., 3) Giving

or exchanging information, messages, and 4) To have a meaningful

relationship" (180: 126). Communication is derived from the same root

word as communion, community, and commune, all of which refer to groups

of people having something in common, sharing.

Communication is loosely defined as the encoding of a message from

one person and the decoding of the message by another person. Encoding

converts information into a message; decoding converts a code into

ordinary language or thought. Anything less is not communication,

merely the process of either encoding or decoding (37, 40).

Communication problems generally occur in how the receiver per-

ceives the meaning of the message, which defines reality for him or

her (169). Words are symbols relating information upon which indivi-

duals form meanings; words in and of themselves, do not mean anything.

The expression, "words don't have meaning, people do" is truly relevant

to understanding (37: 5).

Some researchers have argued that "communication is a term used to

refer to any dynamic, information-sharing process" (37: 5);
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"communication can be regarded in the broadest sense as a structural

system of significant symbols (from all the sensorily based modalities)

which permit ordered human interaction" (16: 95); "communication is not

the response itself, but is essentially the relationship set up by the

transmission of stimuli and the evocation of responses" (35: 7); or

even, "communication is difficult, enigmatic, problematic and paradoxi-

cal" (26: 9).

There appears to be no absolutely "right" definition of communi-

cation. There are simply different conceptions which have different

implications for study and analysis. However, the common theme

inherent in most definitions is the ability to encode and decode, pro-

cessing symbolic information and assigning meaning to messages.

Further espostulations on communication theory include "a human

being is not a black box with one orifice for emitting a chunk of

stuff called communication and another for receiving it; and at the

same time, communication is not simply the sum of bits of information

which pass between two people" (108: 38); "communication is a process

because when it stops it no longer exists" (48: 51); "a communication

event is a unique combination of people, messages, and situations such

that if any one of those elements changes, it creates a different

communication event" (48: 52); and, finally "four characteristics...

change (dynamic), interrelatedness of elements (systemic), adjustment

of change (adaptive), and ongoing (continuous)... are important con-

concepts to keep in mind as we study human communication" (26: 13).

Communication Models

Several different communication models have evolved in an attempt

to clarify the meaning and intent of the transactive, multidimensional,

multipurposeful process named "communication" (169). These models have

common elements of structure and rules of construct; however, there

appears to be a veritable dearth of models relating specifically to

tactile communication pathways. The following review of communication

models is summarized as an historical overview.
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Shannon-Weaver (166) developed one of the first models at the

Bell Telephone Laboratory in 1948. Basically designed with properties

of higher mathematics and machines, it tended toward mechanistic biases.

Much criticism was leveled on the Shannon-Weaver model:

...in interpersonal situations communication is rarely a
one-way flow. Instead, there is constant interaction,
verbal and nonverbal, flowing both ways. In other words,
speakers get constant feedback from their listeners. Some
later formulations of the basic information model provide
a feedback loop to account for this. But even with this
addition, the communication process seems more linear and
one-way-at-a-time than is actually the case... it ignores
the influences of the contexts or environments in which
communication events occur. Such contexts, or system
environments, are of great importance because they clarify
meanings and put messages in perspective (108: 42).

Other communication experts have tried to develop models which

compensate for the weaknesses of the Shannon-Weaver models, such as

his failure to account for feedback, failure to account for non-

mechanistic human behaviors, and failure to account for contextual

factors in communication. Schramm pictures communication as a circular

process with both sending and receiving (encoding and decoding) mes-

sages simultaneously. An illustration of the Schramm model follows in

Figure 1 (adapted by Hopper, 108: 43).

0
0

0
0

or.

Figure 1. Schramm's circular communication model.
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Hopper (108: 43) describes Schramm's model:

Schramm substitutes 'interpreters' for Shannon-Weaver's
source and destination components, adding to the circularity
of the model... a meaning never comes to rest at any destina-
tion; rather, it serves as the stimulus for instantaneous
feedback. One man's message is the other man's feedback...
each communicator gets feedback from his own messages.

Berlo (15), another communication theorist, has devised a rather

sophisticated model illustrating four concepts: sources, messages,

channels and receivers. Cronkhite criticizes Berlo's model and his SMCR

(source, message, channel, and receivers)(48: 55-56):

... they (SMCR] suggest that one person acts as a source
while others act as receivers, whereas in fact everyone acts
as both, usually simultaneously, almost all the time.

Separating the message from the channel in which it is
sent can be very misleading, too. It is impossible to think
of a message without a channel or medium; it is even difficult
to think of them separately. A message may be coded into one
medium or channel such as a written English radio script, and
then recoded into another when it is read into the microphone,
and recoded into another when it is transmitted, and recoded
into another when it is received. But all of this is not very
useful in human communication. A wink and the words "I love
you" are not just the same message in different channels; they
are different messages.

Berlo's model adapted by Cronkhite (48: 56) is depicted in Figure 2.
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Figure 2. Cronkhite's adaptation of Berlo's SMCR model of communication.
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Although Berlo's model illustrates his "channel" utilizing the

five senses, learning by the tactile system is still ignored. Brooks

(2G: 12) uses the "brain message formation and speech mechanism" as

the primary speaker source; the channel receiver or speaker uses "aural

and visual mechanisms to interpret brain messages." Brooks states that

not all of the important variables are shown in his model:

...beliefs, attitudes, images, values, social roles, and
experiences are additional variables that determine what
messages are constructed, how they are constructed, by
what means they are sent, and to whom they are sent. The
same variables operate in the receiver to determine what
messages he selects; how he perceives them, interprets
them, and reacts to them. Indeed, the process of com-
munication is complex, with many variables interacting
within each communicator and between communicators.
...noise may occur anywhere along the communication line,
and it may be physical,physiological, or psychological in
nature.

Each communication theorist has particular and distinctive reasons

for the model he or she purports; however, the visually impaired are

ignored. The effectiveness of communication for the visually impaired

or blind individual (39, 49, 105) places extraordinary reliance upon

two primary communication modes: reading and listening. Reading may

be visually, aurally, or tactually integrated.

Despite a propinquity to communication by listening, the blind

individual must learn to attend and remember. Listening is a complex

process. It is unwise not to account for a multitude of environmental

as well as individual variabilties if one is to suggest that listening

is the primary communication mode for the visually impaired person.

Various research studies dealing with listening have shown that

adults spend about 70 percent of their waking hours engaged in com-

munication activities distributed as follows: 10 percent in writing;

30 percent in talking; 15 percent in reading; and 45 percent in listen-

ing. Thus, 75 percent of all communication occurs through listening

and speaking activities. We are surrounded by unwieldy amounts of

sound bombardment. Everyday life consists of listening to television,

radio, movies, teachers, and music, yet evidence shows we can
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accurately recall only 50 percent of the information immediately after

hearing it (26).

Brooks (26: 91) defines listening:

... in a sense listening is a combination of what we hear,
what we understand, and what we remember. Hearing, the
first element, is the detection or perception of sound. It
is the response of the nervous system of the human body to
the stimulation of a sound wave. A listener does not
receive a word or message instantly; rather, he accumulates
sounds, receiving a word after a brief but measurable inter-
val of time. The listener accumulates sounds bit by bit,
identifies short sound sequences as words, and then trans-
lates these words and groups of words into meaning. It may
be helpful to think of the act of listening as comprising
three stages: hearing, identifying and recognizing, and
auditing...

Brook's model of listening depicts his definition (Figure 3)(26: 92).

In furthering his premises about listening, Brooks suggests that

several factors may affect hearing or listening: 1) auditory fatigue,

2)a monotonous tone or a droning voice, and 3) prolonged exposure to

noises. Quality of auditory analysis (the process of comparing incom-

ing sounds with familiar sounds), mental reorganization (grouping,

recoding or rehearsing) and word associations (foreign language sounds)

affect the recognition and assimilation of patterns and relationships

in listening. Auding is the "process of assimilating the continuous

flow of words and responding to them with understanding or feeling"

(26: 94).

Wiig and Semel (183: 24) reiterate their posture with the model

presented in Figure 4. In their book, Wiig and Semel present an

interesting discussion that emphasizes the complexity of processing

auditory input (182: 24).

...processing auditory language can be subdivided into
three levels: 1) the perception of the sensory data,
2) linguistic processing of the phonological, morphologi-
cal, and syntactic structure and semantic aspects, and
3) cognitive processing of auditory-symbolic (phoneme
sequences) and semantic units (words and concepts),
semantic classes (verbal associations) semantic relations
(verbal analogies and linguistic concepts), semantic
systems (verbal problems), semantic transformations
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(redefinition of concepts), and semantic implications
(cause-effect, predictions, etc.)... Efficient processing
of auditory language occurs simultaneously at all levels
and it places demands upon auditory attention, short- and
long-term memory, feedback, and evaluation... Recent
research has supported the position that normal language
processing takes place simultaneously at all available
levels (lexical vocabulary, phonetic speech-sound, seman-
tic sentence structure) of analysis.

Information may be encoded as a written language code or a spoken

language system, with correct interpretation being considered communi-

cation. In our culture, information is organized into an alphabet as

our symbolic information code for print and uses phonemic characters

as the spoken symbolic information code. The receiver is a listener

or reader who recognizes and gives the language system's meaning to a

perceived message (2, 11, 15, 117).

The visually impaired or blind individuals who read Braille

tactually must recognize spatial patterns of alphabet characters in the

six-dot Braille cell configurations. This tactual reading and assimila-

tion of the embossed message becomes a stored record for instant infor-

mation retrieval (4-6, 17, 21, 27, 30, 33, 38, 96). More research

needs to be done in this area to support in-depth sensory integration

communication models which are presently lacking. While much of the

research reviewed concerns communication, auditory as well as visual,

research and corresponding communication models fail to account for the

visually deprived person.

Reading is a complex skill dependent on correct processing of

written, phonetic, syntactic, and semantic information relating to the

input. Kershner (113) hypothesizes that both perceptual-spatial and

cognitive-spatial abilities are needed in successful reading processes.

Mattingly (128: 145) points out that an efficient reader must use two

types of linguistic abilities, primary linguistic activity and

linguistic awareness:

... Primary linguistic activity is viewed to comprise the
ability to apply a set of internalized, unconscious rules
to the processing, comprehension, and production of
language. Linguistic awareness refers to the ability to
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talk about or reflect on language, to segment spoken
language into phoneme sequences, and to handle written
text in alphabetic form.

The role of sensory integration theories in cognitive-perceptual

motor development has been increasingly recognized in research. The

following is a cursory examination of some of the more recent sensory

integration studies that address deficiencies in the cognitive-

perceptual areas.

Sensory-Integration

There is a pressing need in the area of sensory-integrative

development to formulate and research theoretical foundations based

upon empirical data. Although theories have been discussed in the

literature, there is a dearth of empirical data on sensory-integrative

development, dysfunction and effectiveness of remediation programs.

Little research has been conducted on the developmental aspects

of touch. Ayres (8: 10) has proposed a theory on the development of

tactual perception based on work done by Head (105) in 1920, who sug-

gested the concept of a duality in the cutaneous system.

...This dual system is composed of the spinothalamic and
the medial-lemniscal pathways. The spinothalamic tract
is primarily concerned with survival, and the response
to tactile stimulation is apt to be one of avoidance or
withdrawal. The medial-lemniscal system relays impulses
of touch and proprioception which relate primarily to
perceptual processes (8: 11).

Ayres uses the behavioral terms "protective" and "discriminative" in

discussing the two afferent systems:

...The protective system seems to be active in the newborn
whose primary responses are ones of avoidance or protec-
tion. Inhibition of these responses probably results from
touch-pressure stimulation, and responses then become more
representative of the discriminative system. In this way
the child is now able to obtain meaning from tactile
stimuli (7: 113).
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Various researchers (10, 21, 46, 56, 132, 152, 153) confirmed the

hypothesis that infants and children primarily use contact receptors of

touch, taste, and smell to explore their environment. Although tactile

preferences have been identified among handicapped children other than

visually impaired (56), little information is available concerning

preferences for various tactual qualities (25, 99, 158, 160, 161).

Ayres (8: 9) has identified "tactual defensiveness" in children

with a hyperactivity and distractability syndrome which indicates

tactile deficits. No documented research was found to suggest that

visually impaired children or adults were subjected to research in this

area.

In another study, Ayres reports finding that tactual stimulation

improved tactile perception (9: 367). She suggested that:

...The close relationship between the deficits in motor
planning and tactile perception suggests the primacy of
tactile functions in the maturation process. It is
hypothesized that the development of central nervous
system processes of organizing, inhibiting, and augmenting
tactile impulses in association with meaningful experiences
must precede the ability to perform skilled motor tasks...

Studies suggest that one of the psychological variables important

in listening and learning in the auditory modality is auditory figure-

ground perception (120, 130, 134, 168). The ears are constantly being

bombarded by sound and noises which must be sorted into foreground or

background, then organized, discriminated and compiled into a language

system. Impairment of the ability to select and comprehend foreground

auditory stimuli in order to relate them to instantaneous scanning of

remembered auditory experiences for appropriate responses has direct

bearing on academic success for the visually impaired. The visually

impaired person who reads by listening to a talking book or compressed

speech must attend without distractibility of outside "interference"

(28, 85, 88, 133).

Broadbent (24) reports on aspects of selective attention during

multiple auditory input, and presents a general theory of attention,

memory, and "filtering":
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...cognitive mechanisms have a limited informational
capacity and a filtering system is needed if their
channels are not to be overloaded... the filter is
capable of being tuned to many channels but only passing
information from the one it is tuned to at the moment.
It is after this filtering that a stimulus can cause a
response and be stored in long-term memory (24: 142).

Deutsch and Deutsch (57) speculate that the reticular formation

is paramount in selective attention to auditory information processing.

They disagree with Broadbent by suggesting that input is analyzed be-

fore selection or filtering takes place. Triesman (175), who theorizes

that "filter" functions attenuate certain signals rather than eliminate

them, indicates that bits of information are still picked up by

"specially tuned cognitive systems."

Karlin (112) did a factorial study of auditory functions with the

problem of figure-ground relationships and discovered:

...This factor appears to underlie both the domains of
auditory synthesis and analysis. Instead of one audi-
tory ability enabling the organism to resist distortion
of words due to temporal disarrangement and another
ability for resistance to masking noises... there is
apparently a more central ability which serves both
purposes (112: 269).

Thus, auditory figure-ground perception may be defined as the

ability to attend to one aspect of auditory input and to perceive

it in relation to, but separate from, competing irrelevant sounds. The

listener must be able to attend to one aspect of the primary stimulus

in order to select successfully the foreground from the background. In

everyday life of the visually impaired, this means being able to under-

stand and respond to primary stimulus in the presence of other ambient

noise. If this individual is listening to compressed speech, talking

book records or cassettes, attention to the auditory figure-ground

perception is imperative.

In related educational studies, numerous researchers have found

that the visually impaired are different from the sighted person in

that they do poorly on tasks requiring abstract thinking. They deal

with their environment on concrete terms (11-14, 45, 52, 71, 127, 140).
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Lowenfeld (124-127) explored two different kinds of touch, or tactual

perception:

...Synthetic touch refers to a person's tactual exploration
of small objects which are small enough to be enveloped by
one or both hands. Unfortunately, most physical objects
are too large for synthetic touch to be useful. For these,
analytic touch has to be used. Analytic touch involves the
touching of various parts of an object and then 'mentally'
constructing these separate parts. Whereas the sighted
person is able to perceive different objects or the parts
of one object simultaneously, the blind person must perceive
things successively. ...This necessity for perception in a

successive manner restricts the blind child's ability to
gain a conceptual understanding of his world (127: 36).

Cutsforth (49) is critical of parents of the visually impaired

child as he purports that one of the major mistakes adults make is to

give their young blind children objects that are too complex to

explore tactually in ameaningful way. Lowenfeld has observed another

difference between sight and touch in that touch requires a great deal

more conscious effort:

...The sense of touch generally functions only if it is
actively employed for the purpose of cognition, whereas
vision is active as long as the eyes are open and hearing
functions continually unless its organ is obstructed.
Therefore, blind children must frequently be encouraged to
apply touch for the purpose of cognition. In our society
where something like a 'touch taboo' prevails from infancy
on, encouragement to apply touch is often prevented by a
need to avoid social disapproval felt by parents and some-
times by educators (127: 36).

Unfdrtunately, little is known about the tactual sense of the

blind individual or child,nor is it known how to develop this tactual

sense. The sensory-integration theorists have begun to do limited

research in this area; however, educators lag behind (118, 176-179,

181, 183, 188) .

Braille

Louis Braille, born January 4, 1809, in Coupvray near Paris,

France, to Simon Rene and Monique Braille, created the universally
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accepted Braille alphabet. Louis Braille's blindness at age four

resulted from an accident with an awl in his father's harness shop. An

avid reader, Braille was frustrated with the scarcity of the bulky

"raised letter" books available. Hence, for three uninterrupted years,

from age twelve to fifteen, he worked on devising an alphabet for the

blind. His model was inspired by the work of Charles Barbier, an

artillery captain who had invented a system of night writing easily

discerned tactually by his soldiers in the dark.

This creative Braille code utilizes six dots in a quadrangular

cell, three dots high and two wide ( '). By utilizing different com-

binations of these six dots, all letters of the alphabet can be formed,

mathematical numbers, punctuation and composition marks added, musical

scores written, and even foreign languages translated. This unique

system was banned by Braille's teachers. Braille died at age forty-

three and did not live to see his Braille code accepted by countries

other than his own. It was not until about one hundred years after his

death in 1932 that Standard English Braille was established as the

standard code. This acceptance made it possible for all Braille

readers to be able to read no matter who had taught them Braille (159).

Despite this universal acceptance of the Braille code, not every

country accepts a uniform way of using the code. In the 1950s, an

international conference was held in the anticipation of establishing

a single code for English literary Braille. The conference was unsuc-

cessful; however, the adoption of English Braille, American Edition, as

well as the establishment of the "Braille Authority" in the United

States, resulted.

Richman (156: 9) in 1978 discussed issues with the present Braille

code:

...The adoption, in 1957, of English Braille, American
Edition as the official code for the United States marked
the first time that Braille produced anywhere in the
country would follow exactly the same rules. Readers
would no longer have to cope with the different usages
employed by various Braille producers or confine their
reading to materials produced by their school or agency.
However, new usages arise in print constantly and have to
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have a Braille representation, and any Code presents
opportunities for differing interpretations. Without a
single source to interpret the Code and to provide for
the development of new codes and practices, we would
soon have been back where we started...with non-uniform
Braille. The American Association of Workers for the
Blind (AAWB) and the American Association of Instructors
of the Blind (now the Association for the Education of
the Visually Handicapped, AEVH) established the Braille
Authority of the United States to provide this single
official voice. Some years later, National Braille
Association (NBA) became the third sponsor of the Braille
Authority.

In 1975 the American Council of the Blind, the Association for

Computing Machinery, the American Foundation for the Blind, the

American Printing House for the Blind, Canadian National Institute for

the Blind, Clovernook Printing House for the Blind, the National

Federation of the Blind and the National Library Service for the Blind

became associated with and sponsors of the Braille Authority. This

move, according to Richman (156),provided financial assistance as well

as a broader base including the organized consumers, major producers

and distributors of Brailled material. To include Canada, the name was

changed to the Braille Authority of English-Speaking North America.

Richman concluded that "finding an international single Code for

English literary Braille seems imperative as it would provide

innumerable benefits. One such benefit is the increased supply of

Braille books that could be easily read by any English-speaking reader"

(156: 9).

Evensen (64: 8) concurred:

...Another change that is exciting but may be disquieting
to some is the real possibility of substantial code changes.
The Braille Authority of North America passed a resolution
at its April meeting inviting discussions with its counter-
part organization in Great Britain toward devising a common
Braille code for English-speaking readers...If the discussions
move forward, we will seek information, ideas and judgments
from all involved; from Braillists, production people, com-
puter people, educators, professional workers...but above all,
from Braille readers.

...Some study has already begun in Great Britain, a study of
the frequency of use of various contractions, with an as yet
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unanswered question: should the number of contractions be
diminished at all, slightly, or grammatically to aid in
Braille reading and computer translation? On the broader
international plane, some leaders have asserted that
increased Braille reading and more efficient Braille produc-
tion will be assured by universal adoption of completely

uncontracted Braille--so called, grade one Braille...
Braille is a skill; it requires training, intelligence and
commitment, as well as dedication.

The Braille envisioned by Louis Braille is still in a state of

controversy as it was in his day. The numerous problems besieging

the acceptance of the uniform Braille Code is nothing compared to the

complexity and cost-accountability of Braille production. Braille is

produced in single copies by volunteer hand-Braillists or is mass-

produced by press-Braille machines.

Clyde (51: 47) from the Library of Congress, Division for the

Blind and Physically Handicapped, in Washington, D.C. presents his

views on the cost and production problems of mass producing Braille:

For some time the Division has been trying to find more
economical methods to mass-produce Braille and has been
assisting individuals and groups involved in the volunteer
production of Braille. The need for new technologies is
underscored when the Division's current output is reviewed.
This year the Division will produce 80 copies of 350 titles
and copies of 30 magazines of varying frequency at a cost
of two million dollars. When this is compared with the
forty thousand titles produced in the English language alone
in print each year the disparity between what is available
to the print reader and the Braille reader becomes truly
enormous... Currently the Division for the Blind and
Physically Handicapped and its network of regional libraries
serve about 576,000 users of the recorded formats, and
20,000 Braille readers. There are probably twice as many
people who can read Braille, but choose not to... If it
costs approximately $1.5 million in the United States to
produce but three hundred and fifty titles and twenty
periodicals, what hope is there for the production of a
greater number?

A national program for the blind began in 1897 when the Library of

Congress opened a reading room for the blind. In 1904 the United

States Postal Service through legislation began providing free mailing

of Brailled material which continues to this day. The Pratt-Smoot
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Law in 1931 was the first time that provision of Brailled books served

blind adults through regional libraries. Talking books were initiated

in 1934, but not until 20 years later in 1952, did any library services

for visually impaired children occur. Visually impaired adults and

children have been able to obtain cassette talking books instead of

the rigid discs only since 1969. The conversion from rigid discs to

cassettes and flexible discs began in 1976 and will be completed in

late 1981.

With funds annually appropriated by Congress under Public Law 89-

522, the Library of Congress Division for the Blind and Physically

Handicapped selects and produces about 1,200 book titles and 70 maga-

zines each year. These books, playback equipment, catalogs, and

publications are distributed to a network of 130 cooperating regional

and subregional libraries throughout the Nation (51).

Only about one-half of the total magazines produced will be

available in Braille and the magazines are at least one month behind

the print copy issuance. Annually, 900 more books will be in media

other than Braille for the visually impaired reader, none of which

will be textbooks used in the college setting. The discrepancy is

notable:

Until very recently methods of producing Braille were
simple; it was a matter of transcribing a single copy of
a work. Either a slate or the typewriter with six keys
was used. It was a matter of printing a number of copies
of a text,a stereotype plate of zinc or aluminum which
was embossed onto special machines called stereotypes was
used. The stereotype plates, fixed on a press, embossed
the paper. In both cases the transcriber or printer had to
know Braille (51: 47).

Epstein (62: 4) reported on the status of computerized Braille of

1979:

...The Royal National Institute for the Blind hosted an
international conference on Computerized Braille Produc-
tion--Today and Tomorrow in London from May 29 through
June 1. It was the first conference of its kind to be
held under the aegis of the Committee on Cultural Affairs,
World Council for the Welfare of the Blind. Aims of the
Committee are to obtain international cooperation for the
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development of computerized Braille production facilities
and to encourage cost-effective use of technology for
Braille production. ...The 129 participants from 18
countries were individuals responsible for the development,
direction and management of computerized Braille production
systems, those planning to embark on such systems, system
analysts, designers and programmers or researchers. Papers
were presented in English, French or German. Simultaneous
translation was provided.
Papers covered two general areas:
1. The current use of computers in the production of

Braille--the types of systems in use, the impact they
have made, the lessons which have been learned, future
enhancements.

2. The latest research work around the world affecting
Braille translation and embossed paper production, and
the use of computers in other media for the blind, e.g.
magnetic tape, dynamic displays, synthetic speech.

...The need for computerized Braille production was estab-
lished at the outset. Braille presses are finding it too
difficult to recruit, train and retain enough stereotype
operators (press Braille transcribers) to keep up with the
demand for Braille. Literary Braille has been the target
for the bulk of computerized production. While computer
systems allow for increased output and time saving, they
are not less expensive...The greatest problem for producers
is contracted Braille itself. Present codes are well-endowed
with rules, many of which require decision-making by the
transcriber--human or machine. Some of the necessary deci
sions have proved to be just too much for the unaided com-
puter...If you are thinking that problems of this sort are
peculiar to English Braille, think again. Speaker after
speaker from country after country noted similar difficul-
ties encountered in his country's literary Braille code...
Some countries are, or are considering, reviewing their
Braille codes with an eye to making them more computer-
compatible and preserving or improving legibility for the
Braille reader. If a literary Braille code can be devised
which can be used by the computer without human interven-
tion, then we can look for more affordable computer-produced
Braille...computers haven't conquered the literary code, let
alone the technical codes and formats...they and their out-
put are expensive.

Research, though not thorough by any means, has questioned the

ease of reading Braille by touch. Tactual Braille is not the corro-

late of visually reading print except in spatial display (44).

Braille, like print, displays characters in a spatial dimension and

the Braille code is analogous to the print letter code. The letters
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are in horizontal lines or rows, and these rows are read from left to

right. The Braille reader, like his or her sighted counterpart, is

able to retrace ambiguous material thoroughly in order to process the

information and is able to use paragraphing, indentation, page number-

ing systems, chapter heading, illustrations, etc., as cues to further

enhance the literature review (11-14, 17, 63, 96, 97, 100, 101, 109,

140-147, 157).

Braille characters are sensed by moving one to three middle

fingertips from a left to right pattern across the line of embossing.

Fertsch (68: 128), in examining this process, made moving pictures of

the hands of Braille readers as they were reading:

...readers who used two index fingers usually read faster
than those who used only one. When two index fingers were
used, best results were usually obtained by those who
divided the task between two hands by searching for the
beginning of the next line with the left index finger while
reading to the end of the current line with the right index
finger. This strategy permits the reader to eliminate
those times during which no information is acquired that
otherwise elapse between finishing one line of writing and
commencing the next. The improvement in reading speed
resulting from this approach is gained, not by enlarging
the reader's field if view that is, by increasing the
area of sensitivity that can be affected at one time... but
simply by making more efficient use of the time spent in
reading.

Usually, not much more than one character can be sensed at a time,

because of the limited area on an index fingertip that is available

for sensing Braille characters. Another factor to be taken into con-

sideration is the mobility of the reader's hand and arm which resist

extremely rapid movement from one fixation point to another. Muscle

fatigue and flexibility or efficiency of movement are obstructive to

rapid fluid movements. The normal eye exhibits rapid scanning move-

ments which occur while reading, thus the visual impression takes in

more than the tactual impression (68, 69). Tactual perception

requires movement of the cutaneous tissue of the fingertips, and

researchers have implied that there is a lack of movement with the

fingertips at rest occurring during periods of fixation.
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Studies have shown that efficient perception of Braille characters

requires continuous lateral motion of the fingertip that is actively

engaged in reading, and as a result of this motion, Braille characters

encountered are serially perceived (36, 177, 178, 181, 183, 188, 189).

Nolan and Kederis have shown in their research that the time required

to identify a word in Braille code is usually greater than the sum of

the times required to identify the Braille characters of which that

word is composed (143, 145). Because of the serially perceived reading

ability, Braille readers are apt to be slow and inefficient if compared

to the visually oriented print reader. Russell, a distinguished author

and scholar complained about his ineptness with Braille:

...There was no point in Braille. It was onlya lesson for
me... I say 'for me' because I was peculiar. Some of the
other kids picked it up as naturally as breathing, and
they whizzed through whole sentences, while I labored away
on single words. By the time I had finished a sentence, I
had forgotten how it had begun, and I had a pretty good
memory. It was even a kind of mixed blessing when I got a
letter from home. My mother had learned Braille so that
she could write to me. Binghamton is two hundred endless miles
from New York City, which meant that I could go home only
at Christmas, Easter, and for the summer. Her letters
were palpable proofs that the paradise I had inexplicably
lost still did exist... Important as were these letters-
tasting, smelling, breathing of home as they did--reading
them was a torment. After hours of scrubbing them with
sore fingers, I gave them to a teacher to read for me.
It wasn't easy for the teacher either, because I had rubbed
down many of the dots... I read well enough to get through
my class assignments, all of which were in Braille, but I
read too slowly ever to get any pleasure from it (164: 240).

Nolan and Morris (144: 5) reported on the educational retardation

often found among visually impaired Braille readers:

For the education of the blind, two primary communication
modes are available, reading and listening. While auditory
communication has always played a large informal role in
the education of blind children, the schools have emphasized
reading in the form of Braille and large type books. Unfor-
tunately, reading rates for Braille and large type are quite
slow. The average blind high school senior reads Braille at
about 86 words per minute (wpm), as compared with 251 wpm
for his sighted peer. Average reading speed for legally
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blind large type readers was found to be about 90 wpm.
Consequently, completing an assignment takes much longer
for the blind student and his slow rate of progress in
reading is often held responsible for the frequent
educational retardation found among this group.

Technological advances are increasingly characterized by expand-

ing reading abilities for the visually impaired but there remains a

veritable dearth in the area of advances in Braille production and

enhancement for use (174).

...I personally and professionally, and we at NLS
organizationally, have been greatly concerned that the
fruits of technology, so noticeable in our talking
book program, have represented a poor crop in the
Braille program. Production costs for mass-produced
Braille books and magazines have shot up faster than
the national inflation rate, and usually faster than
the rates for other parts of the Library of Congress
reading program (64: 7).

The importunate fact is that only ten percent of all visually

impaired persons prefer to read Braille (64, 51, 72, 133). Technology

has produced several alternatives to Braille for the visually-impaired

reader, but all have serious flaws at the present time, particularly

cost-effectiveness. These devices have been developed mostly for

reading purposes, none for writing Braille.

Alternatives to Braille

Optacon

The Optacon (optical-to-tactile converter) is a portable instru-

ment or machine that "reads printed single pages" and uses the tactual

analog to the print alphabet. Regular printed letters are converted

to tactual sensations which appear outlined with tiny vibrating rubber

projectiles. English alphabet letters are raised by these rubber

prongs and the index fingertip is positioned in the machine for tactual

perception. This portable device, weighing approximately eight pounds
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consists of two parts: a small electronic camera and a larger box that

contains the finger-sized array of vibratory reeds.

The Optacon, invented by Telesensory Systems and introduced on the

commercial market in 1971, has definite limitations. For example, it

takes at least 50 to 60 hours of training to use it, moreover, it will

not "read" handwriting, small or outsized print, poor quality print,

dittos, poor Xerox, colored background, money, charts, pictures,

italics and electronic meters. Reading rates for the Optacon user is

between ten to thirty wpm. Although, while the machine readily makes

use of the printed alphabet code, it does not guarantee reading at use-

ful, efficient rates since only a few letters are discernable at a

time.

Actual reading speed varies with quality of print, complexity of

content, personal interest and level of reader fatigue. Almost 60

percent of the persons now using the Optacon indicate that it is best

suited for reading short items (selections from books, short reports,

articles, reference citations, printed mail envelopes, typed letters

and scanning office mail and memos) rather than for reading of longer

works. Reading the alphabet letter by letter takes considerable time.

Generally, Optacon reading rates are typically about half as fast as

Braille reading rates of regular Braille users.

The Optacon, however, seems well suited for use by blind com-

puter professionals since the computer output has a standard format,

and computer users know their own computer program. The vocabulary

of computer programming language is limited. Most visually impaired

computer professionals indicate that although reading Braille is much

faster and requires less effort than reading with an Optacon, the

Optacon eliminates the need for a special printout and, in the long

run, reduces program turn-around time. Programmers indicate that the

Optacon allows them to examine printouts and program flow charts in

their actual format.

Reading with the Optacon, like reading Braille or even print, is

a skill which must be developed through training and practice. The
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Optacon should not be considered a substitute for Braille, recordings,

or cassettes, but rather complementary to them (20, 94, 131).

Kurzweil

The Kurzweil is a desktop machine that can "read" audibly printed

material. This machine utilizes synthetic computerized speech that is

in English but sounds like a halting, sing-song Swedish accented voice.

This voice is unappealing to many listeners.

The Kurzweil has been reported to be able to read books, magazines

or almost any printed material in virtually any type-face. This com-

pact computerized device is programmed to study the material line by

line, reading aloud at about 200 wpm. The "voice" uses some stress

and computerized pauses to make sentences intelligible.

Kurzweil stated that "the invention required two key technical

breakthroughs: 1) Designing a system that could recognize the

hundreds of different typefaces used in books and magazines; and

2) Building a computer program that could determine the correct

pronounciation of English words" (172: 3).

Operation of the machine occurs as the scanner moves across the

face of the type, identifying combinations of letters. This compact

machine is a two-foot cube about the size of a desktop photocopier.

About 1,000 standard letter combinations, plus exceptions are stored in

the machine's mini-computer. These letter combinations are identified

and produced as sound. A voice speaking in a deliberate, expression-

less manner combines the letter sounds into words, phrases and sen-

tences. Kurtzweil claims one can understand the "voice" after listen-

ing to the electronic language for a few hours (59).

Closed Circuit Television The Visual Tek

Closed circuit television reading devices are designed to magnify

printed material electronically. Their major components are a mounted

camera, a self-contained light source, a lens capable of magnifying
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print to various sizes (or one fixed to individual specifications) and

a monitor (television screen).

Screen sizes for the monitors vary, and some units can accomodate

home television monitors. Most devices have positive and negative

images (black on white or white on black) and scanning tables. Among

other features are electronic line markers, scanning adaptors for view-

ing blackboards, and attachments for use with typewriters and adding

machines (3, 70, 90). The Visual-Tek or closed circuit television is

applicable only to the individual who has residual vision or one who

is able to read with intense magnification.

ARTS

ARTS is an abbreviation for the Audio Response Time-Shared System

which provides vocational and educational aid through the use of time-

shared computerized sensors and electro-mechanical devices. This com-

puter, designed by Ingham (3, 50) uses information that is organized,

reorganized, stored and retrieved in a matter of minutes and has a

spoken language output. This computer system uses a telephone connec-

tion, a typewriter keyboard, a stenotype keyboard and/or a Braille key-

board. The data are transmitted in the form of touch-tone telephone

signals to the computer. Duran and Gertner substantiate the relevance

of ARTS:

...The Protestant Guild for the Blind (PGB) completed its
own prototype ARTS system in late 1973. This system was
designed to be a general purpose system to be used by
persons with mental abilities ranging from retarded to
gifted and to serve the educational, vocational and
recreational needs of all users. Another goal was to make
the audio-response quality sufficiently high so that
speech is intelligible on first hearing without any
special training and the visual display readable on first
sight without any special aids. Another aim was to insure
that both the audio-response and information systems were
easy to learn and to use; a user should not have to master
an entire system or program before meaningful tasks can be
accomplished (58: 23).
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...user services include the EDITOR and JUSTIFIER programs
described by Dr. Foulke as well as a BBL service and com-
puter-aided instruction... At present, the computer has a
vocabulary of more than twelve thousand words and the
ability to spell any word it does not recognize. Using
the BRL service, a user can have any text transcribed into
Grade II Braille, with Grade I and elementary Nemeth Code
optional. One does not need a knowledge of Braille to pro-
duce transcriptions. BBL automatically formats the text
according to standard Braille format conventions; if non-
standard or special formats are desired, BRL will obey the
same formatting commands that are obeyed by the JUST ser-
vice. Once translated and formatted, the text is auto-
matically embossed by a Triformations LED-120. The user
has the same option of using an on-site keyboard and taking
the Brailled material with him when he leaves, or using a
remote keyboard and having the text mailed to him (58: 24).

ARTS works well for the blind and visually impaired individual who

has access to computer services and the expertise in computer techno-

logy. Researchers were not explicit about problem areas in the ARTS

system.

MIT-Braillemboss

The MIT-Braillemboss is a Braille page printer designed to emboss

Braille at similar or faster rates than teletypes. The Braillemboss

accepts electrical Braille-coded signals from a variety of sources

and, in turn, produces Braille pages. When operating continuously, it

produces a page of Braille every 1.6 to 2.0 minutes.

This machine can be hooked on-line to a computer and is able to

reproduce Braille information directly from computer input data. This

Braillemboss mechanism may also be used in an interactive mode, where

Braille is produced by keyboarding standard English text into a com-

puter from a teletypewriter or standard electric typewriter console.

According to the manufacturer, the Mit-Braillemboss provides the

blind programmer with the same advantages as other programmers in the

time-sharing mode. "Whatever the computer can provide the sighted

operator, it can provide the blind programmer with a Braille duplicate

of this material..." (3, 50).
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Elinfa Paperless Braille

A French inventor devised the Elinfa, a portable Braille recorder.

This cassette-like recorder plays both Braille and sound on standard

Phillips cassettes, which can hold up to 300,000 Braille characters

each, or the equivalent of three Braille volumes.

Braille is put onto the cassette by means of a seven-key electric

keyboard; reading is done on twelve- or twenty-character lines which

follow each other at a rate controlled by the reader. The Braille

tapes can be duplicated by using only slightly modified tape-duplicat-

ing equipment. The recorder is equipped with a microphone and loud-

speaker for recording and playback; a switch changes the machine from

sound to Braille use automatically. This Braille recorder can be con-

nected to computers and electronic pocket or desk calculators as well.

While this machine produces a master that is much more compact

than conventional Braille at a much lower cost and provides the ability

to produce Braille on demand with access through a single unit to

either audio or Braille playback, there are some limitations. The

material cannot be indexed, making the location of the beginning of

chapters,pages and lines difficult to locate. Braille output is now

limited to one line at a time, although the reader is able to move for-

ward and backward as on a cassette tape. The user, obviously must be

able to read Braille (60).

These cassette Braille devices are barely three years old.

Several producers have their paperless Braille machines on the market:

Braillocord has a 32 character display and the Telesensory Systems,

Inc., device has a 20 character display. All of the paperless Braille

cassette players have additional features such as the ability to write

as well as read Braille, the ability to edit what one is writing, and

indexing and searching abilities (50).

The consumers' outlook on these machines is generally favorable

although few are able to afford them. The various groups of visually

impaired persons in Oregon related that they will purchase paperless

Braille recorders when the cost is more reasonable (55, 167). There
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are none being used in Oregon at the present time.

Most of the reviewed technology is exorbitantly priced and does

not provide for the everyday user of Braille. Societal emphasis on

modern technology and fascination with computer interfacing may be

placed at the feet of innovative research. The vulnerability of the

visually impaired to the technology seems incongrous in view of the

paucity of research in the area of Braille reading. Slates and

styluses and Braillewriters are relatively inexpensive and the individual

is able to maintain self-communication with them. It seems that

research has been negligent in the areas of improving Braille reading

rates and efficiently providing contemporary transcribed Brailled

materials upon demand.

Braille is still the most universal method of reading tactually.

Listening to talking books, discs, or cassette tapes is the most com-

mon means of aural communication available to the visually impaired.

Evensen (64: 8) questions recent innovations, specifically paper-

less Braille:

...We are at the very early stages of device introduction.
The prices are high. Some possibilities are startling;
others unsettling...If, for example, "Roots" can be stored
on five cassettes in one container instead of in seven
large press Braille volumes, then the storage space for
Braille will be greatly reduced. This could be a boon
for Braille; right now the librarian must and does worry
a good deal about the inordinately large amount of storage
space for Braille materials for a very small number of
Braille readers. NLS has decided to evaluate existing
cassette Braille equipment. Eventually we will purchase
one hundred devices, from all three companies if possible,
and we will test them with Braille readers. Will readers
like them? Will they use them? Will the equipment func-
tion properly? Can NLS contractors prepare masters and
copies on tape that will be satisfactory? What will be the
eventual production costs? ...The various technological
improvements, if they prove out, seem to be most
immediately useful in press Braille production where, at
least NLS's major costs are to be found.

Talking books, record discs and readers were not discussed as

Braille alternatives for they have been in existence for many years and

are as common to sighted individuals as to the visually impaired. One
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improved, technological alternative to the talking book concept is com-

pressed speech or time-compressed speech, which will be reviewed next.

Compressed Speech

When a blind person reads by listening to material read orally by

a professional reader, he or she is receiving information at a rate of

approximately 175 wpm. Many practiced adult readers of print read at

a rate of 400-500 wpm, or even faster.

...The slow rate at which the blind person must receive
written information is more than just a nuisance. We
live in a highly complex society which is world wide in
scope, changing continuously, and increasing in complexity
rapidly. For an individual to react to and participate
in this society effectively, he must be informed. He must
keep abreast of developments on many fronts, and to do so,
he must read voluminously...In addition to these general
demands, the individual who must keep informed about
developments in a field of knowledge related to his profes-
sion or line of work must contend with an increasingly
heavy reading burden. There has truly been an information
explosion in all fields. The blind person whose reading
rate, almost without exception, is well below 200 wpm, is
poorly equipped to deal with this problem (19: 1)

In general, information transmitted by ear is more rapid than that

by touch. Widespread use of recorded materials and technology by the

visually impaired has meant a significant amelioration of their reading

problem.

The communication models described in the beginning of this review

depicted schematically the receiver of spoken language as one who knows

the language being spoken. The receiver encodes the language. Thus,

the listener may acquire the same information that is acquired visually

by the oral reader except for spatial conceptualization. This con-

ceptualization of maps, space, geometric configurations, etc., is

gained largely through touch and kinesthesis.

When word rate of a listening selection is increased, the time

required for listening to it is compressed. Accelerated speech is

simply speech in which the word rate has been increased. Increasing

the word rate reduces communication time for a given message, thus,
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accelerated speech is often referred to as time-compressed speech or

simply compressed speech.

Three basic methods of accelerating speech have been purported by

researchers (47, 78, 79):

1. Time compression by rapid speaking (faster than normal) intro-

duces undesirable changes in vocal inflection and fluctuations

in speaking rate.

2. Speed changing occurs when the reproduced speech is played at a

different speed than the one used during the original recording.

However, this accelerated speech uses component voice frequencies

that are doubled and the overall vocal pitch is raised one octave.

In other words, there is a shift in the frequency components in

the voice signal proportional to the change in tape speed.

3. Sampling method of time compression has undergone tremendous

changes since researchers first examined the redundancy of

speech signals. Sampling simply means that segments of the

speech signal are discarded and the remaining gaps are closed

resulting in time compressed intelligible speech without distor-

tion in vocal pitch. This method of compression may be accom-

plished by computer, electromechanical apparatus, or a harmonic

compressor, the latter being most expensive, hence relatively

unattainable by the general public.

In using compressed speech, valuable time can be saved. The human

brain can process information much faster than normal speech, evidenced

by the fact that we are able to sight read several times faster than we

are able to speak. With compressed speech, it becomes possible to

match the listening speed of the aural pathways to the processing speed

of the brain (72-88, 110, 115).

Intelligibility and comprehensibility of compressed speech depends

on many factors, namely:

1. Degree of compression,

2. Method of compression,

3. Rate of the original speech,

4. Prior experience with compressed speech,
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5. Quality of the speaker's voice,

6. Nature of the material to be compressed (65-67, 91).

Speech compression is achieved electro-mechanically or electronically

by removing segments of speech from the recording and splicing to-

gether the remaining segments.

Efficiency in time is conversely offset by dependency on serial

disposition of recorded information. Rewinding the tape to search for

content of specific information desired as well as cost of production

are problem areas to be resolved. At the present time, the American

Printing House for the Blind and the Perceptual Alternative Laboratory

at the University of Louisville, Kentucky, are jointly experimenting

with adding indexing information to all types of recorded tapes (174).

The individual who reads by listening to a record or tapes is

very much dependent upon the oral reader's rate of speaking, voice

inflections and pitch. In addition, the aural reader is not in

control of his or her own reading rate when conceptual difficulty,

grammatical construction and word familiarity of the message vary

(95, 136). Only sensory information is available to the listener at

any given instant, which leaves the listener dependent upon memory for

the availability of occurred speech (34, 129).

One theory yet to be examined by research is the differences, if

any, between the oral and the print configuration. These differences

may make it necessary for the reader to process or encode differently.

Still several eminent researchers have concluded that reading by

listening seems a practical alternative for some blind individuals

(72, 133-134, 149, 185). Time-compressed speech by periodically dis-

carding samples of the speech signal, and by reproducing the retained

speech samples seem highly successful if the samples are consecutive.

Much of the English language is redundant (65, 136). Discarded samples

must be kept short enough so that no critical feature of a speech sig-

nal can be entirely contained within a discarded sample; usually 30-60

milleseconds in duration or less (29, 32, 66, 88, 103, 119).

Researchers concur that there is considerable variation in the

ability of listeners to comprehend accelerated speech. Listener
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characteristics which might influence this are as follows:

1. The sex of the listener. Comparisons of male and female listeners

have revealed no sex-related differences in listening comprehen-

sion for word rates ranging from 174 to 475 wpm (28, 82, 93).

2. The listener's age and educational experience. There appears to

be a positive relationship between the age-grade level of school

children and their ability to comprehend accelerated speech (53,

54, 134, 136, 153, 157, 176).

3. The intelligence of the listener. There is presently little

evidence available to permit a conclusive report regarding the

effect of intelligence on the comprehension of compressed speech;

however, Fairbanks (65), and others have found a positive correla-

tion relationship between intelligence and the ability to compre-

hend accelerated speech among adults (23, 34, 78, 85, 88).

4. The visual status of the listener. There is evidence that blind

listeners comprehend time-compressed listening selections better

than sighted listeners (18, 72-79, 102, 104).

5. Reading rate and listening rate. Those perceptual and thought

processes that are responsible for individual differences in read-

ing rate may also contribute to the individual differences in the

ability to comprehend accelerated speech. Orr, et al. (149)

hypothesized that fast readers should be able to comprehend

accelerated speech at a faster word rate than slow readers. They

found a positive correlation between reading rate and the ability

to comprehend.

6. Readability of material presented. There are formulas for esti-

mating what is termed "absolute difficulty" of a selection. These

formulas have generally been developed for material that is to be

read visually. It has often been assumed that listening difficulty

of a selection is the same as its reading difficulty. In one

study, comprehension test scores suggested that scientific selec-

tions chosen were more difficult, relatively, than the literary

selection (61).
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The aural reader's reading rate is the oral reader's speaking rate,

which for professional oral readers is approximately 175 wpm. A silent

visual reading rate usually falls within 250-300 wpm and the blind adult

Braille reader may read 110 wpm (146).

Nolan and Morris (144: 6) conclude:

...The use of a recording frees the aural reader from
dependence on the oral reader,and this is an important
factor. However, he should be freed from dependence on
the oral reader's word rate, as well, and he can gain
this independence by listening to time-compressed
recorded speech.

Stromer (173) disagrees with the above findings in that:

...In the Newsletter which arrived today, December 18,
1967, there's a comment to the effect that no use has
yet been made of compressed speech as a study technique.
While this is technically true, I should point out that
a good many of those of us who are blind have been using
speeded up play-back for a good long time for our read-
ing purposes...For the past 15 years, as a college
student, and now as a college teacher, I have been play-
ing back all my records at speeds up to 60% faster than
the recorded speed. Granted this distorts the voice,
but it is not intolerable if the original recording is
clear and is done with a man's voice with reasonable
low pitch. I know of other blind students who quite
consistently play their tapes back at double speed,
since on tape recorders there is no middle ground...
Many of us are hopeful that materials will be available
in compressed form, but it is obviously going to be a
long time before most of us will get material in com-
pressed form...I assure you, many of us have long been
speeding up recorded materials and would not remain
sane very long if we had to go back to dragging along
at 160 wpm. But if you can bring us to compressed speech
also, more power to you (172: 3).

Historically, the first commercially available speech compressors

were of the electromechanical type. Foulke (73: 172), a pioneer in

compressed speech, explains the interest:

...Electromechanical compressors were satisfactory in terms
of signal quality, but they were too expensive and diffi-
cult to operate to make individual ownership feasible. In
spite of this serious shortcoming, they made it possible to
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conduct a great deal of research using precompressed speech,
or speech that was first compressed and then presented to
listeners. This research indicated that when listeners are
presented material they had not heard before, increasing
word rate has no important effect on listening comprehension
until a word rate in the neighborhood of 275 wpm is exceeded,
but that comprehension falls off sharply thereafter. If a
listener has heard a selection before, and is familiar with
it, he can listen at much faster word rates. It was also
shown that the word rate beyond which comprehension begins

to decline depends, to some extent, on the kind of material
heard.

Foulke and Sticht (86), in an excellent review of the literature, sum-

marized the findings of laboratory experimental research germane to the

various techniques for the acceleration of speech, methods for its

evaluation and characteristics of the listener that may affect percep-

tion of time-compressed speech. They proceeded to delineate the

explicit implications of the research:

...These studies are in general agreement regarding the
finding that, when compression is accomplished by the
sampling method, word intelligibility is not seriously
degraded until a relatively large amount of signal infor-
mation has been discarded. The finding that increasing
the amount of compression has a different effect upon
listening comprehension than upon word intelligibility
suggests that decreased intelligibility is not, in itself,
an adequate explanation for the loss in comprehension that
is observed at faster word rates. One might expect
decreased intelligibility to interfere with comprehension
to some extent. However, the listener's uncertainty
regarding imminent speech is reduced because of his ability
to estimate the sequential dependencies in meaningfully
connected words and syllables, and there is a further sub-
stantial reduction in uncertainty when he has heard enough
of a message to form a valid hypothesis about its contents.
The reduction in message uncertainty should significantly
counteract losses in word intelligibility, and the finding
by French and Steinberg that listeners can understand mes-
sages composed with words whose syllables are only 67%
intelligible, suggests that this is the case... The increase
in the rate at which comprehension declines beyond 275 wpm
suggests that when a certain critical word rate is reached,
a factor in addition to signal degradation begins to deter-
mine the loss in comprehension. The understanding of spoken
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language implies the continuous registration, encoding, and
storage of speech information, and these operations require
time. When the word rate is too high, words cannot be pro-
cessed as fast as they are received, with the result that
some speech information is lost...when channel capacity is
exceeded, some of the input cannot be recovered at the out-
put...a good deal of research on sentence, word, and syllable
rate, and upon the amount of distribution of processing time
in connected discourse, will be required in order to provide
a more substantial basis for the hypothesis (86: 19, 20).

Visually impaired individuals have at their fingertips, with com-

pressed speech, an important kind of parity with their counterparts,

visual readers. The visually impaired will be reading at a rate that

is individually chosen, and the rate can vary in response to the nature

of the matter being read, in accordance with individual needs and pre-

ferences.

Reading by listening appears a viable alternative to visual read-

ing. However, it is not as effective as visual reading, because many

of the operations which account for the success of visual reading are

not available to the aural reader. If aural reading is to become par

with visual reading, identification of those particular elements of

visual reading must be correlated to the aural reading. Much research

and development is needed.

Related Studies

Tuttle (176) did a study which examined two aspects of reading

behavior: comprehension and time. He compared reading by Braille,

reading by listening to normal recordings and reading by listening to

compressed speech. His results indicated that:

1. No difference in comprehension among the three reading media was

found;

2. Reading by Braille took almost twice as long as reading by

listening to normal recording and almost three times as long as

reading by listening to compressed speech; and

3. Reading by compressed speech was the most efficient method of the

three.
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Tuttle concluded:

...this study has demonstrated that blind students do not
all respond in the same way to reading by Braille and read-
ing by listening. There are some students who comprehend
much more through one medium than the other. This implies
that, for any given individual, textbooks and recreational
materials must be made available in the medium which is most
effective for him (176: 44).

Tuttle's study did not include the reading of graphs, maps, and

other technical materials, nor were the effects of reading by listening

on the acquisition of allied skills such as spelling, punctuation or

grammar examined. Tuttle further expostulated, "Braille is still the

most exact medium for reading and writing for the blind" (176: 44).

Plattor (153) described her research with elementary school children

in a "Listen and Think" program:

...In North American countries, literacy is generally
measured by the ability to function with written language.
The key role of the receptive skill of reading in thought
and communication has long been recognized. However, were
literacy to be measured by ability to LISTEN, it might well
be discovered that most schools have produced and are con-
tinuing to produce generations of functional listening
illiterates...learners who cannot listen sufficiently well
to use this skill effectively in communication (154: 4).

There remains a paucity of research about adult, visually impaired

individuals with the use of either Braille or compressed speech, much

less a comparison of learning behavior with both. Retention of learn-

ing was not explored by researchers in compressed speech, nor were

there comparative studies in this area.

In 1970 Morris and Nolan (133: 17-18) concluded from their

research with blind high school students that problems with attention

were often encountered when listening to recordings:

...their minds were prone to wander while listening.
Even brief lapses in attention were reported as causing
significant losses of information. This, then, could
only be remedied by replaying the section previously
not attended. Note taking was offered as the best solu-
tion to the problem of keeping attention focused on the
recorded material. Approximately two-thirds of the
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the students interviewed admitted they sometimes became
sleepy while listening to recordings and occasionally even
dozed off. This usually occurred when listening to material
considered uninteresting or when studying late at night.
Reader style was also mentioned as a cause for sleepiness...
The most frequently mentioned solutions were to take notes
(actively engage in study) and to sit rather than lie down...
Other methods of combating sleep mentioned where: avoiding
the use of earphones, studying in a cold room, eating,
physical exercise, and self-discipline.

...the process of taking notes was emphasized as a means of
turning the listening experience from a passive one to an
active one and compelling focus of attention...Notes made
from recordings were usually written rather than recorded.
Some students made them as their playback equipment played
while others stopped it while they made their notes and
started it up again when they had completed the note...
Because of the difficulty of finding the place when referring
back to recorded material, a couple of students noted it was
necessary to take more notes when using recorded textbooks
than when using bound ones.

When comparing the usefulness of recorded and printed tests, Morris

and Nolan suggested:

...The disadvantages cited were that material presented
orally is not remembered as well as that which is read,
that it is necessary to take more notes when studying from
recordings and that it is more difficult to take them, that
it is harder to concentrate while listening than while
reading, that vocabulary and spelling are not presented in
a way conducive to learning on recordings, that it is harder
to find a particular place in recordings, that there is no
index in recordings making it more difficult to find speci-
fic topics, that one is less likely to study or review when
using recordings, that recorded materials cannot be used at
school, and that use of recordings requires more time than
use of bound books. In direct contradiction to the latter,
other students noted as an advantage to the use of recordings
was that they provided an easier means of study and that
material heard could be remembered better, which is probably
particularly so for students who are not proficient readers...
Several students commented they felt they could learn equally
well via either medium or they had no real preference...One
student commented that he liked to use his print book at
school and the recorded version at home (133: 19).

Morris and Nolan's research rejected some material for recording

feasibility:
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...Some types of subject matter do not appear amenable to
presentation in recorded form. Among these are mathematics
and some of the sciences...Study is needed to develop
criteria for determining which kind of texts should be
recorded (132: 21).

...A reason given for the recommended use of recorded material
for literature and history was that both of these subjects
require a great deal of reading. The advantages of hearing
the pronunciation of names and places was another reason why
some thought it the better medium for learning history. Hear-
ing the pronunciation of foreign words was considered of great
educational value in the learning of the language...0thers
felt that bound books provided the best means of learning a

foreign language because they could present the grammar,
spelling, and accents of the language with greater facility
than recordings. Ideally, perhaps the two media could be
used to complement one another.

Finally, in a related article Nold (147) expresses his view on Braille,

technology and literacy:

...Despite all logical arguments to the contrary, the ques-
tion, "Is Braille a dying skill?" keeps popping up. With
the advent of recording equipment and reading devices such
as the Optacon, Stereotoner, and others which give out
audible signals as their users scan the printed page,
opponents of Braille keep reminding us that need for read-
ing those embossed dots is passe...These devices are quite
expensive and require skills that many persons cannot
acquire. They are not as portable as a slate and stylus,
and most important, they read but do not write...I am not
against progress, and surely these devices will have their
place in helping blind persons attain greater communication
skills. Each has its own place in the scheme of things; in
providing tools with which persons without sight can become
more independent; fill positions formerly closed to them;
and make it possible to read printed material without having
to wait for reading assistance...Recently, legislation that
requires students who are blind or have other handicaps, to
be educated in their own school districts rather than to be
sent to a residential school or one with special education
centers has created a potentially dangerous situation so far
as Braille is concerned. Consider what will happen when one
blind student enters a school where no one is trained to
teach Braille, and where teachers are reluctant or unprepared
to cope with this one child...Solution--the cassette recorder,
of course. I reported in a previous editorial about the
teacher who actually admitted she gave her students the option
to choose between learning Braille and using a recorder. With
Braille as difficult as it is to learn, and with a recorder so
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much fun to play with, is there any doubt about which
options students will take? The danger of using recorded
material exclusively is that students will never learn
how to spell, punctuate, or compose written material
effectively...most occupations, as well as coping with
everyday living problems, will require a certain amount
of writing skill. The ability to make notes is a valuable
asset and greatly enhances one's capacity to maintain a
reasonable degree of independence...but if teachers have
had no experience instructing blind persons, are they
likely to realize the additional handicaps that are
imposed upon their students by not learning Braille?...
Learning after the age of 40, I have never developed read-
ing skills, but I write it fluently and use it daily for
notes, appointments, labelling, and writing letters...I
find Braille invaluable...but Braille, like a foreign
language, is hard to learn and difficult to use (147: 91-
92).

Reflected in this intensive and extensive review of the litera-

ture is the urgent need to examine and redefine the scope and role of

Braille versus compressed speech when retaining material learned. This

research was conceived and energetically pursued with the hope of pro-

viding practical information which would contribute to the education

of the visually impaired individual and subsequent utilization by

potential teachers of the blind.
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III. RESEARCH DESIGN AND METHODOLOGY

A

Chapter III is devoted to the methods and procedures used in this

investigation and is divided into four major sections: 1) Design of

the study and description of the sample population, 2) Statement of

the null hypothesis and an explanation of the instruments used,

3) Delineation of the procedures followed in the production of the

study materials and an examination of the procedures for data collec-

tion, and 4) The statistical treatment of the data.

Design of the Study

This research study was conducted to determine the differences,

if any, in learning health education material using Braille or com-

pressed speech format. The study population consisted of thirty

legally blind adults residing in the Mid-Willamette Valley, Oregon.

Each study participant was a Braille, grade two, reader. The research

also examined the relationship between various demographic/biographic

characteristics which might have had an effect upon the achievement

scores. The demographic/biographic variables studied were: 1) Pres-

ent age, 2) Highest educational level achieved, 3) Age at loss of

vision, 4) Age at initial learning of Braille, and 5) Age at initial

use of audio reading materials (talking books).

Criteria for Sample Selection

The defined population for this research study was limited to

legally blind adult, Braille, grade two, readers. This population was

chosen because of its accessibility. Due to recent federal legisla-

tion (P.L. 93-380), access to student records, even to the point of

acquiring names and addresses for sampling purposes, was blocked by

the private and public school officials' interpretation of the law.
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The state of Oregon has maintained a history of acknowledging

responsibility for the education and training of the visually impaired

individual to afford opportunity for independent living. Antitheti-

cally, methods of delivering programs and results of such are dichoto-

mous.

Fragmentation of government agencies makes communication among

them difficult. Civil rights laws governing the gathering of pertinent

information and confidentiality laws hinder any dissemination of infor-

mation. The 1970 census made no effort to obtain any information con-

cerning the blind. Satchwell (165) in 1940 researched the blind in

Oregon and reported no reliable data collecting system for the status

of the blind; the situation remains unaltered.

Gibbens (165) reports that the Oregon Commission for the Blind has

been mandated by the legislature the task of keeping a registry of

Oregon's blind population. This register, however, is not all-

inclusive since only adults are eligible for services. Carney (31) and

his statistician, in the fall of 1977 when this study commenced,

revealed that their office did not have client records divided into

categories that would lend knowledge concerning Braille reading ability.

The State Department of Education serves school-age children while

pre schoolchildren fall under the auspices of their parents and the

medical providers. Children from birth to school age are reported by

physicians and optometrists to the State Board of Health. There is no

law to require the State Board of Health to provide information rela-

tive to blindness to the Oregon Commission for the Blind nor to the

State Department of Education. In fact, the Public Welfare Division of

Human Resources in Oregon has indicated that it possesses a registry of

blind individuals seeking financial assistance but because of confi-

dentiality laws, is unable to compare the registry with that of the

Oregon Commission for the Blind. During the legislative session (1976-

1977), Senate Bill 890 was proposed to create a central clearing house

for information concerning the blind. This bill was shelved by the

Ways and Means Committee (166).



54

The initial research participation letter request was sent to all

Braille, grade two, readers registered on files at the Oregon State

Library, Services for the Blind and Physically Handicapped by the

librarian (164). A study participant name and address list was

obtained only upon receipt of affirmative replies. The library's adult

Braille, grade two,readership population was chosen for the study since

there was no other available registry of Braille readers.

This study was reviewed and approved by the Oregon State Univer-

sity Committee for the Protection of Human Subjects. This was done in

accordance with the policy on Protection of Human Subjects of the

United States Department of Health, Education and Welfare (Appendix A).

Approximately 4,000 persons with visual impairments reside in

Oregon (31). Oregon State Library, Services for the Blind and Physi-

cally Handicapped has 106 visually impaired Braille book readers, 60

are active readers of Braille books. Fifty-nine registered Braille

book readers reside in the Willamette Valley and these 59 readers were

sent the initial study participant request letters because of travel

accessibility. Thus, geographically, study participants resided in

cities between the Coastal and Cascade mountain ranges: Portland,

Sandy, Gresham, Lake Oswego, Beaverton, Salem and Eugene. Potential

study participants, all legally blind adults who read books in Braille,

grade two, were sent a letter in primary large print (Appendix D).

Table 1 shows a summary of initial study participation letter mailing

and telephone contacts.

Table 1. Number of visually impaired individuals contacted, and number
of participant acceptance.

Contacted Participant Acceptance

Initial mailing 59

Telephone Contact 20

Total 79

15

20

35

Fifty-nine initial letter requests for study participants were

sent from the Braille readers file, Oregon State Library, Services for
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the Blind and Physically Handicapped. Twenty-six letters were returned;

fifteen respondents were willing to participate and eleven were not

interested in participation.

Most Braille users do not write, prefering to use a telephone or

typewriter when available. Thus, an open invitation was given to

clients of the Oregon Commission for the Blind as well as to members

of various organizations of the visually impaired. This issuance

yielded 20 adult Braille, grade two, readers expressing an interest in

the study. These adults were contacted by phone. The total partici-

pant acceptance then was 35 adults. However, five of these willing

participants were eliminated in the final study participation due to

inability to contact for initial interviews or geographic inaccessi-

bility. Table 2 summarizes this data.

Table 2. Study drop-out and participant percentages.

Total Persons
Available

Persons Failing Total Persons
to Participate Participating

35 5 30

(100%) (14%) (86%)

The total of 30 persons participating in the study comprised 86% of the

total available in the participant pool.

Instruments

Pre- and Post-Test

A 14-question, multiple-choice achievement test covering content

from the experimental unit was developed by the researcher. A thorough,

systematic check of the items was made for content validity. Multiple-

choice questions were used for the pre- and post-test questionnaire

instruments because

1. They measure learning from the rote knowledge level to the most

complex level,
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2. Multiple choice items can require students to discriminate among

options that vary in degree of correctness,

3. Multiple choice items usually have four or five options, which

reduces the effects of guessing, and

4. The multiple-choice format is particularly amenable to item analy-

sis in detecting areas of student weaknesses, evidence of item

ambiguity, item difficulty and the extent to which the item

measures individual differences (98, 184).

The multiple-choice achievement test using items from the experi-

mental study unit on diabetes was submitted to a group of seven pro-

fessional health educators and professors on staff at Oregon State

University for a "face validity" review (170). They were requested to

review the instrument for readibility, validity of testing, appropriate

content and over-all soundness. After making suggested revisions and

resubmitting the instrument twice to the panel, the achievement test

was then submitted to a pilot study. This test comprised both the pre-

and post-test (Appendix I).

Personal Data Questionnaire

The personal data questionnaire was constructed to collect demo-

graphic/biographic information that might influence the achievement

potential of the visually impaired adult when using Braille or com-

pressed speech as a learning mode (a sample of this instrument is in

Appendix I). The variables included in this personal data question-

naire were selected as a result of interviews with members and officers

of the Oregon Council of the Blind, the National Federation for the

Blind of Oregon, and the Oregon Alliance of Blind Students (a student

chapter of Oregon Council of the Blind)(55, 167, 187).

Pilot Study

Twenty people in Corvallis, Oregon, were randomly selected for

the pilot study population. These persons were not participants in
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the final study. They were sighted and had no visual impairments.

description of the pilot study population is seen in Table 3.

Table 3. Demographic characteristics of pilot study participants.

Age
Range Male

Achieved
Female Educational Level Number

18-20 1 0 G.E.D. 1

21-29 0 4 High School Diploma 10

30-39 4 3 Trade School 3

40-49 3 3 One Year of College 2

50-59 0 1 Community College 3

60-69 1 0 College Graduate (4 years) 1

Total 9 11 Total 20

The pilot study population consisted of nine males and eleven

females having educational experiences ranging from completion of high

school (one had a general education development or GED) to graduation

from a four-year college program. Each person was given a pre-test

and, upon completion of it, was given a print copy of the instructional

material on diabetes to read during the following week. Three weeks

after the study material was collected, a post-test was administered

and the personal data questionnaire was completed (as much as was

relevant). No time limit was imposed upon the test situation. The

pilot study was done to test for readibility of material, for sound-

ness and for clarity and comprehension of content.

Results from the pilot study and participant comments indicated

that minor changes in wording were required to remove ambiguity. Hence,

the testing instruments were revised accordingly before use with the

actual study participants in collecting data. No data obtained in the

pilot study were included in the final study.
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Production of Study Material

Study Material on Diabetes

The instructional unit on diabetes was taken verbatim from the

book, Understanding Diabetes with permission of the author (171). This

book was chosen because of its statewide use in various clinics for

diabetic patients as well as by the recommendation of the Oregon

Diabetes Association. No illustrations were used. The print copy of

the two chapters used in this research as the instructional material

(on exercise and foot care) is Appendix G. These chapters were chosen

for their readibility and motivational appeal. Diabetes is the leading

cause of adult blindness (1, 41) and as suggested by Carney (31),

diabetes is reported a major concern of many of the newly blind adults

recently being seen by the Oregon Commission for the Blind program.

Preparation and Duplication of Material

The unit of instructional material on diabetes and the pre- and

post-test instruments were transcribed into Braille, grade two, accord-

ing to the Library of Congress Braille Instruction Manual, Krebs and

the Code of Braille Textbook Formats and Techniques (116, 121, 122) by

Durland, Instructor of volunteer Braillists. The multiple-choice test

instruments were of eight and nine Braille-transcribed pages. The

instructional unit on diabetes was 19 Braille-transcribed pages.

Duplication by thermoform of the original Brailled material was

accomplished at the Volunteer Braille Service, Temple Beth Israel,

Portland. Individual pages were thermoformed by the director of

Volunteer Braille Service, two Braille instructors and the researcher.

Each page was thermoformed individually: 530 thermoformed Braille,

grade two, pages for the two test instruments and 285 thermoformed

Braille, grade two, pages of study material. These were collated and

each study unit and test instrument was bound by plastic round rings.



59

Each study participant was given two Brailled test instruments and

an individual unit of instructional material on diabetes. Fifteen

participants were given the instructional material in Braille and fif-

teen each received two compressed speech tapes (one of instructional

material and one of unrelated material with which to practice listening

to compressed speech).

Preparation of Compressed Speech Tapes

The original tape of the instructional material on diabetes was

recorded at a studio of the radio station, KBVR, Oregon State Univer-

sity. This tape was recorded according to explicit instructions and

standards set by Foulke (89), director, Center for Rate-Controlled

Recordings, a unit of the Perceptual Alternatives Laboratory, Univer-

sity of Louisville, Kentucky. Appendix E gives these instructions.

The original tape was produced on a Sony TC-105 reel-to-reel

tape recorder in a sound-proof studio. Since the sampling process,

which alters the rate of recorded speech, adds noise to the speech

signal, the signal-to-noise ratio of the original tape was minimized.

The tape used was of classroom television quality, recorded at full

track capacity, 3 3/4 inches per second (ips) as recommended by

Livingston (123), director, Classroom Television, Oregon State

University.

This original tape was recorded at approximately 175 wpm except

for the vocabulary listing, at 165 wpm. Timed, pre-recorded short

segments were spliced out and then words were counted in each 60

second interval.

Researchers have debated particular characteristics of the male

or female reader's voice that may effect comprehension when using

accelerated speech. Most research concludes that voices, regardless

male or female, with a clear, crisp quality have better intelligibility

when compressed (82, 85, 92, 95, 107).

Recorded speech of radio and television announcers, who read at a

fairly even rate with moderate expression, remains more intelligible in
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time-compressed speech than does speech of actors, who read expressively

with considerable variation in word rate, timbre and pitch (54, 57, 92,

86-88). Studies by Foulke, Weaver and Goldhaver (82, 93) investigated

word rate, voice quality, and reading styles of the female and male

readers employed in the Talking Book Program at the American Printing

House for the Blind, Kentucky. Their results did not confirm the

expectations of preference of the male voice but did suggest further

research to identify factors related to comprehension in material

recorded by either male or female readers.

The matter of voice preference for use in this study became a

potentially critical factor in the outcome of the study. A personal

telephone communique as well as a letter from Morris (135) acting

director, Department of Educational Research, American Printing House

for the Blind, Kentucky, suggested using a professional male reader's

voice. A copy of her letter is located in Appendix C. Conversely, a

telephone communication with Foulke's staff (89), Perceptual Alterna-

tives Laboratory, University of Louisville, Kentucky, suggested that

the researcher's female voice was suitable, as it was clear, and crisp

with moderate expression. Further consultation with Livingston (123),

director, Classroom Television, Oregon State University, concurred

with Foulke's staff. Thus, the researcher's voice was used to record

the original reel-to-reel tape of instructional material on diabetes

for this study. This recording met the standards of the National

Braille Association, Inc., Tape Recording Manual, Rev. 1974 (139). The

medical terminology vocabulary listing used was first pronounced, fol-

lowed by the spelling of the word and then the definition.

The reel-to-reel tape recorded full track at 3 3/4 ips was com-

pressed 1.6 or 63 percent by the Lexicon, Varispeech II machine lent

to the study by Yoes (186), vice president, Educational Systems, Inc.,

Beaverton, Oregon. The following table, adapted from the Varispeech

Owner's Manual (150), depicts the factors of speed, percent of play

time, and pitch. This table gives the percentage of play time as a

function of the speed factor control setting. The pitch shift factor

corresponding to any setting of the speed factor control is the
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Table 4. Speed factor, percentage of play time, and pitch factor of a
Lexicon, Varispeech II, compressed speech machine.

Percent
Play

Factor Time

Discarded
Time

(milliseconds)
Pitch
Factor

0.5 200 -100 X0.200

0.6 167 -67 X0.167

0.7 143 -43 X0.143

0.8 125 -25 X0.125

0.9 111 -11 X0.111

1.0 100 00 X0.100

1.1 91 9 XO. 91

1.2 83 17 X0. 83

1.3 77 23 XO. 77

1.4 71 29 XO. 71

1.5 67 33 XO. 67

1.6 63 37 X0. 63

1.7 59 41 X0. 59

1.8 56 44 X0. 56

1.9 53 47 XO. 53

2.0 50 50 XO. 50

2.1 48 52 XO. 48

2.2 46 54 XO. 46

2.3 44 56 XO. 44

2.4 42 58 XO. 42

2.5 40 60 XO. 40

division of the percentage of play time by 100. For example, at a

speed factor of 1.6 (this study's speed factor), the percentage of

play time is 63 percent, while the pitch factor is X0.63. This indi-

cates that the output frequency, fo, equals the input frequency, fi,

multiplied by 0.63 (fo = 0.63 fi). The percentage of time discarded is

100 percent minus the percentage of play time, which in this study was

considered a discard interval of 37 milliseconds. Throughout the

experiment the compressed speech rate was held constant at
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approximately 275 wpm (except vocabulary listing which was at 255 wpm)

or 37 percent of normal speech (175 wpm).

Duplication of this now compressed speech tape was completed with

the Telex tape recorder. The Lexicon, Varispeech II, machine was

calibrated to the Telex (see Appendix E) for conversion from reel-to-

reel to a cassette of compressed speech recording. Fifteen copies of

this cassette of compressed speech were bulk duplicated at the

office laboratory of Educational Systems, Inc., Beaverton, Oregon.

Compressed Speech Practice Tape

Hoatson (107) investigated the effects of training in accelerated

speech as a transfer of learning and improving comprehension of com-

pression. He concluded that positive learning transfer occurred during

greater compression of speech.

This research, which indicated that learning was more effective

when a practice tape was used, prompted the inclusion of a practice

tape of accelerated or compressed speech for the study participants

assigned to the compressed speech study unit. Material used for this

practice tape was unrelated to diabetes.

A record, Compressed Speech Samples, from the Library of Congress

was dubbed onto a cassette tape by using the 8 rpm record player

(Talking Book Machine) from the Library of Congress, Services for the

Blind and Physically Handicapped, and a Panasonic portable tape

recorder. A preface to the practice tape as well as introductions to

each compressed speech sample was taped by the researcher in the

studios of KBVR. These segments were patched in sequential order onto

the tape (Appendix E). Fifteen copies of this tape were bulk dupli-

cated at the laboratory, Educational Systems, Inc., Beaverton.

Two other tapes were produced at the studios of KBVR: 1) Tape A,

a script explaining the study participation responsibilities for study

participants receiving the Braille transcribed study materials, and

2) Tape B, a script identical to Tape A, intended for those in the
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study receiving the compressed speech tapes. Print copies of these two

scripts are Appendices F-1 and F-2, respectively.

Statistical Hypotheses

The null hypotheses tested in this study were:

HO
1

No significant difference is observed in the retention of health

information as indicated by the mean scores of the group using

Braille and the group using compressed speech.

HO
2

No significant relationship exists between such demographic/

biographic characteristics as: 1) Present age, 2) Highest educa-

tional level achieved, 3) Age at loss of vision, 4) Age at initial

learning of Braille, and 5) Age at initial use of audio reading

materials (talking books) and the use of Braille or compressed

speech.

The hypotheses were stated in the null form for statistical pur-

poses and were statistically analyzed. Management of the statistical

procedures was accomplished through the use of a one-way analysis of

covariance "t"-test, discriminate analysis, and step-wise multiple

regression utilizing the Pearson's "r" statistical computations.

Data Collecting Procedure

The following design procedure for collecting data was used:

1. Study respondents were assigned a number upon receipt of their

participation acceptance. These numbers were randomly assigned

to the two experimental groups by use of a table of random num-

bers to attain group equivalency.

2. The respondents (N = 35) were telephoned to set up mutually agreed

upon times for initial home visits. Five persons were eliminated

due to inability to make contact or inability to meet the study

travel schedule and time frame (N = 30).
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3. The initial home visit consisted of:

a. playing the pre-recorded Introduction to the Study, Tape A or

B,

b. administering the multiple-choice test, Set One,

c. presenting the experimental treatment of instructional material

in Braille, grade two, or compressed speech, and

d. agreeing to the second and third home visit (or place of

respondent's choice) arrangements.

The Introductory Tapes, which clarified and explained the purposes

of the research and participation responsibilities, were played

for each participant in exactly the same way to provide consis-

tency of instruction format.

4. The treatment extended over a five week period, including three

home visits. These visits occurred during February through April,

1979. The second visit existed merely for the retrieval of the

study material. The third visit included completion of the post-

test (Set Two multiple-choice instrument) and a taped personal data

questionnaire.

5. All tests were administered in an untimed situation. Rate of

reading the material in the study of the multiple-choice questions

or the instructional units on diabetes was not part of the study.

Statistical Treatment of the Data

Processing the Data

The pre- and post-test questionnaires and the personal data

questionnaire were hand scored twice to insure accuracy. Tapes were

reviewed several times to insure verbatim responses were accurately

recorded onto the open-ended response sheets and subsequently put in a

randomized order to insure confidentiality.

After scoring the pre- and post-test questionnaires and prior to

statistical analysis, the data collected were prepared for keypunching

on IBM cards. By using coded instrument sheets, the cards were punched
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directly from the information on the measurement forms. The keypunched

cards were verified by the Oregon State University Computer Center after

initial keypunching. Data were analyzed by the Cyber computer #73,

using SPSS (Statistical Package for the Social Sciences). Statistical

analysis of the data was completed with the assistance of two graduate

students from the Statistics Department, Oregon State University. The

0.05 level of confidence was selected as the acceptable level of

statistical significance.

The measure for success on the researcher-designed, multiple-

choice instrument was a score of ten correct answers from a battery of

fourteen questions asked. This score of ten was arbitrarily chosen in

consultation with staff personnel, Department of Statistics, Oregon

State University.

In order to maintain integrity in the statistical analysis, it was

advisable to arbitrarily choose a percentage achievement score before-

hand. Otherwise, when data are used to determine any statistical

analysis the data are no longer considered "pure" and one is "data

snooping". Therefore, based on the nature of the questions, the pilot

study results gave an indication that 70 percent correct was a realis-

tic measure of success.

For this study, statistical analysis interest centered around

which variable(s)(priority ordered) predicted success or failure for

the use of Braille or compressed speech. There needed to be a dis-

tinction between two groups of variables that would represent success

or failure but not the degree of success or failure.

Analysis of the Data

Hypothesis 1 was tested by using the analysis of covariance,

which is a method of statistical control through which scores on the

dependent variable are adjusted according to scores on a related, often

antecedent, variable (43, 170). Pre-test scores were used as co-

variates. According to Courtney and Sedgwick (43) analysis of

covariance combines the concepts of analysis of variance and regression
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to handle situations where all variables in the study cannot be con-

trolled, where matching in order to control for initial differences or

inequality is impossible. This procedure tests for significance of

differences among mean scores, accounting for the influence of uncon-

trolled experimental factors. In other words, analysis of covariance

adjusts the mean scores for uncontrolled experimental factors by using

regression analysis procedures; thus, in making these adjustments,

sampling error is reduced and precision is increased.

A t-test was also used in statistically analyzing hypothesis I.

The t-test permits comparison of the means of two independent groups

when the samples are 30 (N = 30) or less. It is used for continuous

measures. Unlike normal distribution statistics (large sample theory),

there is no single distribution curve. The frequency distribution for

the t-statistic depends on the size of the sample: the only parameters

in the t distribution are the t itself and N, the sample size. The use

of a t-test assumes samples drawn from populations normally distributed.

Thus, the t-test is appropriately used as a statistical tool for

contrasting differences between two groups of data derived from equi-

distant interval scales (43, 184).

Hypothesis II was investigated through use of multiple discrimi-

nate analysis. The multiple discriminate program computed univariate

F tests and discriminate weights for the major discriminating variables

(chosen by computer) for each sample. The discriminating power of the

variables used was determined through computation of Wilks' lambda,

which is a function of the roots of W-1A, where W is the pooled within-

groups matrix of deviation cross products (42, 162, 170). Roa's

techniques of chi-square approximation (162) was also attempted for

each of the discriminant functions to determine the significance of

discrimination along each dimension. The computer rejected this

statistical manuever since not all cell sizes in this statistical

examination of the data were equal to five.

The multiple discriminate analysis program as adapted to the CDC

3300 computer was limited to examining 30 variables at one time. The

present study had at least 20 variables of demographic/biographic
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derivation that could be examined by this process. However, since the

total population (N = 30) made cell sizes for variables quite small,

only five of the variables were chosen by the computer for this analy-

sis. Variables perceived as demographic/biographic in derivation used

in the study are as follows (asterisks precede the numbers of those

chosen by the computer) :

1. Sex

*2. Age (at present time)

3. Marital status

4. Main source of income

*5. Highest educational level achieved

6. Present occupation

7. Use of Braille on job

*8. Age at onset of blindness (or loss of vision)

9. Classification of visual acuity

10. Medical diagnosis of vision impairment

11. History of diabetes

*12. Age at initial learning of Braille

*13. Age at initial use of audio reading materials (talking books)

14. Read Braille, grades one, two or/and three

15. Use of slate and stylus

16. Basic education: regular schools or school for the blind

17. Prior use of compressed speech (where, when, length of time)

18. Preference of Braille or audio format in general

19. Preference of Braille or audio format for general reading

20. Preference of Braille or audio format for note-taking

21. Future of Braille

22. Future of compressed speech

Multiple discriminant analysis is a multigroup analysis that finds

the minimum number of dimensions of discriminant functions required for

the description of groups differences (42).

Hypothesis II was also examined using a step-wise multiple regres-

sion analysis. This statistic was used to determine the strength of

the relationship by using each dependent variable and correlating it
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with all other variables in the study. The process estimated whether

the relationships were significant. The Pearson Product Moment Cor-

relation, used as a correlation coefficient, is designed to measure

linear relationships between two sets of interval data. Data were

examined to discover how sets of variables varied, or did not vary to-

gether (43, 170) .

Summary

This research was designed to investigate the difference in learn-

ing achievement scores among legally blind adults who used Braille or

compressed speech as learning modes. The instructional unit of

material in health education was on the tonic of diabetes. This

study was designed to assess whether differences in achievement,

regardless of the learning mode, may have been due to certain demo-

graphic/biographic variables. This chapter discussed the sample popu-

lation selection as well as design of the study procedures. Statisti-

cal hypotheses were stated in the null form. Instruments and methods

for computing and analyzing the data were described. It must be

assumed that any projections to be derived from the findings described

in Chapter IV be limited to analogous populations operating in similar

environments.
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IV. PRESENTATION AND ANALYSIS OF THE DATA

This chapter presents the results and analyses of data obtained

on the pre- and post-test questionnaires and the personal data

questionnaire. The data are dealt with sequentially as follows:

1. Presentation of biographic/demographic characteristics of the

population,

2. Each of the stated hypotheses was considered separately, and

3. A detailed analysis of the statistical testing of each hypothesis

was presented.

This study was conducted for the purpose of determining whether

any differences in learning achievement and retention existed among

those who used Braille or those who used compressed speech. Biographic/

demographic characteristics such as 1) present age, 2) highest educa-

tion level achieved, 3) age at loss of vision, 4) age at initial learn-

ing of Braille, and 5) age at initial use of talking books were

statistically analyzed for a predictive model of success for an indi-

vidual using either Braille or compressed speech.

The study included 30 legally blind adults living in the

Willamette Valley, Oregon. All subjects were volunteers, including

ten males (33 percent) and twenty females (66 percent). All were

Braille, grade two, readers and attested to normal hearing when using

the telephone. No audiometric examinations were given.

The majority of the participant population (67 percent) were be-

tween ages of 20 to 39 years as shown in Table 5. The youngest was 18

and the oldest was 73 years old.

The educational achievement attained by the participants ranged

from high school to several years of college. As noted in Table 6, two-

thirds of the study participants had finished a four-year college cur-

riculum beyond high school and had done further college-level work.

One participant had a doctorate degree and four had completed master's

degrees. One-third had finished high school (one had a G.E.D.) or had

gone to a community college or technical school for further education.



Table 5. Age range of participants.

70

Age Range Number of Individuals Percent

Below 20

21-29

30-39

40-49

50-59

60-69

70 +

Total

1

13

7

2

2

4

1

3

43

23

7

7

14

3

30 100

Table 6. Educational level of participants.

Educational Level
Achieved

Number of
Participants Percent

High school or G.E.D. 6 20

Technical school or community college 3 10

Four-year college graduate 6 20

Beyond four years but no other
degree awarded 7 24

M.S. degree 4 13

Beyond a M.S. but no other degree
awarded 3 10

Doctorate 1 3

Total 30 100

The marital status of this population is reported in Table 7 and

the source of income for each study participant is shown in Table 8.

The majority of the single individuals (57 percent) in this study live

in independent living situations. Of the 11 married individuals, 64

percent have non-sighted partners. Of the total population 20 percent

were unemployed (three others were unemployed during this study), and

53 percent had a regular waged income -- although most of these had
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Table 7. Marital status of respondents.

Status Number of Participants Percent

Single 17 57

Married 11 37

Widowed 1 3

Divorced 1 3

Total 30 100

Table 8. Financial status of respondents.

Status Numbera Percent

Wages, hourly wages, piece work or weekly
pay check 8 27

Savings and investments 4 13

Odd jobs or seasonal work 0 0

Social Security, SSDI, SSI 11 37

Salary, commissions or income paid on a
monthly or semi-monthly basis 8 27

Profits, fees, royalties, share of profit
from a business or profession 3 10

Parents 2 6

Unemploymentb 6 20

a
Respondents were permitted to give more than one answer.

b
Three individuals with CETA-grant positions were terminating jobs dur-
ing or immediately following this study. These job terminations were
not recorded in this table.

only part-time employment income. Job employment status or job satis-

faction was not the intention of this study; however, several indivi-

duals reported much dissatisfaction in obtaining a permanent employ-

ment. Many were employed short-term with CETA fundings, and only a

handful were employed in the position for which their educational back-

ground had prepared them. Some individuals expressed displeasure with

services of the Oregon Commission for the Blind in the area of job

securement or job resources.
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Seventy percent of the study population were totally blind and

thirty percent had slight residual vision (Table 9). Nineteen persons

were congenitally blind; eleven were adventitiously blinded. Medical

diagnosis of the etiology of the visual impairment for each participant

is seen in Table 10.

Table 9. Visual acuity.

Visual Acuity

Absolute blindness

Light perception, light projection
or restricted field

Total

Number of Participants Percent

21 70

9 30

30 100

Table 10. Medical diagnosis of blindness for study participants.

Diagnosis Number of Cases

Congenital
Retrolental fibroplasia 14

Ophthalmia Neonatorum 1

Injury during birth process 1

Retinitis pigmentosa 1

Coloboma (pupils) 1

Cone-rod dystrophy, chorioretinitis,optic atrophy,
astigmatism and nystagmus 1

Adventitious
Accidents (war injury, chemical explosion, injuries
caused by scissors, pitchfork, automobile) 5

Glaucoma 5

Glaucoma, plus cataract, pre-cancerous growth
removed 1

Optic atrophy, result of brain tumor 2

Disease of central nervous system, due to viral cold 1

Table 11 reveals that 12 (40 percent) were adventitiously blind;

18 (60 percent) were congenitally blind. Definitions of the diagnosis
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Table 11. Age level and number of persons congenitally and adventi-
tiously blind.

Age Level Congenitally Blind Adventitiously Blind

Below 20 1 0

20-29 9 4

30-39 3 4

40-49 0 2

50-59 1 1

60-69 3 1

70 + 1 0

Total 18 12

of visual impairments are listed in alphabetical order:

1. Astigmatism is a refractive error due to the shape of the eye.

Rays of light entering the eye in the different meridians do not

have the same focus and for that reason do not produce a clear

image on the retina.

2. Cataracts are conditions in which the crystalline lens of the eye,

or its capsule, or both, become opaque, with consequent loss of

visual acuity.

3. Chlorioretinitis is an inflammation of the choroid and retina;

there may be either a peripheral field loss or a central field

loss.

4. Coloboma is a type of congenital anomaly in which a portion of a

structure of the eye is lacking.

5. Cone-rod dystrophy occurs in the two kinds of cells which form a

layer of the retina and act as light-receiving media. Cones are

concerned with visual acuity and color discrimination; rods, with

motion and vision at low degrees of illumination (night vision).

6. Glaucoma occurs when the intraocular pressure is elevated to a

level which the eye cannot tolerate without injury to its struc-

tural components or impairment of function. Prevention of

partial or total loss of vision from glaucoma is possible only if
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the disease is detected and treated early. Sometimes it is called

"hardening of the eyeball."

7. Nystagmus is an involuntary, rapid movement of the eyeball; it may

be lateral, vertical, rotary, or mixed.

8. Ophthalmia neonatorum is an acute, purulent conjunctivitis (inflam-

mation of the conjunctiva) in the newborn.

9. Optic atrophy is the degeneration of the nerve tissue which carries

messages from the retina to the brain.

10. Retinitis pigmentosa (primary pigmentary degeneration) is a

chronic, progressive degenerative disease (with a hereditary

tendency) of the retina. There is usually misplaced piyment. It

may occur early in childhood or manifest itself later. One of the

early symptoms is night blindness. The visual fields are usually

restricted, leaving only central vision, which may later by

destroyed.

11. Retrolental fibroplasia (RLF) is a condition characterized by the

presence of opaque tissue behind the lens, leading to detachment

of the retina and arrest of growth of the eye, generally attri-

buted to use of high concentrations of oxygen in the case of

premature infants.

The subjects of this study were considered homogenous and were

assumed to be a random sample of persons with visual impairments who

read Braille, grade two.

Examination of Hypotheses

Hypothesis One

The major null hypothesis was as follows. No significant dif-

ference is observed in the retention of health information as indicated

by the mean scores of the group using Braille and the group using com-

pressed speech. The results of the analysis of the data must indicate

that a population difference exists at the stated level of significance

in order to reject the null hypothesis. If the results do not indicate
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that a population mean difference exist (except for random variation),

the null hypothesis cannot be rejected.

The 0.05 level of probability was selected in this study as the

level for rejection of the null hypotheses. A one-way analysis of

covariance, using the F statistic, was used to determine whether signi-

ficant differences existed among means. The hypothesis was tested with

a population sample of 30; 15 visually impaired adults, who read

Braille, grade two material, and 15 visually impaired adults, who

listened to compressed speech (compressed by a sampling method).

The pre- and post-test experimental research design utilized in

this study identified no significant differences by the assessment of

achievement scores of either the Braille or compressed speech. It

should be noted that the measure for success was a test score of ten

correct answers out of the fourteen questions asked in all of the

statistical analyses employed in this research (Table 12).

Table 12. Pre-test scores and post-test scores of study participants.

Pre-test
Scores

Number of
People

Post-test
Scores

Number of
People

6 1 5 1

7 4 6 0

8 3 7 2

9 9 8 3

10 6 9 3

11 3 10 4

12 3 11 3

13 1 12 6

13 7

14 1

Scored 9 or below 17 Scored 9 or below 10

Scored 10 or above 13 Scored 10 or above 20

Total 30 Total 30
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Thus, it was concluded that visually impaired adults were able to

learn successfully health education material by either Braille or com-

pressed speech. A test of means (the t-test) was used for small

sample precision, and, because of the possibility that the two distri-

butions might be differentially skewed, the groups could be signifi-

cantly different and yet have means which were very similar. The t-

test was therefore used to determine:

1. Whether the two distributions were significantly different, and

2. Whether the two distributions were differentially skewed.

The result of the t-test was non-significant.

On the basis of the results obtained by both the analysis of co-

variance and the t-test, null hypothesis I was retained. There is no

difference between the use of Braille and compressed speech for learn-

ing health education material with a given population such as in this

study.

Hypothesis Two

The second hypothesis stated in null form was as follows: no sig-

nificant relationship exists between such demographic/biographic charac-

teristics as 1) Present age, 2) Highest education level achieved, 3) Age

at loss of vision, 4) Age at initial learning of Braille, and 5) Age at

initial use of audio reading materials (talking books) and the use of

Braille or compressed speech.

Statistical analysis and meaningful interpretation presented a

difficult problem because the interpretation of one of the above

variables without regard for the other variables seemed hazardous.

Researchers, however, have consistently emphasized the importance of

assessing complete profiles rather than individual variables. The

developments in multivariate statistics and the feasibility of their

use with computers afford scientific and objective evaluations rather

than here-to-for intuitive or clinical techniques (42).

The multivariate discriminant function analysis serves to deter-

mine the extent to which and manner in which two or more previously
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defined groups of subjects may be differentiated by a set of dependent

variables operating collectively. The contribution a variable makes to

the discrimination between the two groups is determined by its contri-

bution to a discriminant root (determined by the size of its dis-

criminant weight), not by the univariate F ratio. The univariate F

ratio indicates the significance a variable has between groups when

analyzed as a single variable. A variable's univariate F ratio may or

may not be related to the contribution that variable makes to a dis-

criminant root. The actual contribution depends upon such factors as

order of introduction into the analysis, size of variance, and inter-

action with other variables.

Variables are considered to belong to the discriminant root to

which they make the largest contribution (the signs of the discrimi-

nant weights are ignored when comparing contributions). In the analy-

ses which follow in this chapter, a variable which made its largest

contribution to a nonsignificant discriminant root was not normally

identified or discussed or at times even accepted by the computer,

since the sample cell sizes are so small.

Couley (42) suggests that groups could be distinguished from each

other on the basis of the entire profile rather than by analysis of each

profile separately. This multivariate technique takes into account the

relationship between all inventory items or variables, the variability

of group means of the items, and individual variability about group

means on the variables. Thus, simultaneous evaluation of all inventory

items was provided for variables accepted by the computer.

The data of this hypothesis was treated by a multiple discriminant

function analysis. This multiple discriminant function analysis served

to determine the extent to which previously defined groups of subjects

were differentiated by a set of dependent variables. The discriminat-

ing power of the predictor battery was determined through computation

of Wilks' Lambda (A), which is a function of the roots of W-la, where W

is the pooled within groups matrix of deviation cross products. Wilks'

Lambda tests the overall discriminating power of the set of predictor

variables. The null hypothesis is that Lambda equals one (i.e., no
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discrimination between the two variables) in the population from which

the sample groups of variables are drawn. In other words, the dis-

criminant analysis weighs and linearly combines the different factors

so that groups of variables are forced to be as statistically distinct

as possible. An alpha level of 0.05 was established for each discrimi-

nant analysis test. Results of these comparisons did not support the

prediction of a single variable having significance. None of the

variables tested by this analysis were predictors of success when using

Braille or compressed speech with health education material.

The second analysis used to test the second hypothesis was step-

wise multiple regression (which yields a correlation coefficient be-

tween the independent and dependent variables). Multiple regression

is a statistical tool designed to isolate a subset of available pre-

dictor variables that will yield an optimal prediction equation with as

few terms as possible.

Present age, highest educational level achieved, age at loss of

vision, age at initial learning of Braille and age at initial use of

audio reading materials and each of the other demographic/biographic

characteristics are presented separately as a dependent variable, while

the remaining variables act as independent variables and enter the

equation in a stepwise fashion. The procedure then selects the factor

accounting for the greatest amount of variance first, then the second

variable with the greatest amount of variance in conjunction with the

first enters and so on, until the variable contributing the least

amount of variance in conjunction with the previously entered indepen-

dent variables, enters last.

All of the independent variables had to meet an F statistic at the

alpha level of 0.05 level of confidence for statistical significance.

The statistical results of these analyses were not significant in terms

of accounting for a significant amount of variance attributed to the

dependent variables, therefore the null hypothesis was retained.

The following portions of this chapter will be devoted to the

statistical analysis of the data relevant to this study. Tables with
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analyses of the data are presented and procedures used for testing each

hypothesis are indicated.

Analysis of the Data

Data from the pre- and post-test responses on a multiple-choice

questionnaire from the 30 study participants were analyzed to determine

achievement competency by using Braille or compressed speech as the

learning mode for health education material. Biographic/demographic

characteristics that were discriminant predictors of success when using

either learning mode were also analyzed statistically. The data are

presented in two parts:

1. Success in learning health education by Braille or compressed

speech, and

2. Discrimination in biographic/demographic variables.

Success in Learning Health Education Material

In the development of the analysis of covariance, the usual proce-

dure was followed in determining the sum of squares and mean squares.

For the study the pre-test score was considered as the covariat

(independent) factor and the post-test score was the dependent variable.

The analysis of covariance results are shown in Table 13. The

statistical data indicated that there are no significant differences

between the means tested; therefore, the null hypothesis was retained

because the computed F value (0.78) was less than the tabular F value

(4, 18) .

Table 13. One-way analysis of covariance of achievement scores of
Braille and compressed speech users.

Source of Variation df Sum of Squares Mean Squares

"Between" groups 1 0.46 0.46

"Within" groups 28 149.32 5.53 0.78

Total 29 150.67 5.20
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Because the hypothesis was retained, it was concluded there were

no significant differences existing among the mean scores of the two

experimental groups, Braille or compressed speech. If there really is

no significant difference between achievement and learning retention

scores using either Braille or compressed speech, then the use of

either becomes a matter of choice.

A chi-square computation was attempted but rejected by the com-

puter because not all cells were filled since the sample population was

so small. The chi-square statistic is used to determine how well a

distribution of scores fits a normal curve (goodness of fit).

The student's t-test is an inferential statistic designed to

measure the difference between two independent group means and is

usually used with groups of 30 or below.

Table 14. t-test for mean scores of Braille or compressed speech users.

Number
of cases Mean S.D. t -value

2-tail
probability

Braille 15 1.87 2.67

Compressed
speech 15 0.73 2.79

1.14 0.27

Table 14 shows the t-test results. The computed t-value is 1.14,

which is smaller than the tabular t-value of 2.05 thus, we fail to

reject the null hypothesis. There is not enough proof to show that the

means are different.

There is no significant difference in achievement scores between

visually impaired adults using Braille or compressed speech in learning

health education material on diabetes. This null hypothesis was

retained at the 0.05 level of probability. An exhaustive look at the

data by means of an analysis of covariance and the student's t-test

has resulted in the retention of the null hypothesis. There is no dif-

ference in the amount of knowledge achievement scores between Braille

users and compressed speech users. There may indeed be a difference,
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but the statistics did not show such. The results could be seen as

positive in the sense that we failed to get a predictive model for

achievement with the use of either Braille or compressed speech.

Discrimination in Biographic/Demographic Variables

A multiple discriminant analysis was employed to resolve Hypothe-

sis Two. Multiple discriminant analysis allows the identification of

a combination of variables which have the highest ability to discrimi-

nant between groups. The method also enables the investigator to draw

inferences about those variables and to predict the group membership of

an unclassified individual if so desired.

Discriminant function scores were provided. A multivariate F

ratio was obtained to indicate significant differences between groups

as based upon multiple dependent variables. Roa's (162) technique of

chi-square approximation was computed for each of the discriminant

functions to determine the significance of discrimination along each

dimension. The data presented in Table 15 suggest results of this

multivariate analysis for those adults using Braille as the experimental

learning mode and in Table 16 for those who used compressed speech as

the learning mode.

Table 15. Multiple discriminant analysis of variables related to suc-
cess when using Braille as a learning mode.

Variablea
(N = 15)

Standardized Discriminant Wilks'

Function Coefficients Lambda

Age at initial use of talking
books

Present age

Pre-test score

0.62

0.44

0.12

0.93

0.92

0.92

F-test of discrimination
Lambda = 0.92
F-ratio = 0.80
a
Variables rejected by computer: age at loss of vision, age beginning
Braille.

Chi-square tests of root
0.98 D.F. = 3
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The multivariate F-ratio (0.80) is not a significant discrimina-

tion level at the 0.05 level (3.59). Roa's chi-square approximation

(chi-square = 0.98, df = 3) did not establish significant discrimina-

tion along a single axis.

There was no significant difference between failure and success in

using Braille with the discriminant variables: age at initial use of

talking books, present age or the pre-test score for this sample popu-

lation of 15 Braille, grade two, readers. This analysis did not dis-

criminate well between variables as predictors of success in using

Braille as a learning mode.

Table 16. Multiple discriminant analysis of variables related to suc-
cess when using compressed speech as a learning mode.

Variable
(N = 15)

Standardized Discriminant
Function Coefficients

Wilks'
Lambda

Age at loss of vision

Age at initial use of Braille

Age at initial use of talking books

Pre-test score

-1.09

1.95

-1.54

-0.21

0.91

0.87

0.81

0.80

F-test of discrimination
Lambda = 0.80
F-ratio = 0.80

Chi-square tests of root
2.39 D.F. = 5

Table 16 reflects variables related to success when using com-

pressed speech as a learning mode. This test does not distinguish be-

tween success and failure very well. There are no positive variables

in this discrimination analysis. The multivariate F-ratio (0.80) was

not significant at the 0.05 level (3.48). Roa's chi-square approxima-

tion did not establish significant discrimination along a single axis

(chi square = 2.39, df = 5). None of the predictors shown in Table 16

influenced the success rate in learning health education material by

use of compressed speech.

There were no significant differences at the chosen level of sig-

nificance between biographic/demographic variables in the discriminant
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analysis for either Braille or compressed speech as learning modes.

Based on the findings of this study, the groups are similar in their

scores on most of the variables.

Another analysis used to test the second null hypothesis was step-

wise multiple regression (which yields a correlation coefficient be-

tween the independent and dependent variables). Multiple regression is

a statistical tool designed to isolate a subset of available predictor

variables that will yield an optimal prediction equation with as few

variables as possible.

Age and each of the identity factors are presented separately as

dependent variables, while the remaining variables act as independent

variables and enter the equation in a stepwise fashion. The procedure

then selects the factor accounting for the greatest amount of variance

first, then the second variable with the greatest amount of variance in

conjunction with the first enters and so on, until the variable contrib-

uting the least amount of variance in conjunction with the previously

entered independent variables, enters last. All of the independent

variables had to meet an F statistic at the 0.05 level of confidence

for statistical significance.

Tables 17 and 18 represent the intercorrelation of the biographic/

demographic variables used to analyze hypothesis two, using the Pearson

Correlation Coefficient statistics.

Product-moment correlation, r, is a measure of the degree or

amount of linear relationship or association between two variables.

The values of r can range from -1 to +1. Age is a factor which may

affect the correlation coefficient. It is interesting to note that in

Table 19 there were significant variables: present age correlated with

age at initial use of talking books and loss of vision correlated with

age at initial use of Braille. In Table 20, success in using compressed

speech as a learning mode was significant with two other variables in

three instances. The variables significant with success were: present

age correlated with age at initial use of talking books; present age

correlated with age at initial use of Braille; and age at initial use

of Braille correlated with age at initial use of talking books. It



Table 17. Effects of independent variables upon post-test scores without post-test subfactors when using
Braille as a learning mode.

Data Summary Coefficients Significance Levels
Independent

Step Variable R
2

AR
2

F
a

1 Highest educational
level achieved 0.18 0.12 0.42 2.88 (0.11)

2 Heard compressed
speech before 0.22 0.04 0.04 - 1.73 (0.22)

3 Age at loss of vision 0.23 0.00 -0.00 1.12 (0.38)

4 Age at initial use of
Braille 0.24 0.00 -0.04 0.77 (0.57)

Total variance explained = 236

a
Observed F values at completion of equation. Multiple regression of selected variables on post-test
scores when using Braille.

The F-level or tolerance-level was insufficient for further computation of the following variables: pre-
test, classification of visual acuity and age at initial use of talking books.



Table 18. Effects of independent variables upon post-test scores without post-test subfactors when using
compressed speech as a learning mode.

Step
Independent
Variable

Data Summary Coefficients Significance Levels

R
2

AR
2

F
a

1 Classification of
visual acuity 0.13 0.13 0.37 2.02 (0.18)

2 Age at vision loss 0.33 0.19 -0.34 - 2.90 (0.09)

3 Highest educational
level achieved 0.34 0.01 -0.06 1.90 (0.19)

4 Age at initial use
of talking books 0.34 0.00 -0.01 1.30 (0.33)

5 Heard compressed
speech before 0.34 0.00 -0.08 0.95 (0.50)

Total variance explained = 345

a
Observed F values at completion of equation. Multiple regression of selected variables on post-test
scores when using compressed speech.

The F-level or tolerance-level was insufficient for further computation of the following variables:
pre-test and age at initial use of Braille.

a)
Cn
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should be noted that if two variables are each related to age as a

third variable, then heterogeneity with respect to age will tend to

produce correlations between the x and y variables (i.e., an older per-

son will tend to be higher on both x and y variables than a younger

person). In order to avoid this bias, age may be held constant in the

samples, however, since age among the participants ranged from 18 to 73

and the sample participant population was small for each analysis (N =

15), this was impossible. Another way to avoid the significance of the

heterogeneity with respect to age is a technique "partial correlation"

which eliminates the influence of the third variable, which in this

case would be "success", hence, this technique was not employed.

Correlation does not ever imply cause, it merely describes

relationship. The intercorrelation coefficient matrices for success

with Braille or compressed speech are seen in Tables 19-20 which

follow.

The null hypothesis that biographic/demographic variables such

as present age, highest educational level achieved, age at loss of

vision, age at initial learning of Braille and age at initial use of

audio reading materials would not be significantly related to achieve-

ment when using Braille or compressed speech was retained.

Tables 19 and 20 show no reliable predictors of variables

relating to success with achievement scores when using either Braille

or compressed speech. There were no significant differences at the

chosen level of significance between the Braille readers or the

listeners to compressed speech. Based on the findings of this study,

the groups are similar in their scores on most of the variables.

Further comparisons, as well as conclusions and implications drawn

from the study are presented in Chapter V.



Table 19. Intercorrelation coefficients
Brailled material (N = 15).

matrix for success in learning health education material with

Highest Age at Age at
Variable Education Age at Initial Initial

Present Level Loss of Use of Use of
Pre-test Pre-test Post-test Age Achieved Vision Braille Talking Books

Post-test -0.04 1.00

Present age -0.03 -0.29 1.00

Highest educa-
tion level
achieved -0.01 0.43 -0.03 1.00

Age at loss
of vision 0.33 -0.00 0.04 -0.31 1.00

Age at initial
use of Braille 0.46 -0.04 -0.16 -0.09 0.70

a
1.00

Age at initial
use of talking
books 0.18 -0.06 0.70

a
-0.30 0.26 0.01 1.00

Pre-test 1.00 -0.04 -0.00 -0.01 0.33 0.46 0.18

a
Denotes significance because of age factor.



Table 20. Intercorrelation coefficients matrix for success in learning health education material with
compressed speech material (N = 15).

Pre-test

Post-test

Pre-test

0.17

Post-test

1.00

Present
Age

Highest
Education

Level
Achieved

Age at
Loss of
Vision

Age at
Initial
Use of
Braille

Age at
Initial
Use of

Talking Books

Present age -0.26 0.10 1.00

Highest educa-
tion level
achieved 0.02 -0.06 -0.16 1.00

Age at loss
of vision 0.20 -0.34 -0.00 0.38 1.00

Age at initial
use of Braille 0.45 0.03 0.54

a
-0.17 0.33 1.00

Age at initial
use of talking
books 0.09 -0.07 0.70

a
-0.35 0.20 0.85

a
1.00

Pre-test 1.00 0.17 -0.26 0.02 0.20 0.46 0.09

a
Denotes significance because of the age factor.
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V. SUMMARY, DISCUSSION, CONCLUSIONS, IMPLICATIONS
AND RECOMMENDATIONS

The primary purpose of this research study was to determine

whether significant differences occurred in the amount of knowledge as

a result of using Braille or compressed speech as learning modes.

Biographic/demographic characteristics such as present age, high-

est educational level achieved, age at loss of vision, age at initial

use of Braille and age at initial use of talking books were analyzed

to investigate which characteristics were able to predict success for

Braille or compressed speech users.

Thirty legally blind adults residing in the Willamette Valley,

Oregon, comprised the study population. All thirty individuals were

Braille, grade two, readers. The adults in this group were randomly

assigned either Brailled material or compressed speech material on

diabetes as the experimental study treatment. This research was con-

ducted over a five-week period during the winter and spring months of

1979. Diabetic resource material was excerpted from the book

Understanding Diabetes (171) with permission from the author. Although

diabetes is one of the leading causes of adult blindness, only two per-

sons in the study had diabetes.

Review of the literature identified communication models and

developed a conceptual framework for Braille as a language communica-

tion skill and compressed speech as a learned auditory communication

skill. There were no defined communication models for integrated

tactual and auditory communication and learning. Braille is a serially

learned skill, and the tactilual sense needs integration. Ayres

sensory-integration theories were briefly scanned for further informa-

tion concerning the tactual sense. A broad review of the existing

literature concerning Braille, alternatives to Braille and compressed

speech provided guidance and insight into the development and progress

of this study. The implications of P.L. 94-142 mandate that visually

impaired or blind students be mainstreamed into local standard
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classroom settings. One of the purposes of undertaking this study was

to attempt to provide insight and significant findings to suggest the

most efficient and satisfactory method of teaching the visually impaired

student.

Instruments chosen to assess knowledge achievement of the health

education material on diabetes were developed and field tested during

the research pilot study. Both the group using Braille, grade two, and

the group using compressed speech material were pre- and post-tested

using the field tested, multiple-choice instrument. A personal data

questionnaire was given to collect biographic/demographic data, which

were statistically analyzed for a predictive model of successful cor-

relates when using Braille or compressed speech.

The major hypothesis that no difference exists between achievement

and retention of learning when using Braille or compressed speech was

retained. This hypothesis was resolved through the use of a one-way

analysis of covariance, using the F statistic. A t-test was utilized

to investigate the means of each group; pre-test scores were used as

the covariat. Findings indicated that both Braille and compressed

speech were successful and the use of one over the other would depend

on the material to be learned and by whom.

The second hypothesis stated that no significant relationship

existed among demographic/biographic characteristics such as: 1) Pre-

sent age, 2) Highest educational level achieved, 3) Age at loss of

vision, 4) Age at initial learning of Braille, and 5) Age at initial

use of audio reading materials (talking books) and the use of Braille

or compressed speech. Statistical inquiry into this second hypothesis

used a multiple discriminant analysis procedure, which determined

whether the biographic/demographic characteristics could be distin-

guished from each other in their assessment of each variable category.

Variables were analyzed and ranked according to mean scores to illus-

trate the degree of relative importance placed on each variable, or

biographic/demographic characteristic. This hypothesis was also

resolved with the use of a stepwise multiple regression analysis, which
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also yields a correlation coefficient. Scores for each variable were

used to measure variable relationships.

The findings of this study indicated the following:

1. No significant differences were noted in achievement scores when

using Braille or compressed speech as learning modes, and

2. Analysis of the biographic/demographic variables were not predic-

tive of a success characteristic for using Braille or compressed

speech.

Based on these findings, it was concluded that legally blind adults who

read Braille, grade two, may use either Braille or compressed speech

with success. The use of either Braille or compressed speech becomes

the choice of the user and depends on the material studied.

This research did not reveal any significant statistical findings.

The most valuable part of the study might be the opinions of the study

participants when asked open-ended questions concerning Braille and the

compressed speech, talking book or audio format preference. For

example, in Appendix K, 50 percent of the responses were in favor of

tactile or Braille format, 25 percent prefered audio format, and 25

percent preferred both, for various reasons of usage.

Braille was referred to as an active participatory activity on

behalf of the reader while audio format was passive. Some individuals

suggested the audio presentations allowed one to be active while

listening and brought another voice into the user's world. Braille was

considered bulky to store; audio the faster mode.

Appendix L, in which answers to where and when an individual pre-

ferred to read Braille were recorded, indicated individual preference

styles. One person said he or she would take the material in any mode

if the material were desired badly enough. One respondent suggested

that seeing poetry in Braille helped in self-interpreting. Reference

material, note-taking and personal self-communication seemed more

appropriate in Braille.

Audio format was used primarily by five persons when reading fic-

tion or leisure reading materials. One person used audio for bulky

textbook reading assignments, and one reported enjoying audio readings
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when cleaning the house. These responses are reported in Appendix M.

Appendix N revealed comments relative to preferential use of tactile or

audio format when doing general reading. Ten persons preferred

Braille, thirteen preferred audio or talking book format, and seven

preferred both tactile and audio input. An overwhelming majority

(26 out of 30 persons) preferred Braille for note-taking, as seen in

Appendix 0.

Discouragement abounds in the answers seen in Appendix P reflect-

ing concerns with the future of Braille:

...kinda bleak!...well, if we're going to have a society of
literate people who are blind, then it'll stay with us...if
we don't permit sighted teachers to tell us otherwise...
People need to be taught Braille in a setting where they will
use it or, they just won't retain it...sight is the dominant
information sense of input...Braille--it's a matter of finger
sensitivity--and takes a lot of practice...It isn't something
that comes naturally...Hearing and touch both need to be
developed and trained...I think Braille is going downhill
steadily--less and less Braille is being published...I'm con-
cerned about the cost of Braille...It dates back for me to
this idea that I think Braille is a more active means of
retaining information than audio aids...Braille is what the
written word is to the sighted person...

One individual suggested that the adventitiously blind do not

study Braille as much as the congenitally blind. Some persons were

optimistic:

...Braille has its purpose and as a designed system, it
works well...It's a necessary thing!...none of the elec-
tronic devices are universal for all blindness...It's easier
to interpret in Braille rather than have them read to you...
There'll always be a future for Braille--just because Braille
is tangible...Braille is gonna stay around, after all, these
electronic gadgets haven't found a way to write yet--and
Braille will be around until it does...Braille is useful as
a writing tool and resource--but, not as a reading tool...
Could have a bright future with the new technology being
developed in the Braille field--like the Digicassette.

Compressed speech and its future was discussed in Appendix Q.

Most responses were positive about its use when directed towards study

materials to cut down on the amount of time used for listening to
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lectures. Eleven individual study participants agreed that compressed

speech might be useful for covering a great deal of material in a

shorter amount of time. Only eight persons in this study had ever heard

of compressed speech prior to study participation.

When asked about the total study in general, seven persons gave

negative comments (four of those were male participants); twenty-one

gave positive remarks. One person mentioned that diabetes was not a

motivating subject to study; in fact, only two persons in the study had

a form of diabetes. Note-taking was mentioned several times; only

three individuals took notes on the study material and nineteen persons

listened to or reread the study material more than once. Nine indivi-

duals reread the material twice, six reread it three times, and

rereading four, five, seven and eight times was mentioned by the last

four persons.

It is notable that the participants in this study were highly

educated. Eighty percent had at least some college education; twenty-

seven percent had a master's or doctoral degree. Their level of income

attainment and job securement did not match the expected norms for

their respective educational levels achieved. The majority of the

study participants were between the ages of 20 and 35 years (67 per-

cent). Of the total study population, 20 percent were unemployed

(three others became unemployed during the study) and 53 percent had a

regular income, although most were employed part-time. Nineteen per-

sons (60 percent) were congenitally blind; eleven (40 percent) were

adventitiously blind. Seventy percent were completely without visual

perception of any type; thirty percent had slight residual vision.

The achievement score considered success (ten or more answers cor-

rect) on the post-test was gained by two-thirds of the participants

(20). Thirteen individuals gained that score on the pre-test. It

appeared that this group was a test-wise cohert.

Conclusions

From the findings of this study, no extensive generalizations can

be made. The results are dependent on the limitations of the study and
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the validity and reliability of the test instruments developed and

utilized. The data would appear to support the following conclusions:

1. Purposes other than the comparison of achievement with Braille and

compressed speech and predictive biographic/demographic charac-

teristics were not explored.

2. Individuals who are visually impaired with the ability to read

Braille, grade two, showed no significant differences in achieve-

ment scores when using Braille or compressed speech as learning

modes. The instructional material used was on diabetes (exercise

and foot care) which may or may not have been stimulating to

study.

2. Analysis of the biographic/demographic characteristics were not

predictive of a success characteristic with the use of Braille

or compressed speech.

4. The adult, visually impaired study participant represented only

approximately five to ten percent of the total blind population

in Oregon. There was no research done to study why the remaining

ninety to ninety-five percent do not read Braille, grade two.

5. If there really is no significant difference between achievement

and learning retention scores using either Braille or compressed

speech, then the use of either becomes a matter of choice.

6. Compressed speech is useful for a) time-condensing lecture

material considerably, b) to speed up a slow speaker, c) to teach

literature, and d) is easy to use on any cassette tape machine.

7. Since statistical significance is different from practical impor-

tance, it appears that expressed concerns from the study partici-

pants should be reported. Study participants are concerned that:

a. Braille is being phased out in the public school programs;

b. Not all technology is for all visually impaired adults;

c. Braille skills are still useful for recent advanced technology

such as the portable "paperless" Braille recorders;

d. The need for Braille use in self-communication privacy (i.e.,

keeping checkbook accounts, records, notes);

e. Braille being useful in spelling, punctuation, and composition

syntax, while the audio format is an adequate means of
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acquiring grammar;

f. Speed of Braille reading needs research and improved techniques,

and finally,

g. The use of Braille as well as compressed speech really depends

upon individual preference and the material being used.

Implications

The study raised several questions yet to be resolved. They are

as follows:

1. If only five to ten percent of the visually impaired read Braille,

grade two, is it because it is considered a lower task motivation?

Is reading Braille just a skill? Is Braille a daily living skill

to be learned or is it intellectually based and rewarded by the

education specialist as an intellectual achievement? Could Braille

be considered a second written language for the non-sighted, and

if so, would Braille be taught differently than if considered a

skill task?

2. Are all Braille, grade two, readers as highly educated as this

study population? If so, are individuals who learn Braille moti-

vated to excel academically?

3. Are non-Braille readers low in tactual sensitivity and have they

lower visual perception of models of tactual impressions?

4. Is there a different sensory pathway dominant in the congenitally

blind and the adventitiously blind? In other words, do the con-

genitally blind have a greater or lesser functional ability with

one of the primary sensory modalities? Do the adventitiously blind

use the same dominant sensory modality as the congenitally blind?

5. Accepting as a premise that there is a developmental progression

of sensory inputs to motor outputs and perceptual skills, how does

blindness effect motor outputs and perceptual skills? How does

visual impairment affect learning? Can it be examined?

6. Were there negative reactions among the study participants with

the use of thermoformed Brailled material?
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7. When using the compressed speech instructional material were the

compression effects nullified with the type and condition of the

playback recorder?

Finally, as with any research study, the findings, conclusions and

implications of this research can only be accepted with a certain

degree of probability for similar situations and similar study popula-

tions but not all.

The foregoing discussion has been purely speculative. Evidence,

however, indicates the need for constant questioning of our educational

direction and further study of the use of Braille or compressed speech

as teaching modes for a specific visually impaired student. The dis-

cussion does relate to the many avenues and topics which are available

for further research. It must not be concluded that because there were

no measured significant findings in the use of either Braille or com-

pressed speech that other studies will find similar results.

Recommendations

The findings of this study lead the researcher to make the fol-

lowing recommendations:

1. Replications in other settings and comparisons with other techno-

logy for teaching the visually handicapped are needed before

generalizations can safely be made about teaching effectiveness

using Braille and compressed speech.

2. The reader is cautioned that the differences found within the

population used in the present study cannot be inferred to any

other population. Other studies dealing with similar variables

might present contrasting results; thus, any generalizations drawn

from this particular study must be prudently developed.

3. A survey of books in Braille from the Library of Congress, Ser-

vices for the Blind and Physically Handicapped versus books placed

on cassette and disc recordings might add to the general body of

knowledge pertinent to what is selected for Braille reproduction

or audio reproduction. Study participants' comments suggested
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that more contemporary material was put into the aural mode than

into the tactual.

4. Replication of this study should be done with a larger sample

population using different material and more sophisticated testing

instruments. It is further recommended that a study using the

Braille versus compressed speech format be considered with two

topics: one recreational and one informational, switching topics

and presentation modes. Further, it is suggested that other

research studies include material such as reading graphs, maps and

other technical materials such as computer technology interfacing,

etc. From such studies, recommendations might evolve for a more

comprehensive teaching plan for the visually impaired using both

Braille and compressed speech format.

5. Ayers' Sensory Integration batteries might be used to measure

tactual sensation with aural sensation integration to determine

which of the teaching modes might prove useful for specific

individuals. Galvanic skin tests might also prove useful in data

gathering, especially for the older "newly blind" person.

6. Since most of this sample population were college educated to the

extent that 27 percent had a master's or doctoral degree and all

were Braille, grade two, readers, it seems feasible to research

the independence factors and motivational traits that are inherent

in the Braille reader. It is also recommended that the research

include traits which contribute to preferred Braille or preferred

compressed speech (or aural communication) user with respect to

independence and dependence characteristics.

7. In view of the reported slowness of Braille reading abilities of

most of the respondents in this study, it seems the need for

research in speed Braille reading must not be ignored. It is

accordingly recommended that studies be undertaken to ascertain

the nature and scope of education to which this need makes

reference.

8. Optacon users in the study reported the need for further research

in skill attainment by the use of this print reading instrument
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with respect to the newly blind (having knowledge of print) and

the congenitally blind (having no visual impressions of print).

9. The participants verbalized freely concerning the demise of

Braille use and particularly the teaching of Braille in the class-

rooms in Oregon. Because teachers play pivotal roles in the

developmental educational process of the visually impaired student,

it is recommended that studies be undertaken to investigate the

attitudes and biases of individuals working with the visually

impaired individuals in not only schools, but also rehabilitation

centers, the Oregon Commission for the Blind programs and in

various other settings that might be warranted. It is also

recommended that research be undertaken with respect to the reten-

tion of Braille teaching and use in public and private school

classrooms as well as the rehabilitation center classrooms. Per-

haps a survey of both the adventitiously and congenitally blind

for their preferential use of tactual (Braille) or aural (talk-

ing books, records, compressed speech) might have merit.

10. Studies evolving around characteristics (personality trait analy-

sis) in an individual which aid in the preferential acquisition of

Braille or aural selection might elicit helpful data. From such

studies, recommendations might evolve for more effective teaching.

11. The motivation level of this study population seems quite high

considering the high educational achievement. It is recommended

that research be initiated to ascertain what problems actually

exist in the matching of skill levels and educational backgrounds

with actual job placement or attainment. Further, it is recom-

mended that studies be done to determine if job placement problems

are due to lack of opportunity, choice, or self-imposed limita-

tions to the career objectives.

12. Study participants suggested further study be done in the areas of

self-esteem and independence/dependence characteristics of the

preferred Braille user and the preferred cassette or record user

among the adventitiously blind and the congenitally blind.

Achievement motivation studies might yield further data. In
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view of the expressed need in this area, another study might be

undertaken to contrast self-esteem within the visually handicapped

groups and their sighted counterparts.

13. While compressed speech is useful for condensing lectures con-

siderably there remains several areas yet to be resolved. For

example, there is a need for further research to identify factors

related to comprehension and attending skills in material recorded

by either male or female readers. Further, it is recommended that

the usefulness of compressed speech be researched in other areas

besides the visually impaired populations. It seems reasonable to

expect that compressed speech would be adaptable to use in various

educational settings and this should be explored.
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APPENDIX B

MAIN POINTS OF P.L. 94-142*

A. P.L. 94-142 requires that each handicapped child be assured a free
appropriate public education.

B. The law redefines special education to include all handicapping
conditions which can effect the child's learning. These are:

1. Mental retardation
2. Hard of hearing, deaf.
3. Speech impairment.
4. Visual handicap.
5. Serious emotional disturbance.
6. Orthopedic or other health impairment.
7. Learning disability.

If the handicap does not effect the child's learning, the child is
not eligible for special education services.

C. Special educational services are to be provided in the least res-
trictive environment.

D. All educational programs provided for non-handicapped students
should be available to handicapped students, e.g., physical educa-
tion, vocational training.

E. Related services must be provided as needed, such as special trans-
portation, psychological services, speech and hearing therapy,
physical and occupational therapy, medical and counseling services.

F. Requires an individualized educational program for each student.

G. Requires parental involvement and sets forth due process pro-
cedures.

H. Sets forth specific procedures for districts to follow.

1. Search.
2. Referral.
3. Assessment.
4. Individualized educational program.
5. Placement.
6. Implementation.
7. Evaluation and update of individualized education program.

I. Timetable...all handicapped must be served by September 1, 1978.

*Public Law 94-142 is interpreted in Oregon under statutory authority:
ORS 343.055.
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APPENDIX C-1

MISCELLANEOUS CORRESPONDENCE AND NEWSLETTER REGARDING
PREPARATION FOR THIS STUDY

1030 S. E. Powell
Corvallis, Oregon 97330
October 11, 1977

Carol Derouin, President
Council of the Blind
3655 Monroe Street, N.B.
Salem, Oregon 97301

Dear Carol:

Thank you very much for the opportunity of speaking to your membership
of the Oregon Council of the Blind during their annual meeting in
Eugene, Oregon, this Sunday, October 16, 1977, concerning my disserta-
tion ideas.

I am hopeful your members will be interested in assisting me by
expressing their research needs and concerns in the area of health
education and by supporting a research study on their behalf.

I am looking forward to meeting you personally and again, thank you for
the opportunity you have provided.

Sincerely,

Colleen C. Hughes
Doctoral Student
Department of Health Education
Oregon State University
Corvallis, Oregon 97331
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1030 S. E. Powell
Corvallis, Oregon 97330
October 11, 1977

Patricia Shreck

President, National Federation of the Blind of Oregon
4316 N.E. 125th Place
Portland, Oregon 97230

Dear Patricia:

Thank you very much for the telephone conversation this afternoon
expressing your support for a research study on the behalf of your
group. I am anxious to meet you in person at the annual meeting of the
Council of the Blind in Eugene this next weekend. I hope we are able
to set a luncheon date in Portland sometime soon to further explore the
concerns of your members concerning the retention of Braille in the
education of the blind.

I will be happy to attend and speak at your annual meeting of the
National Federation of the Blind of Oregon in November. When your
meeting times and dates have been confirmed, please call and I will
reserve that time for you.

Again, thank you for your interest and concern for my dissertation
research endeavors.

Sincerely,

Colleen C. Hughes
Doctoral Student
Department of Health Education
Oregon State University
Corvallis, Oregon 97331
754-2686 (office)
753-5809 (home)
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APPENDIX C-3

THE STYLUS

Published quarterly in both Braille and print by the
Oregon Council of the Blind

an affiliate of
The American Council of the Blind

Vol. XXIII, No. 4
November, 1977

From the President's Corner:

To the membership and friends of the Oregon Council of the Blind:

First, I would like to introduce you to the new Editor of the
Stylus. He is Brian Charlson, a political science major at Willamette
University. His previous experience with news coverage has been with
the Clackamas Community College newspaper and the Enterprise Courier.
He is a native of Oregon City and is presently the editor of the "Stu-
dent Advocate", the bi-monthly newsletter of the National Alliance of
Blind Students. We are pleased to have Brian take the helm of the
"Stylus" Committee which also includes: Kim Young, Darian Slayton,
Mike Cetto, and Vicki Vogt.

A great deal of progress was witnessed by those attending our
annual convention, which was held in Eugene this year. I will pur-
posely make my message to you short in order that more room might be
left for reports of the convention resolutions and passed motions
which will interest all of you. It was a well-planned program with
enough informality to permit individual questions from the attentive
audience.

Of particular interest to all of us should be our invitation to
participate in an idea search for the kind of project which Mrs. Colleen
Hughes, a Ph.D. candidate at Oregon State University, might pursue to
benefit blind persons in Oregon and elsewhere who use Braille. Share
your ideas with Colleen by letter or by phoning: 1030 S.E. Powell,
Corvallis, Oregon 97330, 753-5809.

Those of us who had the opportunity to do so, were pleased to meet
our representative on the Commission Board on Saturday, Charles Warnath,
Professor of Psychology at Oregon State University. Let us give him our
support with our background of information and our continued interest in
services provided by the Oregon Commission for the Blind.

Those of you who attended the convention are aware that you elected
a new President and slate of officers. I would like to ask your support
of your new President, Loreen Harrison, when she takes office on
January 1, 1973. She has been an efficient secretary for which I have
been grateful over the years. She is well informed about the operations
and programs of the Oregon Council of the Blind, and will do her level
best to serve you.
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Appendix C-3 (continued)

As we grow as an organization, let us keep in mind what can be
done, because we work together. Remember, I'm still on the team, and
will continue to be a resource to all of you.

Best Wishes,
Carol Derouin, President
Oregon Council of the Blind
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December 6, 1977

Dear Mrs. Hughes,
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I note in the November "Stylus" that you are looking for ideas on the
use of Braille pertaining to a Ph.D. thesis. The article was too short
and unclear as to the nature of your search. I gather it is your
desire to write a thesis which would involve the utility of Braille
material.

Personally, I obtained my Ph.D. thesis in history from a dream a friend
had concerning some magazines in the basement of the library at the
University of Oregon. Therefore, I can tell you that while the search
for a topic can be frustrating, it can turn up in surprising ways.

As to the use of Braille, I would think that its present use is in a
stage of change. As a Braille reader, I used it extensively as a tool
in my research. But my research was made possible through the exten-
sive use of readers. If I may be so bold to suggest, I would concen-
trate on the future of the use of Braille for professional and nonpro-
fessional adults. We professionals have been neglected by everyone,
especially, the Library of Congress Braille and recording system. I

am told also that within three years, machines will be available
enabling us to read print material. It seems to me, that the time has
come to reevaluate the need to Braille materials while at the same time
stressing its importance as a tool. I could not get along without it,
but most of my reading is now accomplished through tapes. I think the
place of Braille in relation to taping and new forms of equipment has
not been examined either professionally or practically.

As you can see, I have gone rather far without spelling, etc. I lay
that in part to Braille. But anyway, I hope that I can assist you if
possible and good luck.

Katherine Epstein
818 10th Street
Lake Oswego, Oregon 97054
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BOARD OF TRUSTEES

John W, Barr, III Lyman C. Martin, Jr.
Watson B. Dabney Marton S. W00, Jr.
Fini, E Davis James S. Wa itn

MEMBERS EX OFFICIO

Superintendents of Public Institutions for
Education of Blind and 0,0 Officers of

State Department of Education

incorooratact
CARSON Y. NOLAN. Sm. D.

Vita President and General Manager

1839 FRANKFORT AVENUE
MAULING AOORESSI P. 0. 4085

LOUISVILLE, KV. 4020E

Tel. 502-895.240S
TWX 810-535-3449

June 29, 1978

Miss Colleen Hughes
Department of Health Education
Oregon State University
Corvallis, Oregon 97331

Dear Miss Hughes:

OFFICERS

WATSON B. °ABNEY
Prim Idynt

JOHN W. BARR. III
Treasurer

Enclosed are several things that may be of help to you. The most compre-
hensive study of braille is the one by Nolan and Kederis noted on the
Bibliography of Research on Braille. It may be purchased for 54.00 fraM
the American Foundation for the Blind (15 West 16th Street, New York,
New York 10011)--No. RS120.

The use of compressed speech requires a little time for familiarization.
Preferred rates vary according to the type of material being heard and
the individual listeners preference.. Generally, comprehension holds up
well through about 133% compression. After that intelligibility falls
off rapidly. Male voices compress better than do female voices. The

Varispeech units are expensive, but their output is of excellent quality.
As I mentioned on the phone, you can contract with Dr. Emerson Foulke
(Perceptual Alternatives Laboratory, University of Louisville, Louisville,
Kentucky 40208) to compress material that is prerecorded. I strongly

recommend you use a professional reader for any material you have that
is to be recorded and subsequently compressed.

Good luck in your endeavor and let me know if I can be of any further
help. I would appreciate having a copy of the final report of your study- -
or at least an abstract of it.

Sincerely yours,

June E. Morris
Acting Director
Department of Educational Research

JEM/da

Enclosures
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OTTO C. PAGE. M.D.

ROBERT L HARE. M.O.
CHAS, SABIN BELKNAP. M.O.

PHYLLIS B. CHURCH. M.O.
RICHARD D. HOHL, M.D.

IMVSK.111..

153E N.W. PC-TVG/ROWE
PORTLAND. OREGON 07210

June 30, 1978

Colleen Hughes
Department of Health Education
Oregon State University
Corvallis, Oregon 97331

Dear Miss Hughes:
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PHONE 223.8217

I am pleased that you would like to use excerpts from Understanding Diabetes,

to be put into braille for use by blind people.. As I mentioned, I am in the

process of revising the book and updating it, particularly the front quarter

concerning genetics and the nature of diabetes.

It is certainly quite satisfactory to me that yoU plan to do this work. If

ndeded, I will be delighted to sign the rights to the department at Oregon

State or help in any way that might be to your benefit.

Yo, s truly,

ohn . Stephens, M. D.

JWS:jer
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APPENDIX D-1

INTRODUCTORY LETTER AND REPLY FORM

THIS LETTER WAS TYPED IN PRIMARY LARGE TYPE (14-20 POINT TYPE)

1030 S.E. P( ELL
CORVALLIS, OREGON 97330
OCTOBER 17, 1978

DEAR BRAILLE READER:

YOU ARE INVITED TO EXPRESS YOUR INTEREST IN PARTICIPATING IN A STUDY ON
THE USE OF BRAILLE AND COMPRESSED SPEECH AS METHODS OF LEARNING. AS PART
OF MY GRADUATE STUDIES, I AM INTERESTED IN RESEARCHING THE ROLE BRAILLE
AND COMPRESSED SPEECH PLAY IN LEARNING AND RETENTION OF LEARNING. COM-
PRESSED SPEECH IS ACTUALLY A FORM OF SPEEDED-UP SPEECH.

I HAVE DISCUSSED THIS PROPOSED STUDY, WHICH IS A MAJOR PART OF MY DOC-
TORAL PROGRAM, WITH PATTY SHRECK BULLIS, PRESIDENT, NATIONAL FEDERATION
OF THE BLIND OF OREGON, LOREEN HARRISON, PRESIDENT, OREGON COUNCIL OF
THE BLIND, AND KIM YOUNG, PRESIDENT, OREGON ALLIANCE OF BLIND STUDENTS.

VOLUNTEERING TO PARTICIPATE IN THIS STUDY WOULD REQUIRE YOU TO:
1) AGREE TO THREE HOME VISITS (OR A PLACE CONVENIENT FOR YOU). YOU

WOULD BE CONTACTED BY PHONE TO SET UP A MUTUALLY AGREED UPON TIME
AND PLACE AT WHICH TO MEET.

2) BE GIVEN, THROUGH A RANDOM SELECTION PROCESS, STUDY MATERIAL ON
DIABETES IN EITHER BRAILLE OR COMPRESSED SPEECH.

3) COMPLETE TWO BRAILLED QUESTIONNAIRES AND AGREE TO A TAPED INTERVIEW
CONCERNING MATERIAL IN THE STUDY AND SOME OF YOUR PERSONAL COMMENTS
REGARDING BRAILLE AND COMPRESSED SPEECH.

THUS, THE FIRST VISIT WOULD INVOLVE COMPLETING ONE QUESTIONNAIRE IN
BRAILLE AND ACCEPTING THE STUDY MATERIAL. ONE WEEK LATER, I WOULD
RETURN TO PICK UP THE STUDY MATERIAL ONLY. THREE WEEKS LATER, I WOULD
RETURN TO HAVE YOU COMPLETE ANOTHER QUESTIONNAIRE AND TO COMPLETE THE
TAPED INTERVIEW.

YOUR QUESTIONNAIRE RESULTS AND INTERVIEW COMMENTS WOULD BE TREATED
ANONYMOUSLY AND YOUR NAME WOULD NOT BE USED IN ANY REPORT. WHAT YOU
SAY, HOWEVER, WOULD BE COMBINED WITH THE COMMENTS OF OTHERS AND WOULD
BE INTEGRATED INTO THE RESEARCH STUDY. I INTEND TO SEND A REPORT OF
THE STUDY FINDINGS TO EACH PARTICIPANT UPON THE RESEARCH TERMINATION.

YOU HAVE THE CHOICE WHETHER TO BECOME A STUDY PARTICIPANT OR NOT AND
YOU ARE FREE TO WITHDRAW FROM FURTHER PARTICIPATION AT ANY STAGE OF THE
STUDY. IF YOU HAVE ANY QUESTIONS CONCERNING THIS STUDY PLEASE FEEL
FREE TO CONTACT PATTY BULLIS, LOREEN HARRISON, KIM YOUNG OR MYSELF.



124

Appendix D-1 (continued)

PLEASE RETURN THE ENCLOSED LETTER REPLY FORM IN THE STAMPED, ADDRESSED
(TO ME) ENVELOPE BY FRIDAY, NOVEMBER 10, 1978, REGARDLESS OF WHICH WAY
YOU DECIDE.

THANK YOU VERY MUCH FOR YOUR COOPERATION.

SINCERELY,

COLLEEN C. HUGHES
DOCTORAL STUDENT
TEACHING ASSISTANT
DEPARTMENT OF HEALTH EDUCATION
OREGON STATE UNIVERSITY
CORVALLIS, OREGON 97331

HOME PHONE 753-5809
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APPENDIX D-2

THIS LETTER REPLY FORM WAS TYPED IN PRIMARY LARGE TYPE (14-20 POINT
TYPE) .

NAME

ADDRESS

PHONE

YES, I AGREE TO BE A PARTICIPANT IN YOUR STUDY. I READ BRAILLE,

GRADE TWO. I DO DO NOT HAVE ANY HEARING

PROBLEMS THAT INTERFERE WITH NORMAL CONVERSATION ON PHONE CALLS.

NO, I'M UNABLE TO PARTICIPATE IN YOUR STUDY AT THIS TIME.

I UNDERSTAND THAT ANY INFORMATION I MIGHT GIVE YOU FOR YOUR STUDY WILL

BE TREATED ANONYMOUSLY AND THAT MY NAME WILL NOT BE USED IN ANY

REPORTS.
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APPENDIX E-1

PREPARING THE MASTER TAPE*

The master tape is the tape from which the time-compressed or expanded
tape is generated. The intelligibility of rate-controlled speech
should be maintained at as high a level as possible. Noise in the
recorded speech signal, if excessive, will degrade intelligibility.
The sampling process, by means of which the rate of recorded speech is
altered, adds noise to the speech signal. Therefore, it is important
to start with a master tape on which the signal-to-noise ratio is as
favorable as possible. The master tape should be prepared on equipment
of good quality, and the recorder should be adjusted for proper modula-
tion. The person whose speech is being recorded should work in a quiet
room. If possible, the recorder itself should be located outside that
room, and should be operated by a technician, who also monitors the
production of the person whose speech is being recorded. The master
tape may be recorded at any conventional tape speed and track width,
but you should remember that narrower tracks and slower tape speeds
(for instance, a quarter track recording at 1 7/8 i.p.s.) result in a
loss of frequency response and in a deterioration of the signal-to-
noise ratio. A half track tape, recorded at 7 1/2 i.p.s., is quite
satisfactory.

*Instructions from the Center for Rate-controlled Recordings, Percep-
tual Alternatives Laboratory, University of Louisville, Louisville,
Kentucky 40208.
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APPENDIX E -2

LEXICON VARISPEECH II CALIBRATION*

The signal level presented to the Pitch Computer must be adjusted
externally, because the Volume Control on the Varispeech has no effect
on the signal in the Pitch Computer. The correct level is about 700mV;
too low a level will result in audible distortion on signal peaks...

...connect a patch cord from PREAMP/PC OUT to AUX IN. Connect the
source to PC IN and place the Varispeech II in the record mode...
...keep the PAUSE Control on...be sure the REC MODE switch is in the
MAN position...set the Varispeech Volume Control to 5-1/2 and leave it
there.

This calibrates the sensitivity of the record amplifier and meter so
that the Meter reading now reflects the correct level in the Pitch
Computer. Now use the external source's volume control to obtain a
normal meter indication. After setting the level, return the Vari-
speech II to the Stop mode.

*Owner's Manual Lexicon "Varispeech II Speech Time Compressor/Expander"
Lexicon, Inc., Waltham, Massachusetts. Page 7.
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APPENDIX F-1

INTRODUCTION TO THE STUDY TAPE

PREFACE TAPE A*

INTRODUCTION TO THE STUDY

My name is Colleen Hughes and I'm working on a doctorate degree at
Oregon State University. Part of working on a doctorate degree is to
do a study that is of interest, research-wise, and hopefully, the study
results will be useful information.

I chose to do a study for the adult blind in Oregon since Itranscribe
print into Braille as a volunteer transcriber. Also, several of my
close friends are legally blind. After attending the annual meetings
of the Oregon Council of the Blind and the National Federation of the
Blind of Oregon, I compiled a list of concerns that the members of both
groups felt should be studied. Retention of Braille in the classroom
seemed overwhelmingly of grave concern.

Mr. G. Terry Carney, Director, OregonCommission for the Blind, suggested
that the area in health education in which people might be most
interested, was diabetes. Diabetes is the leading cause of adult
blindness in the United States today.

So, after doing a lot of research, material on diabetes (actually
chapters on foot care and exercise), was Brailled and put into com-
pressed speech. The research will look at the role Braille and com-
pressed speech play in the retention of health education material.

Rhea Rubin, librarian at the Oregon State Library, Services for the
Blind and Physically Handicapped, Salem did the initial letter mailing
to you from the file of registered "Braille readers". I chose to go to
the library as an inclusive, neutral resource for study participants.

Thank you for participating in this study. Please remember that any
information you give me will be treated anonymously. Your name will
not be used in any report. What you say, however, will be combined
with the comments of others and will be integrated into the research
study. You are free to withdraw from further participation at any
stage of the study.

There will need to be three home visits. The first visit will consist
of: 1) your listening to this introductory tape, 2) completing the
Brailled questionnaire that I will give you, and 3) accepting either
nineteen pages of Brailled study material or the same study material
put into compressed speech. In which case, you will receive two tapes
to study. You may read the Brailled material or listen to the tapes
as many times as you wish during the week you have them.
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Appendix F-1 (continued)

Your name was given a number and those numbers were randomly selected
for either the Brailled material or the compressed speech material.

Your number was assigned to the Brailled study material, which consists
of nineteen Brailled pages.

I will return in one week from today for the second visit. This brief
visit will be only to pick up the Brailled study material that I have
left with you.

Then, three weeks after the second visit, I'll return to have you com-
plete another Brailled questionnaire and to do a taped interview. The
purpose of this interview will be to discuss some of your opinions,
some facts about yourself and some comments concerning the study
material. This will be my last visit with you.

After the study has been completed, I'll share the results with you.
Later, volunteers at the Volunteer Braille Service, Portland, Oregon
have consented to Braille the complete dissertation which will be
available to you for your use at the Oregon State Library, Services
for the Blind and Physically Handicapped in Salem, Oregon. A Brailled
copy will also be placed in the Oregon State University Library for
inter-library loan.

I would be pleased to share the compressed speech tapes with you upon
completion of the study. If you wish to listen to the compressed
speech portion of this study would you kindly let me know.

Again, thank you for sharing your time as a participant of this study.

*This tape is identical to Tape B except for the paragraph above which
begins with the words, "Your number was assigned to the Brailled study
material, ..."
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PREFACE TAPE B*

INTRODUCTION TO THE STUDY

My name is Colleen Hughes and I'm working on a doctorate degree at
Oregon State University. Part of working on a doctorate degree is to
do a study that is of interest, research-wise, and hopefully, the
study results will be useful information.

I chose to do a study for the adult blind in Oregon since I transcribe
print into Braille as a volunteer transcriber. Also, several of my
close friends are legally blind. After attending the annual meetings
of the Oregon Council of the Blind and the National Federation of the
Blind of Oregon, I compiled a list of concerns that the members of both
groups felt should be studied. Retention of Braille in the classroom
seemed overwhelmingly of grave concern.

Mr. G. Terry Carney, Director, Oregon Commission for the Blind, suggested
that the area in health education in which people might be most
interested, was diabetes. Diabetes is the leading cause of adult
blindness in the United States today.

So, after doing a lot of research, material on diabetes (actually
chapters on foot care and exercise), was Brailled and put into com-
pressed speech. The research will look at the role Braille and
compressed speech play in the retention of health education material.

Rhea Rubin, librarian at the Oregon State Library, Services for the
Blind and Physically Handicapped, Salem did the inital letter mailing
to you from the file of registered "Braille readers". I chose to go to
the library as an inclusive, neutral resource for study participants.

Thank you for participating in this study. Please remember that any
information you give me will be treated anonymously. Your name will
not be used in any report. What you say, however, will be combined
with the comments of others and will be integrated into the research
study. You are free to withdraw from further participation at any
stage of the study.

There will need to be three home visits. The first visit will consist
of: 1) your listening to this introductory tape, 2) completing the
Brailled questionnaire that I will give you, and 3) accepting either
nineteen pages of Brailled study material or the same study material
put into compressed speech. In which case, you will receive two tapes
to study. You may read the Brailled material or listen to the tapes as
many times as you wish during the week you have them.
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Appendix F-2 (continued)

Your name was given a number and those numbers were randomly selected
for either the Brailled material or the compressed speech material.

Your number was assigned to the compressed speech material which con-
sists of two tapes. The tape with the narrow title band on the front
side is the practice tape. There is no title on the backside of the
tape. Please listen to this practice tape until you feel comfortable
with compressed speech. The material on this tape is from a Library
of Congress record which presents samples of a story narration using
speeded (compressed) speech at increasing amounts of compression or
speed. The second tape which has a wide title band is actually the
study material on diabetes.

I will return one week from today for the second visit. This brief
visit will be only to pick up the tapes that I have left with you.

Then, three weeks after the second visit, I'll return to have you com-
plete another Brailled questionnaire and to do a taped interview. The

purpose of this interview will be to discuss some of your opinions,
some facts about yourself and some comments concerning the study
material. This will be my last visit with you.

After the study has been completed, I'll share the results with you.
Later, volunteers at the Volunteer Braille Service, Portland, Oregon
have consented to Braille the complete dissertation which will be
available to you for your use at the Oregon State Library, Services for
the Blind and Physically Handicapped in Salem, Oregon. A Brailled copy
will also be placed in the Oregon State University Library for inter-
library loan.

Again, thank you for sharing your time as a participant of this study.

*This tape is identical to Tape A except for the paragraph above which
begins with the words, "Your number was assigned to the compressed
speech material, ..."
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STUDY MATERIAL ON DIABETES*

The following material is taken from the book, Understanding Diabetes,
by John W. Stephens, M.D. Dr. Stephens works with persons who have
diabetes at the Diabetes Treatment Unit, Good Samaritan Hospital and
Medical Center, Portland, Oregon. I have taken two chapters from his
book for you to read. Some words in this material may be unfamiliar
to you, thus, they are defined in the vocabulary listing at the be-
ginning. Please feel free to refer back to this vocabulary listing at
any time.

VOCABULARY LISTING

Blood sugar the sugar (glucose), normally present in the
blood, which the body burns for energy or
stores in the liver and muscle.

Calorie a unit of heat. The amount of energy that
food can supply the body is also measured in
calories.

Cardio-vascular

functional examination.. an examination of the heart. The blood pres-
sure and pulse readings after a person has
been exercising vigorously in the doctor's
office.

Coronary
arteriosclerosis thickening of the walls of the arteries of the

heart.
Diabetes short form for Diabetes Mellitus. A condition

of the body in which carbohydrate foods
(sugars and starches) cannot be fully used due
to an insufficient supply of insulin in the
body. This lack of insulin reduces the body's
ability to store or burn glucose. As a result,
the body is starved for energy while the
glucose that could supply energy is wasted,
piling up in the blood (hyperglycemia), and
spilling over through the kidneys into the
urine (glucosuria).

Diabetic retinopathy a serious condition involving the small blood
vessels of the retina or inner lining of the
eye

Glucose also called dextrose. The principal sugar the
body uses for energy. Glucose is made by
digestion of carbohydrate foods.

Gram usually written as Gm. or gm. One gram is the
weight of one cc. of water. Thirty grams are
equal to about one ounce.

Hyperglycemia too high a level of sugar in the blood.
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Hypoglycemia
Insulin

Neuropathy
Obesity

Pancreas

Podiatrist
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too low a level of sugar in the blood.
is a protein substance produced by the pan-
creas, which enables the body to use and store
glucose normally. In a person with diabetes,
the body cannot properly use the insulin it
produces.
any disorder of the nerves.
overweight ten to twenty percent or more above
normal due to accumulated fat. Overweight
increases the tendency to diabetes, espcially
in middle age.
large gland in the upper part of the abdomen.
The "islet cells" of the pancreas make
insulin.

a person who works with disorders of the feet.

The following material has been quoted directly from Understanding
Diabetes written by John W. Stephens, M.D., The Touchstone Press, 1975.

Diabetic patients have a high incidence of foot problems. This is
particularly true of middle-aged and elderly persons with diabetes.
This may be the result of:
1. Altered resistence to infection. At times this may be associated

with poorly controlled diabetes. More often it is due to a poor
state of health of the skin.

2. Changes in the state of health of the skin due to:
a. Atherosclerosis or thickening of the walls of the arteries of

the lower legs and feet, resulting in poor nourishment of the
skin and the tissue beneath the skin.

b. Diabetic neuropathy or neuritis, which leads to diminished or
absent pain sensation. As a result, heat, pressure sites on
the toes and under surfaces of the feet, and foot ulcers are
more easily overlooked. This allows for further injury of the
skin, development or progression of corns and calluses or
extension of existing foot ulcers.

As a result of this vulnerability of the tissues of the feet, the feet
must be protected from infection and injury. This can be achieved by
following these instructions in foot care.

FOOT CARE INSTRUCTION

1. Wash feet daily in warm water, using a mild soap. Inspect the
toes and feet during gentle drying.

2. Change socks daily. Avoid garters or other constrictive bands.
3. If the skin of the feet and lower legs is dry, scaly or cracked,

apply lanolin once or twice daily. If the feet tend to be moist,
treat with a non-medicated talcum powder.

4. Cut the toenails straight across. If this is difficult to
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accomplish or if vision is poor, it is advisable to seek the
services of a podiatrist.

5. Avoid sunburn.
6. Tobacco should not be used.
7. Pressure areas on toes or early degrees of ingrown toenails should

be protected by pads of lamb's wool. The corner of a nail may be
lifted away from the skin by continuous use of lamb's wool.

8. Many people with diabetes complain of cold, particularly at night.
The only safe and often effective measure is to wear heavy bed
socks at night.

9. Avoid the application of:
a. Medicated ointment without the advice of a physician.
b. Corn remedies.
c. Adhesive tape.
d. Heat.

10. Minor abrasions and cuts should be washed with warm water and pro-
tected by a light, dry dressing. If the injury is associated with
swelling, or the cut is rather extensive, weight-bearing should be
avoided. Consult with your physician or podiatrist.

11. A bruising injury of the toes or foot due to a sprain, tripping, or
from a heavy object striking the toe,will cause swelling and possible
further impairment of circulation to the injured area. Therefore:
a. Keep the foot elevated.
b. Avoid weight-bearing.
c. Do not use any application of either cold or heat.
c. Consult a physician, or podiatrist.

12. Always wear comfortable, roomy shoes.
13. New shoes should be broken in slowly by increasing their use by one

half hour each day.
14. If there is a foot injury and weight bearing is permitted, use

shoes that will not increase pressure to the injured area.
15. Athlete's foot should not be treated indiscriminately with over-

the-counter medications. Consult with a physician or podiatrist
about appropriate treatment measures.

SPECIAL FOOT PROBLEMS

Corns and calluses. Calluses are areas of skin that have become
thickened. Corns are hardened, localized calluses. The thickening is
the result of constant rubbing by shoes against the skin of the feet.
Severe degrees of corns and calluses may be due to underlying bony
prominences. Pressure because of constriction or friction between
adjacent toes where the skin is moist can lead to soft corns.

The treatment of corns and calluses requires regular trimming by a
physician or podiatrist. If there are pressure sites, advice regard-
ing the fitting of shoes should be requested. If blisters or ulcers
begin to develop, avoid weight-bearing and consult with your physician.
At times surgery is required to correct unusual bony prominences.

Soft corns are managed by drying the web spaces between the toes and by
separating the affected toes. Rubbing alcohol and non-medicated talcum
powder will help to keep the skin dry. The toes can be separated by a
pad of lamb's wool.
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Blisters, inflamed and swollen areas, ulcers. Immediately consult a
physician.
Thickened or distorted toenails. This requires the attention of a
physician or podiatrist.

DO NOT APPLY HEAT LOCALLY TO A TOE OR TO THE FOOT FOR REASONS OF PAIN,
INJURY OR INFECTION.
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EXERCISE

For many years it has been recognized that exercise, food and insulin
can influence blood sugar levels in those with insulin-dependent
diabetes. As exercise speeds up the transfer of blood glucose to tis-
sue cells, it is a potential cause of hypoglycemia. It follows that
regular exercise can contribute to a lessening of hyperglycemia. As
it may also lead to an improved sense of physical and mental well-being,
it is logical to include exercise in the treatment of diabetes.

Exercise has become an integral part of diabetic treatment at the
Diabetes Treatment Unit, Good Samaritan Hospital and Medical Center,
Portland, Oregon. This is for a number of reasons. In recent years
there has been an increasing interest in and participation nationally,
in jogging, swimming, tennis and other physical activities. Among the
participants are many with diabetes. We encourage this involvement,
but recognize that it must be with the assurance that harm will not
result. It is, therefore, wise to plan ahead, so that ones diabetes
will not interfere with activity nor be upset by it. Poorly controlled
diabetes is accompanied by a low energy reserve. Hypoglycemia, on the
other hand, may be suddenly incapacitating. There are other health
considerations. Individuals with diabetic retinopathy should refrain
from weight-lifting and push-ups. Middle-aged persons and, in particu-
lar, those with a history of coronary arteriosclerosis or angina may
be well served by enrolling in a supervised program. Diabetics over age
40 should have a supervised road or exercise stress test prior to
starting their exercise program. In addition to these opportunities
for controlling blood glucose levels and improving cardiac function,
many develop a body awareness which can promote better health practices.
Smokers may discover the will to give up cigarettes, and chronic over-
eaters the strength to overcome the desire for snacking and over-eating.

Exercise, to be beneficial, must be performed on a regular basis. It
is necessary to do this on three non-consecutive (Monday, Wednesday,
Friday) days a week for the body to receive a "training effect". The
heart muscle requires regular stressing through exercise, on a year
around basis to remain strong and efficient. Middle-aged persons are
cautioned to avoid the "weekend-warrior" label. Sporadic activity may
be harmful. Lack of muscle tone and flexibility puts the casual athlete
at the risk of muscle and tendon injury. Recreational games are
encouraged, but only after proper preparation, over a three or four
week period of walking and some jogging, coupled with stretching and
flexibility exercises. The middle-aged, inactive person should train
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at least eight weeks before engaging in three days of vigorous activity
per week. The other rest days are important to permit recovery from
muscle strain. Too much exercise, too soon, can dampen ones enthusiasm.
On the easy-day one can perform light stretching and flexibility
calisthenics, i.e., to 20-30 percent of the previous day. Once a level
of feeling in "good shape" is attained (i.e., the ability to exercise
for twenty minutes with the heart rate at your training level--with
five minutes warm-up and five minutes cool-down), then a few minutes
of exercise can be added on the hard day and of activity on the easy
day.

A gradual warm-up period of at least five minutes is necessary, even
for the experienced distance runner. Slowly increasing the flow of
blood to the exercising muscles and lungs provides a proper start to
any activity. Leg muscles fatigue early if a proper warm-up is not
used. The heart may be over extended if it is allowed to speed up to
85 percent of its maximal level too rapidly. Protect from early
fatigue, otherwise "negative signals" will replace "enthusiastic
vibes".

A "cool-down" is as important as the "warm-up". Gradual reduction of
the vigorousness of the activity, for at least five minutes allows for
an adjustment of the circulation of blood, i.e., from the exercising
muscles, thereby protecting the blood flow to the heart. World class
runners always cool down after a vigorous workout. This reduces the
risk of an abdominal upset or lightheadedness due to blood pooling in
the exercising muscles.

After vigorous exercise, replace loss of body fluids with room tempera-
ture water; but if fluid loss has been heavy, then electrolyte-
containing liquids.

Another feature of exercise requiring attention is the intensity of the
effort. Intensity of exercise relates to body oxygen consumption.
Certain exercises, i.e., a 200 yard dash, cause the body to use more
oxygen than it takes in. This type of exercise is referred to as an
anaerobic exercise. It is much better to take part in aerobic exer-
cises, i.e., exercises where the body consumption of oxygen does not
exceed the intake. Examples of these latter exercises are walking,
jogging and swimming. Another feature of exercise to be considered
is its influence on blood pressure. Isotonic exercises are well
tolerated because they cause only the systolic pressure to rise. Iso-
metric exercises cause a rise in both systolic and diastolic pressure.
The aerobic exercises mentioned above are examples of isotonic exer-
cises. Push-ups are an example of isometric exercises.

Exercise is associated with an expenditure of energy, i.e., heat or
calories. When more calories are expended than taken in, body stores
of carbohydrate and fat are utilized. Therefore, exercise can assist
in weight control. A 150 pound person can expend 150-400 calories per
hour above the resting state by brisk walking. We recognize it may be



Appendix G (continued) 138

somewhat distressing to note that 9 calories of effort are required to
burn up 1 gram of fat, or 900 calories to use up 100 grams of fat.

Aerobic exercises, to be effective, should be associated with an effec-
tive increase in the pulse rate. This increase in pulse rate should
approach 70 percent, but not exceed 85 percent of the maximal heart
rate. The maximal heart rate can be determined by one's physicial dur-
ing an exercise cardiac stress test. It can also be estimated from the
formula 220 minus age = maximal heart rate (M.H.R), i.e. for a 50 year
old man, 220-50=170 M.H.R. Increasing the heart rate to 70 percent of
maximum, 70% or .70 of 170 = 119 (Training Heart Rate).

As indicated earlier, it is recognized that many people are now parti-
cipating in some form of regular physical activity. It is recommended
that those planning to enter into a regular exercise program seek out
an organized program or some qualified person to assist them. This will
ensure selecting proper exercises according to the needs of the indivi-
duals along with the directions of how to use these exercises for a
training effect.

Before starting an exercise program then, each individual should seek
counseling from a qualified person. This person can recommend an
appropriate exercise, evaluate responses to a conditioning program,
and assist further those with a physical problem or disability. As
already indicated, middle-aged persons need cardiovascular functional
evaluation.

Obese persons may best start with a bicycling or swimming program, and
others with arthritic problems may require special assistance. For
those with poor arterial circulation in the legs, walking with periodic
short rest stops may be helpful. Disabled and elderly persons can also
participate in some regular physical activity.

Based on these observations, it is suggested that
1. Insulin-dependent diabetics

A. Participate regularly in an exercise program employing one of
the aerobic type exercises.

B. Exercise about an hour after eating when the blood sugar level
is higher.

C. Take periodic supplements of a sweetened drink such as Gator-
ade, E.R.G., fruit juices or carbonated beverages for rather
vigorous exercise extending beyond 20-30 minutes.

D. Supplement the daily food intake by at least a bread plus a
milk exchange during a non-programmed or evening activity.

E. Reduce the insulin dose for a programmed activity if done in
consultation with one's physician, i.e., one might take
approximately 6 units less regular insulin before 18 holes of
morning golf or 6 units less NPH or Lente insulin before 18
holes of afternoon golf.

F. During both D and E events it might be well to follow sugges-
tions in C.
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G. Might inject their insulin in the arms or abdominal wall
rather than in the thighs prior to jogging or biking. Insulin
absorption from the thighs is speeded up by these exercises.

2. Non-insulin-dependent diabetics
A. Exercise regularly, using one of the aerobic type exercises.
B. Use supplements for comfort, or to replace fluid and salt

loss--but restrict caloric intake if the exercise is to assist
in weight control.

C. Have a cardiac evaluation before entering an exercise program
if over 40 years of age.

D. Develop a program that is enjoyable, rewarding and stimulating
but not too strenuous or fatiguing.

E. Incorporate some daily calisthenics into their exercise program.
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Special considerations regarding equipment for exercising:

1. Walking jogging.
A. Wear proper and comfortable footwear. This does not mean the

purchase of expensive shoes or even new ones.
B. The heel should be at least three-fourths inch thick and

preferably a little wider than the heel cup. There is better
stability in a wide heel. The heel should be soft enough so
that the thumb can be pushed into the mid-sole area. To

increase the life of the outer sole, use some liquid plastic
preparation available for this purpose.

C. The tongue of the shoes should be padded.
D. There should be at least one-fourth to one-half inch thickness

under the metatarsal or ball of the foot area.
E. The shoes should be flexible. This can be checked by holding

the shoe at both ends and bending it upon itself as it does
with walking.

F. The toe area should lie wide enough to prevent pinching of the
toes.

G. Wear well-fitting and comfortable shoes.

2. Stationary bicycling. A good stationary bike should have the fol-
lowing items:
A. A tension control knob to increase or decrease the tension.

Some bikes have a calibrated braking force indicator which
shows the amount of tension present on the front wheel.

B. An adjustable seat for comfortable riding. When pedalling,
the leg should be almost fully extended when the pedal is at
the bottom of the cycle.

C. A speedometer and an odometer to keep track of the speed and
distance for comparative purposes.
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COMPRESSED SPEECH PRACTICE TAPE

TAPE C

COMPRESSED SPEECH SAMPLES*
PRACTICE TAPE - INSTRUCTIONS

This tape uses a short portion of a book read at various compressed
speech speeds. Compressed speech is really speeded speech. This tape
is to be used as a practice tape only. I will tell you the compression
rates of the speech as it is presented on this tape. Compression rate
is given in the amount of spoken words per minute. For example, in
ordinary conversations we speak at approximately 175 words per minute.

Please listen to this tape to become comfortable with listening to com-
pressed speech. The material on this tape is not the same as the
material on diabetes which is on your second tape. Remember this tape
is for practice only. When you feel comfortable with listening to com-
pressed speech, then, please listen to the study material on tape two.
Thank you.

*Material on this tape was dubbed from a Library of Congress flexible
disc featuring portions of a story about Sherlock Holmes. This
material was recorded by a male voice on a Fairbanks modified Tempo
Regulator (an electromechanical device for compression of speech).



141

APPENDIX I

QUESTIONNAIRE*

SET ONE
(TYPED IN BRAILLE, GRADE TWO)

Please use the pencil provided to underline (or circle) the answer you
think is the most correct. You should underline (or circle) directly
on this question and answer sheet. There may appear to be several
answers that seem to be correct, however, there is only one best
answer to each question.

1. Persons with diabetes should take care to protect their feet from
injury and infection because of:
a. the effects of the medication.
b. their altered resistance to infection.
c. foot problems being often inherited.
d. the blood glucose level being too high can cause the feet to

swell.

2. Changes in the diabetic's skin may result from:
a. poor circulation in the lower legs with increased thickening of

the artery walls.
b. loss of weight that occurs from loss of glucose in the urine.
c. the liver beginning to produce sugar in the body.
d. the insulin cells failing to produce when there is a high blood

glucose level.

3. A diabetic person with foot problems should, when necessary:
a. use corn remedies, medicated ointments, adhesive tape and heat.
b. be in the sun a lot and use hot or cold compresses.
c. use lanolin when the skin is dry, change socks daily and use

talcum for moist skin.
d. wash feet in hot water daily and dry them briskly to avoid

moist skin.

4. Poorly controlled diabetes is accompanied by:
a. a sense of physical and mental well-being.
b. a desire to over-eat.
c. a low energy level.
d. strict orders to jog, swim and other vigorous exercise.

5. To gain benefit from exercise, a middle-aged, inactive, diabetic
person should:
a. exercise regularly (to obtain a "training effect").
b. engage in sporadic, vigorous exercise.
c. do vigorous stretching for 40 minutes daily.
d. do light stretching and flexibility calisthenics three times a

day.
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6. When walking and jogging one should wear:
a. proper and comfortable shoes sold in health stores.
b. well-fitted, flexible shoes with even the shoe tongue padded.
c. shoes with narrow, tight fitting heels and having a wide toe

area (one that prevents pinching of toes).
d. shoes ordinarily worn around the house that are well broken-in.

7. Exercise can assist in weight control since exercise:
a. burns up 100 grams of fat.
b. burns up protein.
c. uses energy, namely calories or heat.
d. burns up glucose and insulin.

8. Diabetes and exercise are compatible when the:
a. exercise program is made to be enjoyable but not too strenous

or tiring.
b. diabetic diet is increased in fat allowance.
c. person is naturally athletically inclined.
d. push-ups, weight-lifting and jogging are used to prevent muscle

strain.

9. After vigorous exercising one should slow down gradually because:
a. leg muscles tire easily.
b. this allows blood circulation adjustment.
c. vigorous exercise uses up most of the available oxygen.
d. this will help cool down the blood.

10. The diabetic person with cold feet at night should:
a. use a hot water bottle.
b. use a heating pad.
c. wear heavy bed socks.
d. use a heating pad and bed slippers.

11. Diabetic persons need to learn to care for their feet because:
a. jogging and walking vigorously injures toes quickly.
b. improperly cut toenails causes pain and ulcers.
c. direct heat may cause ulcers or large open sores.
d. there is little or no pain feelings (sensations) in their feet.

12. Middle-aged persons exercising only on weekends risk:
a. slower loss of weight.
b. muscle build-up in their legs due to the vigorous exercises.
c. muscle and tendon injury because of lack of muscle tone.
d. losing the desire to continue an exercise program.



143

Appendix I (continued)

13. Examples of aerobic exercises are:
a. weight lifting and tennis.
b. swimming and jogging.
c. push-ups, running and playing nine holes of golf.
d. tennis and running a two-hundred yard dash.

14. The diabetic person who wants to begin exercising should:
a. first have a thorough physical exam including a heart

evaluation.
b. first ask his or her doctor to increase the diet allowed.
c. begin with exercises he or she enjoyed during teen years, such

as tennis.
d. begin with a jogging program first.

*The post-test consisted of these same questions placed in reverse
order. The post-test was Questionnaire, Set Two.
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TAPED INTERVIEW

PERSONAL DATA QUESTIONNAIRE

Braille Compressed Speech
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For the purposes of this study it might be helpful to know the follow-
ing information. However, if for any reason, you feel that the ques-
tions invade your privacy, or you prefer not to give an answer, feel
free to say so.

PART I
INDIVIDUAL HISTORY

A. Personal Data

1. Sex: a. Male b. Female

2. Age:

a. below 20 , b. 20-29 , c. 30 -39_, d. 40 -49_, e. 50 -59_,

f. 60-69 , g. 70+

3. Marital status:

a. Single
b. Married

c. Widowed
d. Divorced

4. Main source of income:
a. Wages, hourly wages, piece work or weekly pay check
b. Savings and investments.
c. Odd jobs or seasonal work.
d. Social Security, SSDI, SSI.
e. Salary, commissions or income paid on a monthly or

semi-monthly basis.
f. Profits, fees, royalties, share of profit from a

business or profession.
g. Parents
h. Unemployment.

5. Present Occupation

a. Use of Braille on the job
b. Other equipment used on the job

B. Medical Background Data

1. Age at onset of blindness
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2. Medical diagnosis of visual impairment

3. Classification of visual acuity:

a. Completely without vision.
b. Legally blind with partial vision. Explain residual

vision
c. Vision sufficient so as not classified legally blind.

4. Other disabilities

5. Other family members blind

PART II
EDUCATIONAL BACKGROUND

A. Braille

1. At what age did you learn Braille

2. Do you read Braille, grade one, two, or three?

3. Do you use a slate and stylus?

B. Talking Books and Compressed Speech

1. At what age did you begin using talking books?

wpm

2. Have you heard or used compressed speech (accelerated speech)
before?
a. Where? b. When? c. How long?

C. Schooling

1. What type of school did you attend?
a. Primary grades
b. Secondary grades
c. High school
d. Years at public school
e. Years at school for the blind

2. Education completed:
a. High school or g.e.d.
b. Technical school or community college (or less than

four years college graduate)
c. Four year college graduate
d. College credits beyond graduation
e. M.S./M.A. degree
f. College credits beyond the master's degree
g. Doctorate degree
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OPINIONNAIRE
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1. Generally, which do you prefer, tactile (Braille, optacon) or audio
(talking books, cassettes, record discs, compressed speech)? Why?

2. Specifically, where and when do you prefer Braille? Talking books?
Cassettes?

3. When doing general reading, which format do you prefer? Why?

4. For notetaking, which format do you prefer? Why?

5. When corresponding with people (friends, business letters, etc.),
which format do you prefer? Why?

6. What are your opinions on the future of Braille?

*7. What are your opinions on the future of compressed speech?

8. What comments do you wish to make concerning this study in general
or about the material covered in the instructional study material?

9. How many times did you listen or read the instructional study
material on diabetes?

10. Did you take notes as you studied?
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11. Additional comments or questions?
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I wish to thank you again for taking valuable time out of your life to

participate in this study. If you were assigned to the Braille portion

of this study and wish to listen to the compressed speech study

material, I'll share that with you now.

*This question was asked of all study participants after listening to
compressed speech. Those who had the Brailled material were asked
this question following the completion of this questionnaire.
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SAMPLE RESPONSES TO AN OPEN-ENDED QUESTION REGARDING PREFERENTIAL USE
OF TACTILE (BRAILLE, OPTACON) OR AUDIO (DISC FORMAT, CASSETTES OR COM-
PRESSED SPEECH).

Verbatim quotes:

Braille for record keeping. Cassettes over talking books because they
are clearer.

Braille because of being able to read and interpret passages by myself
and I can refer back to the material.

Braille--mainly because I like to read and my mind goes a lot faster
than a tape can allow it to go. It's hard to concentrate with a tape.
When I'm reading Braille, I'm getting input from my fingers into my
head--it's just a difference.

I prefer Braille but, I can't get "regs" (federal regulations) in
Braille as they change so often. I prefer different media for dif-
ferent purposes and do use readers (200 wpm) for my technical reading
needs. I do most of my work in Braille but type for the sighted
world.

Braille and tactile (Optacon) definitely because I want to know the
shape of the word as far as spelling, etc. I want to be able to
locate things--it's something to refer back to--and there's the
accessibility of the page numbers.

Braille--I have more control of what I read and when I want to read and
reread or look back to the material. I have piano books in Braille.

Braille for notekeeping, things you want to refer back to--short bits
of information,--it's more useful--you don't need a lot of equipment.

Prefer definitely to use Braille--but--there are disadvantages: it's
too bulky, no Braille transcribers for my textbooks, etc. It's easier
to study in Braille and things are easier to retain if you see the
words on the pages in front of you--but because it's hard to get trans-
cribers I use the cassette for my classes.

Tactile--Braille. My attention span seems better on an active rather
than more passive way (myself doing the reading).

Cassettes--talking books because I'm not a good speller and am always
running across words I don't know.

Audio--I enjoy being read to--I am a poor listener, so it enhances my
concentration.
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Audio for a lot of things. It's less bulky, faster, more enjoyable
(you can do something else while listening to the cassettes).

I prefer audio because it's faster. I haven't taken time to keep up
with Braille, not that I really want to. I just use Braille for my own
personal types of things--recipes, phone numbers, addresses, brief
notes, etc.

Audio definitely. It's faster and I can do other things while I'm
listening but, actually, I couldn't get along without Braille to write
down information, telephone numbers, and recipes.

Audio. I can go faster and am more used to it.

Talking books. My fingers are numb after all these years of burning
them with my cooking.

I prefer Braille, but I like to hear a voice, so, audio.

Braille mostly; can use audio to get in reading around the house. I

wish I had learned Braille years ago--I always felt I could read with a
magnifier and wouldn't need to learn Braille. The slate and stylus will
never break down like computers will!

For myself, Braille--but if it's a lot of material, I'd prefer audio,
but then you need a "reader" for audio (tapes, records).

They each have their place--I like Braille to read recipes, and
especially, patterns that I want to instill in my mind like you do in
print--crochet and macrame, etc.

It's definitely more pleasing to curl up in a chair and to read Braille.
I do have to resort to audio as there are more titles than in Braille
and I can put on a tape and do the dishes, you know? I like to read in
Braille, it's so much more enjoyable--also, to skim, read over or even
the ease of copying, Braille can't be beat--

Both. Whatever media I can get books in--'cause more things are
available in talking books, not in Braille.

Tactile. It's really more personal--to take notes, agendas, speeches.
But I use talking books (cassettes, discs) as the Library of Congress
puts out five times as many books in recorded media as in Braille books.

Audio for extended reading (whole books) but Braille for material on
hobbies, chemical make-up of gems, etc.

For entertaining reading, audio but for self-communication and com-
pactness, Braille.
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It varies from situation to situation: audio, to cover a great deal
of material; and Braille, to study and quickly put my hands on material
for classes--recipes, my Pioneer Girls' course notes.

Audio--for a lot of things--but I do get bored with tapes, but it is
faster. Braille is slow for me. The biggest problem with tapes is
that the readers read too slowly. A faster reader is more enjoyable.

Both have an advantage and it just depends--I'm slow in reading Braille
(my touch is not sensitive). I'm faster on tapes, especially compressed
speech. I use the variable speed 4-track G.E. sold by Science for the
Blind.

Both. Although oddly enough, if I do read Braille, I'd much rather
read factual stuff in Braille. I don't enjoy reading novels in Braille.
I prefer novels in an audio mode, which is weird because I get "bored"
listening to factual stuff on audio. A novel I can take or leave, but
Braille is terrific for factual stuff.

Tactile--I think it helps you to see the word and to see how it's
written out. With my Optacon, I enjoy seeing how things look--that
helps me understand my typing a lot better. Little things, for example,
there are more divided words in print because the printed words are
written in columns and you just don't see Braille written in columns.
My spelling has improved because I can read a dictionary--and if I'm
typing a letter, I can look up words because of my Optacon.
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SAMPLE RESPONSES TO AN OPEN-END QUESTION RELATIVE TO BRAILLE FORMAT
PREFERENCE AS TO WHERE AND WHEN USED

Verbatim quotes:

When I really want to retain something. For studying.

Study for school courses--books.

Recipes--record keeping--elevators.

Read in the car--cookbooks for cooking.

When I really want to retain something. For studying.

For studying something--it's easier, more skimmable--for poetry,
especially. I like to see poetry visible on the page--then, I can do
my own interpreting. Also, reference material is better in Braille.

Like I said, I'm not about to be particular about the media--like if
it's on the old 'reel-to-reel' and I want it badly enough, I'll take
it! The material is more important than the mode.

Personal things--you're reading for yourself. A body of a letter to be
typed. Something you need to refer to--also, class discussion notes.

Self-communication. You can write on all sizes and kinds of paper and
read it to know what you wrote. You don't need a walking collection of
recorders!

Magazines--reference material--easier to refer back to--

In my job, I'd prefer it, then I could refer back to it quietly,--I
could refer back to it when I needed it without being so conspicuous.

Anything--other than for pleasure. You can pick or choose what to write
down in Braille.

For note taking and record keeping.

I always prefer Braille, but I can't get it. Material for frequent
reference when materials remain constant for long periods of time.

Lists, recipes, telephone numbers, lists of kids at work--for progress
notes on my patients.

To read at night in bed when the lights are out!!!
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More in the areas of note taking. Anything that's going to be short,
recipes, telephone numbers, addresses. To read something and refer to
a couple of points, i.e., specific information--the details.

When going through a large amount of material. Braille is skimmable,
audio is not. Braille is necessary for speeches and outlines--for
general reading. Braille is portable--takes less equipment to use.
For marking--for scripts, agendas, doing theater work--

Anytime I can get it! I like to read--some people don't, even though
we all learned Braille at an early age. It's like you learning print.
It all depends on whether you like to read, at the onset. Just as
Braille is bulky--it also takes time for current material to be pro-
duced in that mode. Some magazines are two months behind the newstand
copies you get. It's so much easier to call a reader and say, 'I need
chapter six, seven, and nine read by Wednesday--give it to them by
Monday and get it for a Wednesday morning class. I need to train my
mind to concentrate on cassettes and tapes in college classes and in
college, audio was easier to obtain and use.

To read a book--an Encyclopedia, Dictionary--actually, I'd love to have
a Braille Thesaurus (sixty-four Braille volumes).

One day when I was feeling sorry for myself, I made a mental list of
all things that aren't available for me in Braille. Print books, 99%
of them--labels on cans and packages, newspapers, phone books, my own
mail--practically anything I could think of was not available for my
personal use. My bills--checking account--someone has to read those
personal items to me. I began to feel frustrated, angry, closed in,
stifled--and very dependent!

Braille, for me is only useful as a means to keeping track of
materials--for recording, cataloging and condensing material.

If I had to read for an exam--Braille means I could skim for the
answers. With audio--I could miss it altogether--I'd have to listen
to it all and couldn't skim it.

When I have lots of time--for short things. I like to refer back to
it--to reread--Braille is easy to go back to my place in. I like to
take it traveling, the doctor's office--crochet patterns--recipes--

Cookbooks--knitting pattern books (it's hard to 'fast forward--rewind
and still find it in audio format). For all personal uses--telephone
numbers--permanent record keeping. Anything I want to read back what
I've written down. Testing material in Braille in the classroom.
Braille is really 'ground rules'.
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When I'm going to refer to it two or more times telephone numbers,
household goods, medicines. I read Braille on the bus--it's inappappro-
priate to listen to cassettes then. When I'm mobile, I read by Braille.
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SAMPLE RESPONSES TO AN OPEN-END QUESTION RELATIVE TO AUDIO FORMAT
PREFERENCE AS TO WHERE AND WHEN USED

Verbatim quotes:

No, if I had my choice, I'd have everything in Braille.

For leisure reading (5 responses). Non-fiction--informative material.

Novels--you don't have to concentrate and can do other things at the
same time.

I like the sound of a voice reading out loud--a human voice responding
to me.

Meetings--lectures. Then, I'd make Brailled notes.

Braille is tedious for anything lengthy--so, audio for light reading
and books.

When I want to listen to something and keep on working at something at
the same time.

Textbooks for college. If I had to read a 300 page book for a class.

At home--when I have to clean house, or am hooking rugs. At home--for
pleasure.

I don't like audio--but I have to use it though. I do like cassettes
on a trip--with earphones.

With correspondence--if somebody sends us a tape--that we like.

Informational purposes--listening to the radio--lectures.

Only as a last resort. When the book or material is not available in
Braille and I have to take it in talking books, then I will, but if I
had my choice, I'd rather read it in Braille.

All 'Federal Regulations' for my job. For light reading fiction.
Material that you don't want to reread again. When I don't have to
really concentrate--except for the 'regs', and I really can't get
those any other way.

In an interview situation. It's fun to hear people speak back on tape.

Informational purposes--listening to the radio, lectures.
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When requiring a permanent record and time doesn't permit a complete
Braille transcript. For a meeting, for a record--but, for notes, I
still prefer Braille.

For light reading--books. For verse to verse, I like large print. For
something long and leisurely, or a good overview, I'd use audio. I

have an American New Testament on tape--it's good for chapter by chapter
work.

For notetaking. For a college setting where I had to give 'by rote'
answers.

When I'm short of time and need to do it quickly.
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SAMPLE COMMENTS RELATIVE TO PREFERENTIAL USE OF TACTILE OR AUDIO FORMAT
WITH RESPECT TO GENERAL READING

Verbatim quotes:

A. Prefer Braille, tactual format (N = 10)

For study material and spelling. For recreational reading.

It's easier to keep in mind word by word and in audio, it's easy to
become distracted. (3 responses)

My attention span is better, as I bore less easily with Braille.
I have conceptualization problems.

It's more relaxing. I don't like a machine talking to me.
responses)

It's just more enjoyable to curl up with a book.

I can read at my own pace and when Iwant to stop, I can, without
missing anything and then start up again.

Mainly to be able to know how to spell words and to be able to
pause and enjoy--particularly, poetry or fiction. To learn some-
one's name--to look at words (i.e., foreign names, especially). To

find the content page--to be able to quickly refer to what I want
which you can't do with a cassette or reel-to-reel.

B. Prefer audio, talking book format (N = 13)

Takes less time, I can whip right through--it's hard to whip through
Braille.

Availability of material. (4 responses)

I like to be read to. I also use the Optacon in a limited way.

Easier to concentrate--I also can do other things while reading.

Braille is slow and you can't get much done. But, spelling is a
real problem.

I enjoy listening and doing something at the same time--with Braille,
I need two arms and one hand to read. For example, I like to read
'War and Peace' and do piece work at the same time.

Frankly, I like another voice talking to me. (3 responses)
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Requires less effort on my part and it's faster--especially if it
gets into compressed speech.

C. Prefer both tactual/audio format (N = 7)

Braille for study material and audio for light reading. I think
I'd like to try the synthetic voice of the Kurtzweil.

Talking books when I do my handiwork, but I read magazines in
Braille to keep up with the Braille.

Braille is not as accessible as audio anymore. The library has
limited capacity for Braille books.

Well, I find something I like, I'll take it whatever media
I can find it in. Like I say, you need to see how words are
spelled. If my spelling were as good as my grammar, even one-half
as good--. Grammar is picked up with audio--but not spelling.

Braille, but use talking books as the Library of Congress puts out
at least 4-5 times as many books in audio as compared to Braille,
as I said before.

Both. Audio for current events, novels, and history and Braille
for my magazines: 'Our Special','Matilda Ziegler', 'Braille
Forum' and oh, various religious magazines like 'Guideposts'.

Both. I'm reading something in Braille and also audio all the
time--it just really depends on the time I have.
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SAMPLE RESPONSES TO AN OPEN-END QUESTION RELATIVE TO THE PREFERENCE OF
TACTILE OR AUDIO FORMAT WITH RESPECT TO NOTE TAKING

Verbatim quotes:

A. Braille (N = 26)

For self-communication--For short things.

If you take your own notes, you have to think about it when you
hear it. You also have to think about it when you write it down
and again when you read it over. I try to get my notes in sen-
tence form as soon as possible. We've had quite a problem with
students who want to record their classes, so, they just sit there
and 'nod off'. They're pawning off all the responsibility onto the
machine. Learning starts with their own responsibility in taking
notes. If you record all the lectures, it takes that long to play
it back and you still have to take notes!

I don't like a Sten-o-mask. It tends to be rather obvious with a
machine in a classroom. (A mask one holds close to the face to
record voiced notes on the lecture while the speaker is still
speaking).

You just take down what you want, because audio--well, you still
have to listen to everything just to get Braille notes. Regular
paper, art paper, even construction paper is quieter than Braille
paper to take notes on--construction paper tears easily through.

It's difficult to take notes on a tape recorder and I don't like
to use a 'mask' for lectures--I don't articulate well on tapes.

You have to 'babysit' a tape--you have to worry about running to
the end of the tape or the mike picking the lecture up, etc.-
Braille definitely for history, composition and English notes. For
math theorems, intensive biology courses and very complex material,
I'd put it onto cassettes, though.

I guess it boils down to the factual stuff again. But it's easier
to take my own version of notes. The fact that I cannot only
appreciate it more and concentrate on it more in Braille rather
than having--(if I were using a tape)--somebody in the back of me
wanting to light a cigarette or somebody to my left, talking. You
know, that sort of thing really interferes with tapes. And with
notes in Braille you can delete whatever you want to. You can
choose what to write down and with a tape, you can't--you just have
to let it run through. It--a tape--is just too much of a hassle and
you miss a lot.
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I do tape lectures but take notes in Braille for a reference record
to study later.

I can refer back to it and erase it if I don't like what I've got.
I have a book of Brailled recipes--because I can refer back to it.

Shortcut method--Braille, grade three.

Because I can refer to them. My college material is read to me and
I take notes in Braille.

Especially for spelling of names--addresses--telephone numbers.

Audio techniques are not at all efficient to take notes with--I use
Braille, grade two.

Slate and Stylus

Slate and stylus--because it's portable and I was taught on it
we didn't have Braillewriters then. The slate and stylus never
break down--did you know that?

I use the slate and stylus in the class where the Braillewriter
might make a noise. For speed and in interviews, I use the noisy
Braillewriter.

B. Tape recorder (N - 4)

Cassettes--I'm left handed and the slate and stylus is slow and
tedious for me.

I can't use the slate and stylus.

The slate and stylus technique was not learned well enough to take
notes and I'm easily distracted and uncomfortable using it to
really pay attention to take good enough notes or fast enough to
put it in the right context. I taped my college lectures. On the
job, though, I take notes on my Brailler.

Tape recorder.



160

APPENDIX P

SAMPLE RESPONSES TO AN OPEN-END QUESTION REGARDING THE FUTURE OF BRAILLE

Verbatim quotes:

Well, if we're going to have a society of literate people who are blind,
then it'll stay with us--if we don't permit sighted teachers to tell us
otherwise. We're having trouble in Public Schools getting people to
teach Braille. But, I think that there are enough people in technology
like Telesensory, Inc. and Elinfa, for example, who will produce Braille
on cassettes and in a few years--2..3..years, it'll be economically
available for anyone of us to buy their machines and we'll have 300
pages of Braille on one cassette and then we'll have it to keep. It's

a magnetic world we live in and those magnetic machines will store the
tapes. Then Braille will have to stay!

Kinda bleak! Though, "paperless" Braille might revive it (a mini-
computer memory system). Probably adults who become blind could use
it--diabetics can't use Braille.

I'm frankly concerned about its being used less and less. People need
to be taught Braille in a setting where they will use it or, they just
won't retain it. Braille needs to be learned well enough and to keep
on using it to read magazines, etc.--you just have to keep using it, in
order to retain it.

Sight is the dominant information sense of input. Braille is less
dominant today. Maybe the Optacon? Braille is good for self-communi-
cation--for appointments, schedules, notes--well, it's the best means
for me! Braille--it's a matter of finger sensitivity--and takes a lot
of practice. It isn't something that comes naturally. Hearing and
touch both need to be developed and trained.

From what we've been hearing and reading, they seem to be discouraging
the use of Braille--which I think is a big mistake. You can't carry a
recorder everyplace with you and--well, you really can't play a
recorder just everyplace. And taking notes or writing anything in
Braille--Braille is something that you can have from then on and not
have to worry about it being accidently erased, like it does happen to
tapes. "Paperless" Braille? You still have to know Braille to use
even that.

Braille will be de-emphasized because of the increase in the mean age
of blind persons and the decrease of the number of young blind per-
sons. Braille will continue to exist in one form or another--probably
will go to a computer form on a cassette or cartridge. So, you'd
still have to know Braille characters but the method of delivery will
be different. The need for Braille is for the young person--older
individuals wouldn't take time to learn it--but other methods (books



Appendix P (continued)

on tapes, vocal output, page scanning devices like the Kurtzweil, mag-
netic tapes, Visual-tek) are easier for them to use).
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I sure hope it hangs in there! I hope it isn't done away with, but I'm
concerned about it. It dates back for me to this idea that I think
Braille is a more active means of retaining information than audio
aids. If you are totally blind like I am, I think Braille gives you a
good visualization in the mind--of words through your fingers. Of
course, even if people do learn the raised print through their fingers--
touch is how we see anyway. You really need Braille for spelling but
could get grammar from the audio--pronunciation, too. If more Braille
had been made available to me in College, I might have stayed in there.
The problem of the IBM typewriter going from print to Braille trans-
cription is that the margin for error is too great a factor with the
contractions in Braille II.

Braille is more and more becoming the priority of deaf-blind people,
those who want it for personal use; textbooks in school settings, to
read between something else, i.e., switchboard work,--you can read at
coffeebreaks, etc. I don't see the use expanding--rather, it's diminish-
ing--because of production costs, bulk, storage space, getting trans-
cribers to Braille material, the cost of thermoforming--on and on.

The future of Braille? Dim, I'd say. When I visit the schools,
there's so many blind people that don't know Braille that it shocks
you. There's a need for Braille. Braille helps mark things like can
goods, packaged things, recipes, pattern lines--it makes an imprint
on my mind--mark colors of clothing, etc. Talking books simply
destroys your spelling ability.

I think Braille is going downhill steadily--less and less Braille is
being published. But, I hope it will increase because it's very use-
ful. For notes--telephone numbers, tagging--and if people applied
themselves diligently, they can learn it and enjoy what they're reading.

I'm concerned with the cost of Braille. There's easier access to talk-
ing books. Older people are not able to use Braille. 'Paperless'
Braille is the answer, I think. The Library of Congress puts books on
cassettes for the machines for reading only--they say it costs less.

I don't know--they sure seem to be getting away from it. Probably,
they'll eventually do away with it--they need to get into other ways
to read print--maybe like the Optacon. The Optacon though can't read
handwriting and it takes about 50 hours of training to use it--but
would be good for sorting mail, etc.

Will be around forever for certain kinds of things, like--the
Dictionary--the Encyclopedias--Braille has its purpose and as a
designed system, it works well.
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It's a necessary thing! None of the electronic devices is universal
for all blindness.

Braille will be around a long time as it's the only tactual means of
communication that's relevant. Braille is what the written word is to
the sighted person. Braille is more important to congenitally blind
than the adventitiously blind who don't study Braille as much.

I think Braille will stand as far as a system of reading and communica-
tion only for the fact that for some things, it's easier to interpret
in Braille rather than have them read to you. This computer (it costs
about $10,000, I think), will transfer anything printed into Braille.
You still have to know Braille in order to use it. Braille, for what-
ever else it is, is a necessity--but most of the adult books are back
in Utah--the library in Salem carries mostly children's books.

There'll always be a future for Braille--just because Braille is
tangible. They'll find more and more ways of producing Braille, so, I
think Braille use will increase. Up to a few years ago, Braille was
really hard to come by--but, that seems to be changing. To get cur-
rent materials in Braille was a trip! Today, the amount of books in
Braille and magazines and current things in Braille--through thermo-
form and computerized Braille reproduction systems. This computerized
Braille with the adaptions of some of the machines will let the com-
puter transcribe from print into Braille. The cost is prohibitive- -
but seems so efficient for Braille reproduction.

Braille is gonna stay around, after all, these electronic gadgets
haven't found a way to write yet--and Braille will be around until it
does. 'Paperless Braille' will go a long way towards compacting
Braille, I think!

Braille will always be here--because we have gotta be able to write
things down. As long as you have blind people you've gotta have
Braille. You can't leave your husband notes,--'cause he doesn't
know Braille! But, even at my age (73), I couldn't do without
Braille!

For personal use--it'll be around, especially as technology improves.
There is a decline in printing books in Braille. Emotionally, I'd pre-
fer Braille--it's so much more personal--maybe it's a little bit of
loyalty--cassettes are so impersonal. Sometimes they have poor
readers, too. The disc's had good readers and as a child, I modeled
after those readers.

Braille will always remain. Publishers, though should put out a
larger volume of professional literature in Braille (like Journal of
Gerontology, etc.). The general future? More books are recorded
because we Braille readers are in the minority. Blindness is being
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associated with diabetes which is the number one cause of blindness-
but those persons' finger touch is different and they can't read
Braille!

Braille has a good future. People need to learn and use it. The

machines that scan print and speak are very expensive--besides, I don't
like the synthetic voice--Braille might need some revision to fit com-
puters. I, personally like to combine Braille and audio. The schools
need to teach Braille for communication--but, Braille is a skill and it
takes time to learn the skill to become efficient.

I sure like using my hands to read Braille--but cassettes are easier to
mass produce so I'm worried about the future of Braille.

'Playboy' typifies just how far Braille has come. I appreciate my right
to read what I want. Braille and cassettes aren't censored--and I
really appreciate that. The slate and stylus are tedious to me. I

very much hope we go to 'Paperless Braille'. It'll increase the
availability of Braille. The T.S.I. that I've seen is portable and
quiet. You would use it like a regular Braille writer. It has a key-
board--and an automatic table of contents at the beginning of the page-
the ability to scan (word phrases and number at the top of the page)-
imagine!- -you could put the whole telephone directory on a Braille
cassette!

We need progress on the Braille encoding--Elinfa, T.S.T. and the A.P.H.
(American Printing House) are now working on this problem. The Elinfa
and the T.S.T. have this 'Paperless Braille' machine now available for
about $3,000. Of course, the demand is too limited to make them
profitable--There's no market demand to reduce the price significantly--
yet.

I supose we'll go to the 'Paperless Braille' on cassettes. I don't
think they'll stop using Braille--you still need it for record keeping.
Better stick to Braille for spelling--and you do better if you can read
it for yourself, and see what you're doing--for privacy--to write
checks and keep your own balance--read your own letters, etc.

Braille is useful as a writing tool and resource--but, not as a reading
tool. In ten years, the Kurtzweil will be so developed that Braille
will be phased out. It's not good on newspaper, not on columns--only
has one program--that's English. It's like an audible Optacon--a com-
puter audio reading device--no Braille involved.

Could have a bright future with new technology being developed in the
Braille field--like the Digicassette by Elinfa. You see, it's 'paper-
less' Braille. The machine is attached by an interfacing to a computer
terminal, with a Braille keyboard. It's cassette recorded on a
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computer readout display--line by line--12/22 cell machine. It'll read
like a visual printout in Braille. Braille books have a storage prob-
lem. Most of the people becoming blind are elderly these days and
don't learn Braille readily.
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Well, you need Braille for spelling. Maybe the 'Paperless Braille'.
It's hooked into a computer and will record material on a tape but it
will be Braille.

Everyone should learn Braille to do their own reading! Digicassettes
are coming out now and will increase the availability of material in
Braille. Braille is a skill and the transcriber needs to do it well in
order to transcribe a book.
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SAMPLE RESPONSES TO OPEN-END QUESTION CONCERNING USE OF COMPRESSED
SPEECH AND ITS FUTURE

Verbatim quotes:

For lectures, maybe--(2 responses).

Yes, I liked it--but I personally tend to absorb more with Braille. It
should have a good future and make things a little more efficient. I

like it a little fast, myself--but, for me, more Braille would be
fantastic!

It still needs work on it to get the electronic distortion out, which
is introduced when the computer processed it. I've heard it in other
compressed speech machines.

I think it'd be probably helpful in vocations or occupations such as
lawyers or teachers who listen to readers, etc. but not for recreational
reading.

Excellent idea for lectures, etc.--to shorten the length of time.

Yes, for lectures--more of a use in less technical material though, I'd
think. Needs to have the ability to slide gradually either way--for
speed of voice and difficulty of material (from slow to faster).

For texts--when I want to take material faster and get more in a short
period of time--one-half to one-fourth as much time.

For lectures--to speed up slow speakers.

For textbooks for student's reading. Sure is better than that
'variable speed' which is so distorted.

For study purposes--wouldn't read a normal tape on compressed speech
machine.

I'm really impressed! The words were understandable--not 'Alvin and
his chipmunks'! I'm pleased--the voice sounded natural and normal-
it was easy to listen to and to catch on. Would be excellent even for
a professor who needs a lot of material read to him--from essays, to
college students for all sorts of lectures--nice.

Good method to use for a student in college to cover a great deal of
material in a quicker length of time than a regular cassette tape. I

didn't mind it--didn't find it that uncomfortable. Actually, cassettes
are more pleasant to use--you can stick it in any old machine.
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Yes, you get an awful lot of material on the tape and can comprehend
just as well if not better with compressed speech. It was different
from the Library of Congress tape recorders. Maybe they could put text-
book material on compressed speech--you could cover more territory- -
you'd stay more alert to compressed speech than the 8 r.p.m. or 33
1/3's!

Those who were given Brailled material were also allowed to listen

to the compressed speech tapes after the study had been completed and

a few wished to comment on their experiences listening to the tapes:

Would like to get used to listening to compressed speech--it seems to
have definite possibilities, especially if you start when they're young
and can get used to it. The voice sounded pretty well normal--not dis-
torted at all.

If you'd take notes with compressed speech, you'd struggle to sort out
the compressed speech--it might slow down the system--you can stop
audio. The Braillewriter blocks out normal speech (unless you use
ear phones)--

It looks like it'd have a good future for study purposes but not for
pleasure reading.

I wouldn't want to read anything for pleasure with compressed speech,
but for lectures and to play it over to remember material--it might be
o.k.
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SAMPLE RESPONSES TO AN OPEN-END QUESTION CONCERNING THE STUDY MATERIAL
AND INSTRUMENTS USED

Verbatim quotes:

I didn't like the 'chicken bands' [plastic rings] used for binding. It

was debatable for some of the questions and answers--just like in
school--it was hard to give only one answer.

You needed to use the A.P.A. format and to have better quality of
tapes--should have tried to duplicate the American Printing House
recordings.

Some stipulations should be made--that you can only read this once--it
might have colored the results. (Braille)

Tape was poorly done--the recorder that did it or the woman's voice?
Probably the computer effect.

I don't like thermoform--I get moisture on my fingers and get stuck on
the words...but, of course, it's an economical advantage to thermo-
form. The material emphasized a lot on diabetes--so I read it in a
collegiate vein.

For heaven's sake,--don't give us the rough draft--You really need to
draft the questionnaire more than once--the grammar wasn't good. For
example: 'begin with jogging'--I began to look for hidden meanings-
also, 'causes pain and ulcers'--you should have used, 'cause'. Also,

you have technical problems. How the material was played back might
nullify the compressed speech effect. There might be defects in the
playback machine, that wouldn't be random errors. People don't like
thermoform. The clarity of the presentation is affected by the match
between the tape and the cassette housing--were the heads clean?

Well, it was all right. I realize you had to pick some neutral topic.
It wasn't relevant to me. The only motivation in reading it was to
prove Braille comprehension was good. If the material had more rele-
vance to me it might have been more motivating to me.

The vocabulary was extremely interesting--detailish--and I liked it!

I'm interested in the outcome of this study. It was hard to remember
all the medical terms on compressed speech. I probably should have
taken notes,I guess. There's no serialization on compressed speech or

for that matter on any cassette or taped material.

Pretty interesting--I've always liked medical things--and I really saw
some possibilities in compressed speech.
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Some people will prefer Braille and some, compressed speech.

I'm such a firm believer in Braille. It is time consuming to Braille
things--it's costly--and storage is a problem.

I'm curious to see how it all comes out. Most of it seemed common-
sense, but it was nice to have it reinforced.

The material was really informative.

How viable will the study be? How many questions could you answer be-
fore you even read the material? What would happen if both would turn
out even? (Braille and compressed speech) Actually, I hope they do as
I can see the use of both. How many times did a person read the
material in the first place?

Well, I learned things I didn't know. I hope that they always have
Braille and teach it to children at the earliest possible age--because
Braille is like a piece of paper and pencil to the sighted child.

Very beneficial and helpful information. Not just head knowledge but
material easy to grasp and I can work it into my lifestyle. It was

clear cut. A lot of people I know are diabetic. I especially
appreciated that it was so well organized and meaningful.

Braille--compressed speech--it'd have been interesting to have two
topics and switch with each and then do the study--one recreational and
one informative. Everyone has individual learning abilities--for
example, my Braille reading ability is to learn it, drop it and relearn
it--that might make a difference, I don't know.

Actually, I'm more of a tape listener. Braille and recorded material
need to work well together. Recorded material is easy to reproduce and
to distribute. I see the problem as cassette Braille versus pressed
Braille. I like to cut up my Braille magazines for recipes, etc. I'd

like to see a pronouncing cassette dictionary with one track with the
definition and one track with the word.

Well, to find out what is really useful you really needed more numbers.
The fact that it's happening at all is tremendous. We need more
research on learning that lasts-- achievement retention Braille

audio. We need to guarantee the instruction of Braille to a child
(print, Braille, paper and pencil), so they'll be literate. I wonder

how sighted persons would feel if they had to answer tests from tapes
without their paper and pencils?
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FINAL LETTER TO STUDY PARTICIPANTS

August 31, 1979

Dear
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A few months ago you graciously accepted my request to participate in
my Doctoral Study at Oregon State University. I promised that I would
give you the results of the study.

The main purpose of the study was to investigate the significant dif-
ference in the total amount of knowledge retention of health informa-
tion as indicated by the pre- and post-test mean scores between the
group of persons using Braille versus the group using compressed speech.
The health education material used was excerpted from a book, Under-
standing Diabetes by John W. Stevens, M.D. In an interview following
the study, you expressed your opinions on questions relating to your
preferential use of Braille or talking books, records, cassette tapes
and compressed speech as well as a few facts about yourself. The

hypothesis was that some of the demographic characteristics you
expressed might be predictive of success in using either Braille or
compressed speech. Thirty people in the Willamette Valley participated
in this study, all read Braille, grade two.

The major findings of this study were as follows:

1. There was no difference in achievement scores for those persons
using either Braille or compressed speech. Therefore, the use of
Braille or compressed speech really depends upon the material used
and individual preference.

2. Eighty percent of the population had education beyond high school
and twenty-seven percent had at least a master's degree.

3. None of the demographic data collected, such as: 1) Present age;
2) Highest educational level achieved; 3) Age at loss of vision;
4) Age at initial learning of Braille; or 5) Age at initial use of
talking books was predictive of success for using Braille or com-
pressed speech.

4. Individuals expressed concern: 1) Over the demise of Braille in
the public and private school situation; 2) That not all technology
is for all visually impaired adults; 3) That one still needs Braille
for advanced technology such as the portable "paperless" Braille
recorder from "Elinfa"; 4) The need remains for Braille use in
self-communication and privacy; 5) That obtaining the material
itself is more important than the mode in which it is presented;
6) That spelling and punctuation is learned through Braille use and
syntax and grammar can be acquired through aural means (records,
cassettes, compressed speech); 7) That the speed of reading Braille
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needs to be improved; and finally, 8) that the use of Braille as
well as compressed speech really depends upon individual preference.

5. Compressed speech has definite possibilities for use when: 1) The
original taped speech of a reader is too slow; 2) A great deal of
material needs to be ingested in a short time span; 3) There is a
desire to have pitch, intelligibility factors and comprehensibility
identical to the voice being recorded; and 4) Faster speech would
enhance "attending skills".

However, as with any research study, the findings of this study can
only be accepted with a certain degree of probability for similar
situations and similar populations but not all.

A Brailled copy of this dissertation will soon be available for your
use at either the Oregon State Library, Services for the Blind and
Physically Handicapped in Salem, or through inter-library loan from the
Oregon State University Library, Corvallis, Oregon.

I am deeply indebted to you for your encouragement and helpful sugges-
tions as well as your time and cooperation. Without YOU this study
would not have been possible. Thank you very much.

Sincerely,

Colleen C. Hughes, R.N.,
Doctoral Candidate
Department of Health
Oregon State University
Corvallis, Oregon 97331

cch

P.S. I have used regular type print for those using an Optacon and
large print for those individuals using the' Visual-tek.









In addition to the braille symbols on this card, the braille system contains equivalents for all the other punctuation

marks and special symbols, such as the italic sign and the general accent sign. There are a total of 189 contractions and

short-form words.

One type of contraction consists of a single letter, which, when standing alone, represents a common word, such

as "b" for "but", "h" for "have". Other whole-word contractions consist of dot combinations not used in forming

toothe letters, such as "and" ( ) or of a letter or contraction preceded by dots from the right-hand portion ofso

the preceding cell, such as dot 5 before a "e for "day". (

Commonly recurring letter combinations, such as "gh" "ou" are represented by other dot combinations. Short-

o. o-form words are abbreviations for common words, such as "alm" for "almost" ( ), "ei" for

o.
"either" ( ). An expert braillist must know and apply a great many technical rules.

. . . .




