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PART I. INTERPRETATION 

FUNCTION 

The function of interpretation in outdoor recreation is to enrich the 
visitor's experience and facilitate preservation of the resource. It 
can enrich the visitor's experience by: 

1. alerting him to what is available in the area, 

2. giving him an understanding and appreciation of the special 
history or features of the area, 

3. arousing interest in new subjects, or 

4. stimulating further exploration of old interests. 

It can facilitate preservation by: 

1. directing visitor use patterns, 

2. promoting an understanding of what part the resource plays in 
the visitor's 1ife, 

3. explaining why and how the resource should be preserved, 

4. providing an explanation of who the managing agency is, what it 
does, and what its objectives and policies are. 

A National Park Service administrative manual explains the function of 
interpretation most succinctly: "Through interpretation, understanding; 
through understanding, appreciation; through appreciation, protection." 

DEFINITION 

Most interpreters have their own variation of the definition of 
interpretation and a representative sample can be found in Sharpe (forth­
coming, John Wiley), and in Tilden (1967). (For another thorough treatment 
of interpretation, see Brown, 1971). Basically, interpretation is the 
communication of information about our natural, cultural, human and 
scientific heritage. It has traditionally been provided at parks, historical 
sites and museums by naturalists, historians and other specialists. 

Interpretation is usually presented through the use of personal talks, 
recorded messages, printed material, films, displays, demonstrations, 
dioramas, maps, signs, electronic devices, and the items being interpreted. 
Such interpretive tools are used at visitor centers, museums, amphitheaters, 
information desks, campfires, roadside exhibits, on trails, television, or 
in classrooms. 



EFFECTIVENESS 

The traditional methods of interpretation have placed most of the emphasis 
on presentat i on. Of late, there has been a questioning of the success of 
traditional interpretatlon—Is it producing the desired effect? To be 
effective, interpretation should be designed so as to be appealing to 
each visitor, and to communicate in a manner that is understandable by each 
visitor. Interpreters are starting to put more emphasis on involvement. 
This change in approach is based on the premise that involvement is more 
conducive to understanding. In addition, interpretation that relies on 
involvement of the visitor can be tailored to suit the visitor. 

in order to make this new approach effective, we must know who the visitors 
are. Most of today's interpretation assumes a relatively homogeneous 
audience with similarities in age, area of origin, native language, 
educational background, cultural background, beliefs, interests, mental 
capacities, physical capacities, and recreational goals. 

Which visitors are not being considered in such interpretation? Elderly 
persons, the young, people from foreign countries, the highly educated 
and the under-educated, ethnic minorities, and physically or mentally 
handicapped persons are some of the visitors whose needs are not served 
by such interpretation. 

It is part of that group to which this study has been addressed--the 
physically or mentally handicapped person. What special characteristics 
must be considered in order to provide effective interpretation for a 
person handicapped physically or mentally? 
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PART II. HANDICAPPED PERSONS 

Who are the handicapped? They are people who, through congenital defect, 
disease, infection, cultural or environmental deprivation, or accident, 
have lost the use of some part of their bodies or some of their sensory 
faculties. For purposes of this study, I have addressed only the handicaps 
of blindness, deafness, deaf-blindness, mental retardation and ambulatory 
1imitat ions. 

Because people have some physical or mental impairment does not mean that 
their needs for, or abilities to benefit from, outdoor recreation are 
impaired. The benefits of outdoor recreation for these people are the same 
as they are for anyone: change of environment, introduction to new know­
ledge, stimulation to pursue new interests, relaxed social interaction 
that can possibly lead to a greater understanding between different types 
of people, and a pushing outward of the boundaries of their particular 
wor1ds. 

While the benefits are the same, the need for these benefits may be 
greater among the very people who cannot engage in outdoor recreation 
because their needs have not been met. Those who have some physical or 
mental impairment are quite often underdeveloped socially, physically, 
mentally or culturally due to a lifestyle that has been restricted partly 
by the impairment and partly by a world that has not been designed for 
them. Any effort to ease the latter restrictions will contribute to the 
easing of the former restrictions by allowing these people greater self-
development. 

Following is an introduction to the handicaps, including descriptions and 
misconceptions. Also included are hints for interpreters about necessary 
modifications in interpretive programs, for, while the benefits are the 
same as those for non-handicapped persons, the ways of achieving them 
are necessarily different. The lack of any major problems should make 
it apparent that few modifications in design policies are necessary when 
considering handicapped people's needs. Most handicapped persons need 
no pampering; they are quite capable of handling any situation that is 
safe for the non-handicapped user. 

BLINDNESS 

Facts 

Defini t ion 

In the definition adopted by the American Medical Association in 193^, 
"a person is said to be legally blind if he can see no more at a distance 
of 20 feet than a person with normal sight can see at a distance of 200 
feet (20/200 corrected vision), or if the angular distance of the visual 
field is 20 degrees or less." (Normal vision takes in an angle of 60 to 
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70 degrees.) The American Foundation for the Blind terms "blind" only 
those with a complete loss of sight; all other degrees are termed "visually 
impaired." Of the blind population, about 3 out of 10 are totally blind 
or have only light perception; the rest have varying amounts of vision. 

How Many People Suffer from Blindness? 

In 1970, there were 6.A million visually impaired people in the United 
States (Goldish, 1971). 

What Causes Blindness? 

Blindness can be caused by glaucoma, diabetes mellitus, cataract, vascular 
disease, prenatal influence, poisoning, eye injury, infection and several 
other diseases. The rate of blindness increases with age: approximately 
97 percent of the legally blind are 65 years of age or older, 29 percent 
are between the ages of 90 and 69, 13 percent are between the ages of 20 
and 39, and 10 percent are under 20 years of age (National Society for the 
Prevention of Blindness, 1966). 

How Does Blindness Affect Living? 

M. C. Migel, first president of the American Foundation for the Blind, 
once said: "It is the blindness of ourselves and not the blindness of 
blind people that makes life difficult for them" (A.F.B., Services for 
the Blind Person, 1971). Blindness is the physical loss of sight. 
Nothing more is lost, no other physical ability nor mental capacity. 
Usually the emotional stability is also intact, though the degree of 
adjustment to the loss determines the degree of emotional stability. 
The Washington State Association for the Blind feels that blindness, 
rather than being a handicap, "is a physical nuisance." Given the proper 
training and opportunity, the blind person will lead his life as 
independently and as usefully as will anyone. Most blind people do not 
want special treatment; they are being trained to live in a world that 
is not specially designed for them. They want the same full experiences 
that other people have. They are being taught the use of the long cane 
to aid mobility. Guide dogs are used by some. Many of the visually 
impaired are partially sighted and can read signs in large print (18 
points or larger) . 

What is Braille? 

Named for Louis Braille, a blind French boy who in 1829 devised the 
system, Braille is a system of six raised dots arranged in a cell as 
1-2-3 downward on the left and 9-5-6 downward on the right. Sixty-three 
different characters (letters, numbers, punctuation marks, short words 
and combinations of letters) are possible with various combinations and 
positions of the dots. There are several grades of Braille. In Grade 1, 
the characters have a one-to-one relationship to the alphabet with no 
contractions. Each grade has more contractions and short-form words. 
Grade 2 is most commonly used. It has close to 200 contractions and 
abbreviated words. Braille can be read at an average of 109 words per 
minute (about half as fast as the average sighted person reads regular 
print), though the range of speed varies greatly, with some people 
reading Braille faster than they can talk (Dunham, 1973) • 
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M isconcept ions 

A Blind Person Learns the Same Way a Sighted Person Does. 

For the person who is born blind, learning is different than for the 
sighted; such a person cannot learn by watching and imitating. He has 
to listen, touch, and remember. Memory is extremely important for both 
the person blind at birth and the person blinded later in life. 

A Person Who is Blind Develops a "Sixth" Sense. 

A sixth sense is not developed. A blind person must develop an alertness 
much greater than that of a sighted person. As Dickman states: "Experiments 
have shown that blind persons do indeed identify sounds better than do 
blindfolded sighted persons—not because they hear better, but because 
they remember better and have practiced longer" (Dickman, 1972). 

If a Person is Blind, He Reads Braille 

Only 5 to 10 percent of the people who are blind can read Braille. There 
are three main reasons: (l) the definition of legally blind, (2) age, 
and (3) individual circumstances at the onset of blindness. 

Definition of legally blind: Because a person sees less at 20 feet than 
do people with normal vision at 200 feet, or because his vision encompasses 
only a 20 degree field does not necessarily mean that he cannot see 
anything. Only 12 percent of the legally blind have light perception 
only, and an even smaller percentage are totally blind (Rodgers, 1970). 
Most of the legally blind can still read regular print if it is larger 
than usual, so they do not need to learn Braille. 

Age: Approximately half of the people legally blind are 65 years of age 
or older. Due to the general deterioration that accompanies old age, 
such as loss of finger sensitivity, greater fatigue and failing memory, 
there is little potential among older people for learning Braille. 

Circumstances at onset of blindness: Factors such as age, extent of 
education, type of living habits and type of employment at the onset 
of blindness can determine whether a person will learn Braille, and how 
much. Braille is essential if the newly blind person is pre-school age 
and has most of his learning ahead of him. If the newly blind is in the 
latter part of his career, he may choose to get along without Braille, 
or with just enough to play cards or make and read cryptic notes to enable 
him to follow his main interests. Many people who are blinded in the 
later stages of their lives elect to use no Braille because it would 
draw attention to their handicap, and this would damage their self-image. 
Others do not learn Braille because their financial or geographical 
circumstances preclude exposure to proper training. 
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Helpful Hints for Interpreters 

Do not hesitate to offer help to a blind person. He will let you know 

if he can manage alone. 

If you are not sure how to help, ask him; he is an expert. 

Gently touching his elbow will let him know you are addressing him. 

Do not touch his cane or dog. 

If you are helping him walk, offer him your arm rather than taking his. 
He can guide by the motion of your body. Try to sense the right speed 
for him. 

When you meet him, say "Hello (his name), it's (your name)." He cannot 
see who you are. 

Let him know when you are approaching and leaving. 

Do not address him through someone else such as: "What does he want?" 
Say to him: "What do you want?" 

When seating him, place his hand on the back of the chair or bench. 
That reference point is the only help he needs. 

Go ahead and use words like "see" and "look"; he does. 

He does not want pity; he has adjusted to his handicap and would like 
you to do the same. 

Requirements differ for a person who has partial sight and for a person 
who is totally blind. The person who has partial sight will probably 
be able to use facilities that have had no modification, as long as 
safety hazards have been removed and the information is presented either 
by way of sound or by signs that employ large print. People who are 
totally blind or whose sight is severely diminished will need information 
presented by way of sound. Considering the small number of blind people 
who read Braille, it is difficult to justify the expense of providing it. 

How to refer to a blind person can present a problem. Some people prefer 
"visually handicapped." Dr. Jerome Dunham, director of the Northwest 
Rehabilitation Center for the Blind, who is himself blind, says that they 
are using the term "blind" and trying to give it a positive, rather than 
a negative, connotation (Dunham, 1973). Probably a universal solution 
will never be achieved and the problem will have to be dealt with on an 
individual basis. Avoid referring to blind people as "the blind"; it 
makes them non-persons. 

Indicate distances (e.g., from one exhibit to the next) in number of feet, 
rather than number of steps. 
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Allow handling of items whenever possible and don't worry about the safety 
of the items. Blind people are extremely adept and careful with their 
hands. 

Tell blind visitors about their surroundings, e.g., they can't tell that 
they are about to walk onto a bridge. 

DEAFNESS 

Facts 

Defini tion 

The normal human hearing apparatus in babies has a range of 16 to 30,000 
cycles per second (cps) of sound waves. The frequency of the sound waves 
is what regulates low and high pitch of tones. The range decreases as 
people grow older so that at teenage the upper limit has decreased to 
approximately 20,000 cps, at middle age it is around 8,000 cps, and by 
the time a person has lived for 80 years he probably hears nothing above 
A,000 cps. The range of normal conversation is around 500 cps for sounds 
like "aw," and around 2000 cps for sounds like "s." 

Besides having pitch, tones have varying degrees of loudness. This is 
measured in decibels, the amount of pressure caused by the sound waves. 
From k feet away, a whisper has an intensity of about 30 decibels; normal 
speech, about 60; and a shout, about 90. These are exponential increases 
so 90 is much more than 3 times the intensity of 30. 

In a test of hearing, a person is considered to have normal hearing if 
he can detect sound with an intensity of 0-25 decibels in the critical 
speech frequencies of 500, 1000, and 2000 cps (Harvey, 197**). If the 
intensity has to be 25-55 before he can hear it, he is considered "hard 
of hearing." If the intensity has to be 55_75, but he can understand 
amplified or loud speech, he is also said to be "hard of hearing." If 
the intensity has to be 55"75, and he relies primarily on his eyes to 
receive communication, he is probably deaf. If the intensity must be 
75 or more decibels before detection, the person is considered profoundly 
deaf (Vescovi, 1966). 

How Many People Suffer From Deafness? 

In the United States, there are about 8 million people who are deaf to 
the point of suffering disability from it. There are approximately 
351,000 who suffer profound deafness (Johnson, 1973). (These figures 
are only estimates—greater accuracy will be possible in 197̂ * when results 
will be available from the census taken in 1973 by the National Association 
of the Deaf.) 

What Causes Deafness? 

Very simply put, hearing is accomplished by sound waves passing through 
the outer ear, setting up motion of small bones in the middle ear that 
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pass the motion to fluid in the inner ear. In turn, the fluid moves tiny 
hairs on cells causing these cells to generate electrical impulses that 
are carried by a nerve to the brain. A hearing loss can occur from damage 
to any of the parts of the apparatus, so that the transmittal of the 
sound waves or electrical impulses is stopped. Such damage can be caused 
by an infection, contraction of German measles by the mother during the 
first three months of pregnancy, congenital problems, scarlet fever, 
whooping cough, common measles, mumps, meningitis, otitis media, 
otosclerosis, a blow to the ear, skull fracture, tumors or aging. 

How Does Deafness Affect Living? 

The problems of deafness are more complex, if not more important 
than those of blindness. Deafness is a much worse misfortune 
because of the loss of the most vital stimulus--the sound of the 
voice that brings language, sets thoughts astir, and helps us in 
the intellectual company of man (Helen Keller, London, 1933)-

Deafness is a handicap of communication, but it is an invisible handicap. 
If one is blind, it is usually apparent and when someone interacts with 
that person, understanding is a part of those dealings. If one speaks to 
a deaf person, one often feels that the deaf individual is a snob--"The 
least he could have done was answer me." There is no understanding in 
these interactions because it is not apparent that the person does not 
hear. Although thousands of people who are deaf go through college, many 
of them receiving advanced degrees, many thousands more are kept behind 
in achievement because the hearing population is not sharing enough 
responsibility in communication. 

Because of the communication problem, a deaf person's education and 
employment are affected. Less effective education prevents him from 
achieving the level of employment of which he is potentially capable. 
As a result, many deaf individuals never progress beyond the level of 
skilled or semi-skilled laborer. 

How do Deaf People Communicate? 

The type of communication used by each individual depends partly on his 
age at the time of onset of deafness. If it was prelingual, his communi­
cation handicap is greater (as are usually his adjustment problems) than 
if it was postlingual. If the onset was postlingual, he will be able to 
make use of speech-reading more than if it was prelingual. The methods 
of communication available to deaf people are: speech, speech-reading 
(or lipreading), reading and writing, fingerspel1ing, and the language 
of signs. 

Speech: "As a consequence of the difficulties involved in learning to 
speak when deaf, few persons prelingually deafened, and this comprises 
95 percent of the school population, develop speech that can be understood 
in most social situations" (Vernon, 1970). 

Speech-reading: "As A0 to 60 percent or more of the sounds in English 
are homophenous (i.e., they look like some other sound on the lips), a 
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person who lacks the language base to fill in the gaps understands very 
little. In fact, the best speechreaders in a one to one situation only 
understand 26 percent of what is said. Many bright, otherwise capable 
deaf children grasp less than five percent" (Vernon, 1970). 

Reading and writing: "Thirty percent of deaf children are functionally 
i11i terate, thei r average gain in reading from 10 to 16 is less than a 
year, and . . . their command of language expressively and receptively 
is even below this" (Vernon, 1970). Many deaf persons finish their 
formal education at age 18 or 19, "reading at fourth grade achievement 
level or less and expressing themselves similarly" (McClure, 1966). 
Author's note: In the absence of comparable figures about the hearing 
population, caution should be used with any application of these figures. 

Fingerspel1ing and the Language of Signs: Fingerspel1ing refers to the 
use of fingers to form letters with which words are formed (not to be 
confused with forming the shapes of letters of the English alphabet). 
Language of Signs refers to the use of the entire hand and arm (often 
both hands and arms) to relate ideas. People who communicate with sign 
language think and talk in pictures. There are two Languages of Signs: 
American Sign Language and Manual English (New Signs). There are certain 
components that are common to both languages, but the differences are 
enough to prevent real understanding of one if a person only knows the 
other. This causes a problem for interpreters or speakers who are 
addressing a mixed audience, for there is no middle ground that will 
enable anyone to understand the entire speech. 

Some schools are teaching students to use only fingerspel1ing. That 
method would equip them with the regular English alphabet so hearing and 
non-hearing people would have a common foundation for language. 

A hearing person can learn the manual alphabet in a period of 15 to 30 
minutes. The Language of Signs does not provide such a common ground 
because there is not a sign for each word, and learning the Language of 
Signs would take longer for a hearing person. 

People who use fingerspel1ing and/or a language of signs have fewer 
problems of ambiguity and more success in communication than do those 
using speech-reading or who attempt to talk. Fingerspel1ing and/or the 
Language of Signs are used by the majority of deaf people. 

Misconcept ions 

A Deaf Person is the Least Handicapped of Those Who Have Some Physical 
or Mental Handicap. 

In the National Park Guide for the Handicapped (NPS, 1971), the claim is 
made that "among the handicapped, the deaf visitor to the parks is probably 
the least disadvantaged. Al1 . . . exhibits and trails are appropriately 
signed and marked with interpretive messages. Transcripts of audio 
programs and lectures have been made in some areas." The apparent 
assumption is that the deaf person need only read the material and he 
will have acquired all the information provided. However, the average 
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deaf person would not be able to understand even these above two sentences 
in the NPS Gu i de. Most of his knowledge is related to concrete ideas 
with very basic terminology. He is unequipped to deal with abstractions. 
His knowledge of terms is such that it is unlikely that he would be able 
to fully understand the interpretive signs, let alone a transcript of 
a lecture. 

A Deaf Person is "Dumb" or "Mute." 

Deaf people are not "dumb." If a deaf person is also mute, it is caused 
by a separate problem with the larynx and is not due to the deafness. 
Given that there has been no brain damage to affect intelligence, they 
have the same intellectual capabilities as the general population, but 
most are very under-educated. "A recent research study of deaf students 
16 or older revealed that 30 percent of them were functionally illiterate, 
60 percent achieved a grade level of 5.3 or lower, and only 5 percent 
rated tenth grade or better in achievement" (Vernon, 1970). 

Why is there such a great disparity between potential and achievement? 
It is the result primarily of communication difficulties. ". . . in its 
capacity to help transpose sound waves into spoken language, the hearing 
apparatus represents man's strongest line of communication with the world 
in which he lives" (Garrett and Levine, 1965). 

Most deaf people do not learn our spoken language because they cannot 
hear it, and of course this affects their ability to read. 

Helpful Hints for Interpreters 

Because of the difficulty in communication involved with deafness, deaf 
people who are on their own tend to stay in a world where they can 
understand and be understood. That world does not usually include the 
areas where interpretation is found. This does not mean that they should 
be ignored when planning interpretation. All of the people consulted who 
work with deaf persons indicated they thought that participation in out­
door recreation would be extremely beneficial and that deaf people would 
welcome the opportunity. 

However, along with the interest is hesitancy and fear because of the 
communication problem. The people working with them feel that a program of 
introduction to the world of outdoor recreation is needed. Interpretation 
is well suited for such a program, and needs only slight modification to 
accommodate their special communication needs. These modifications would 
also accommodate the needs of the deaf person who is part of a family with 
unimpaired hearing; many of these people already participate in outdoor 
recreation with the family so have no need for a program of introduction 
but still have the communication difficulties. 

It is possible for deaf people to benefit from interpretation. It just 
has to be presented in a way that is comprehensible to them, and that is 
a requirement common to all audiences. There are several programs around 
the country designed to introduce deaf people to environmental interpretation. 
In one program, it was found that the most successful approach was to have 
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staff of the environmental education center work with staff from a special 
education unit that teaches deaf children. Because the deaf children have 
such a limited vocabulary, they were first taught the meanings of words 
such as "animals," "trees," "ground," and "plants." Such concepts had to 
be constantly taught and reinforced. Then they could move on to slightly 
more complex subjects such as leaves, differences in trees, rocks and so 
forth. Eventually they had experienced most of the range of interrelation­
ships involved in an outdoor environment and they had benefitted from, 
and enjoyed their experience just as much as, if not more than, any other 
audience (Zolomij, 1973)-

In another program, several interpreters have learned enough sign 
language to present their programs to deaf visitors. They first learned 
what level and types of concepts were understood, and then reduced their 
interpretive stories to that level of comprehension (Lewton, 197*0. 

Sign language takes longer to learn than fingerspel1ing, but a few simple 
signs can be learned quickly so that communication in an interpretive 
setting is possible. If the interpreter would make the effort to learn 
even fingerspel1ing, it would make at least some of the interpretive 
programs available to deaf people. (A brochure describing fingerspel1ing, 
"The One-Hand Manual Alphabet," can be obtained from the American Foundation 
for the Blind, 15 West 16 St., N.Y., NY 10011.) 

Films can be made comprehensible to deaf visitors by making an inset in 
the corner of each frame with a person signing. 

DEAF-BLINDNESS 

Facts 

How Many People Suffer from Both Deafness and Blindness? 

A rough estimate of the number of people in the United States who suffer 
from being deaf and blind is 6,000 children and 15,000 adults (Dunham, 
1973). 

What Causes Deaf-Blindness? 

Much of the deaf-blindness is caused by rubella (German measles) and 
many children today are deaf and blind as a result of exposure early in 
utero to rubella during the epidemic of 1963-1965. 

How Does Being Deaf and Blind Affect Living? 

Those who are deaf and blind are the most complexly handicapped—when 
one is so afflicted, both handicaps are more profound. It is a specific 
handicap. Its characteristics are not a combination of the characteristics 
of blindness and those of deafness, and to so treat it would be misleading. 
Some idea of the degree of the handicap can be gained from realizing that, 
in the total process of perception by the human being, the use of the 
visual sense has been estimated at 8** to 90 percent. The second most 
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extensively used sense is the auditory sense (Rothschild, 1965). When 
people have lost their sight, they must then shift their primary reliance 
for perception to the auditory sense. A person who loses his hearing 
shifts his primary reliance for perception to the visual sense. Those 
who are deprived of both sight and hearing must rely on senses that require 
conscious development. The sense of touch is used most; vibrations are 
used a great deal. 

How do People Who are Deaf and Blind Communicate? 

Communication is a serious problem. Many are learning to read Braille. 
Two other methods used are the American One-Hand Manual Alphabet and 
the International Standard Alphabet. The One-Hand Alphabet requires the 
hand of the reader to follow the formation of the fingers of the writer 
by use of his hand cupped over the hand of the writer. The Standard 
Alphabet, which differs from the Amerian in the formation of letters, 
allows the hand of the reader to remain at rest while the motions of 
communication are made by the hand of the writer in the palm of the 
reader. Both are easy to learn. 

Brochures describing these two alphabets can be obtained from: American 
Foundation for the Blind, 15 West 16 St., N.Y., NY ("The One-Hand Manual 
Alphabet") and Canadian National Institute for the Blind, 1929 Bayview 
Ave., Toronto, Ontario ("A Manual Alphabet for the Deaf-Blind"--this is 
the International Standard Alphabet). 

If one does not know either of these alphabets, it is still possible to 
communicate with deaf-blind people. Grasp their hand (this alone makes 
them feel you accept them) and print capital letters in their palm. 
Remember to pause between words. 

Mi sconceptions 

All of the Senses of a Deaf-Blind Person are Impaired. 

The senses of smell, touch and taste are unimpaired, unless they are 
affected by a separate problem. As these senses are the deaf-blind 
person's only means of perception and communication, they are usually 
acutely developed. 

Helpful Hints for Interpreters 

Suggestions for the appropriate way to act with a deaf-blind person are 
similar to most of those mentioned in the section on blindness. In 
addition, be guided by remembering to orient the interaction by means of 
touch. Never leave a deaf-blind person in unfamiliar surroundings. If 
you do leave him temporarily, locate him by something substantial that he 
can touch. When with the person, stay close enough to allow him to know, 
by contact, that you are there. Do not be uncomfortable with the person's 
affliction; the condition is normal to him. 

One might ask how a person can benefit from a program that is designed 
to rely heavily on the use of the senses of sight and hearing if he can 


