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ABSTRACT

Though the degree varies, deaf people in different parts of the world are facing challenges to
communicate with hearing people. The situation in Ethiopia is similar except there has been
no remedy tried to bridge the gap. As per the investigation of this research, deaf people face
communication problems of various kinds in perusing their day to day activities with their
hearing acquaintances. It has been observed that the deaf people are denied so many
advantages because of the communication gap they have with the hearing people. The

problem was more setious in public service areas like hospitals, police stations, etc.

In other countries, different options have been suggested and used to resolve communication
gap between the deaf and hearing people. Teaching sign language to hearing people has been
considered as one of those ways of bridging the communication gaps between the hearing and
the deaf people. Bearing in mind that Ethiopian Sign Language (ESL) is used as an effective
mode of communication for deaf people in Ethiopia, the main aim of this study was intended
to bridge /minimize the existing communication gap between deaf and hearing people (taking
health environment as a case), by creating hypermedia software that can be used to teach ESL.
The software is supposed to help health professionals to learn basic health related Ethiopian

Sign Language, so that they can communicate to their deaf customers.

In order to achieve the aim of the study, this research first reviews the various related -
literatures. Then user research was done using questionnaire in order to have a good input to
the design of appropriate tool. Based on the analysis of the user research, a prototype of the

hypermedia learning tool was developed.

The tool was designed using a UML based hypermedia designing methodology. The whole
process of developing the tool, including the design, was based on the 1SO-13407 standard for

user centered design.

The prototype was developed based on continuous evaluation of the intended users. More
over final evaluation was done using a co-discovery method of usability testing and it has
been observed that, the tool was developed to the appropriate skill and need of the intended

users.
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1. INTRODUCTION

This section deals with the background information, objective, scope, limitation and problem
statement of the study. The contribution and organization of the thesis are also presented at

the end of this section.
1.1. Background

As indicated in (1), each day, we communicate—at home, in the car, in the classroom, in the
workplace, or in public venues. Those of us who can speak and hear normally have little
trouble asking or answering questions, supplying vital information, or engaging in effective
two-way communication. However, these simple acts can be a struggle for persons, who are
deaf. Access to acoustic information and communication with the hearing people are

challenges these individuals face daily.

For the purpose of this research, the word “deaf” will be used to refer to all age groups and to
the complete range of hearing loss including people who are deaf, hard of hearing and deaf-

blind, unless otherwise stated.

As statistics showed (2), hearing people get about 75% of their information through aural
means such as radio, television and other people’s conversations, while, about 25% of
information acquired is through other methods. Of this 25% receivable information, deaf

people acquire only half and some times even less.

According to the 1994 report of Housing and Population Census of Ethiopia (3), there are
more than 250,000 deaf people in Ethiopia. That is, at least one among 280 people in Ethiopia

is deaf. Nearly all of these deaf people currently use sign language as their primary language.

Even though there is little variation among sign languages used in different parts of the
country, there is what is known as Ethiopian Sign Language (BSL). ESL, as any other sign
languages, although different in form, serves the same function as a spoken language for the

deaf community.

Large numbers of hearing people need to communicate with the deaf people starting from

family members to employers of the deaf in a work place. But lack of awareness and



understanding of the ESL on the part of employers, service providers and local and national
government personnel has created a huge communication gap between hearing people and the
deaf. Moreover, there exist lack of personnel with appropriate linguistic skills, education and
qualifications: these include ESL interpreters, tutors of BSL, and bilingual/multi-lingual
professionals with fluency in ESL as well as the relevant spoken language(s). Lack of
resources and materials, such as ESL Jearning tools, signed and subtitled public information
videos and TV programs, signed and subtitled curriculum and assessment materials is also

another factor to maximize the gap.

This communication gap has made the deaf people to have a very much restricted
knowledge about the basic information of their day to day lives and surroundings and have
inadequate knowledge, unfavorable attitude and undesirable behavior towards so many social

aspects like sexual and health issues (4, 5, 6, 7).

In other countries, different options have been suggested and used to resolve communication
gap between the deaf and hearing people. Among those options, the following are some of the

most acceptable, ethical and IT related solutions:

e Creating the chance for and training the deaf to use Minicoms or Typetalk. When
hearing people want to meet somebody, they normally telephone and make an
appointment. However, deaf people do not have sufficient hearing to use a standard
telephone. Instead deaf people can use text phones (Minicoms), which consist of a
small screen and a keyboard. Messages are typed in, and the reply is displayed on
the screen. However, in Ethiopia, this service by itself is in its infancy stage.

e Using software tools that are capable of converting spoken language (O sign
language and vice versa. Such kind of tools can solve the problem perfectly.
However, this solution is very costly in terms of time, money, and human power
(personal communication with professionals who had exposure on similar projects,
especially Dr L. Van 7ill from Stellenbosch University, South Africa and Professor
R. J. Wolfe (PhD) from DePaul University, United States of America)

e Training the hearing people to be aware of and learn sign languages. It is clear that
the nature of deafness restricts deaf people to learn spoken Janguages. But it is not
as such difficult for hearing people to learn sign language sO that they can
communicate with the deaf easily. This can be achieved using either the traditional

way of sign language learning in formal classes or using self-learning methods.
2



Implementation of any solution to any problem depends on the place where it is going to be
implemented, condition and time. Accordingly, it may be difficult to implement the first two
solutions in Bthiopia because of the economic, awareness, and etc factors. Instead, the third
option could be appropriate and timely solution. It will be possible to bridge the gap between
hearing and deaf people of the country if those people who have close relationships to the
deaf citizens learn the appropriate element(s) of BSL, which is the communication media for

the deaf in the country.

Anybody wants to learn any language; be it Amharic, Afan Oromo, Tigrigna or any other; t0
communicate, to gain understanding of another culture and to build and/or maintain
friendships. Bearing this in mind, research shows that, today, many hearing people are asking
to be included with the deaf students’ education and learn ESL to communicate, to gain
understanding of the deaf culture and to build and/or maintain friendships across the sound

barrier. (8).

But those who are asking to learn and others who need to know ESL have very much limited
opportunity to attend formal ESL courses due to various reasons, where formal in this context
means teacher and class room based. Among the reasons, one is shortage or absence of
schools offering such courses in the country. The numbers of schools specifically for the deaf
are only restricted in towns. Therefore, those who need to learn sign language, including the
deaf children, in rural areas have no chance to do so. Even in the towns, the situations of
most people especially parents and other caregivers of the deaf, are not convenient to attend
the formal ESL classes. Moreover, since ESL has no way to take lecture notes (writing
system), learning ESL has been a great challenge. That is sign language writing system is not

in use in Ethiopia.

Self-learning systems have never been tried on BSL. The literature shows that, self-learning
computer aided hypermedia systems can OVercome the problems with formal sign language
Jearning methods. Such learning tools also can help formal sign language students for revision
and supplementary home study. Also, we know that people learn language best by watching
and doing (8). Therefore, self learning hypermedia learning tools would make it possible for
students to see ESL in action in their own homes — something which an ordinary textbook can
never hope to do. This research was therefore to contribute in this area by designing and
developing a user centred hypermedia-learning tool for ESL so that those who can write and

read Amharic (the national language of Ethiopia) can learn ESL.
3



1.2. Statement of the Problem and Justification of the Study

There are several groups of people who, even in these fervent days of equal rights and

political correctness, consider that their needs have not been addressed. One such group is the
deaf.

The European Union Guidance Note states, disabled people are particularly
affected by and are vulnerable to HIV and AIDS as they are the most
marginalized and poorest in society. They have inadequate access to information,
health care and treatment. Information is rarely available in appropriate
formats....... As only very few of the world’s disabled people obtain any form of

education, illiteracy is also widespread. There is lack of information provided in

sign-language for deaf and hearing impaired people....... The sexuality of disabled
people in general ... 1S _unknown and stigmatized and is therefore
infrequently discussed....... which is yet another reason why information about

HIV and AIDS does not reach these groups (9).

This note and other similar literature indicate that deaf people, as part of disabled people,
often miss out on everyday chances to learn about topics such as health, eating, smoking or
exercise because of the lack of sign language use and/or interpretation on TV or at community

events, and for some deaf people, written languages can be like a foreign language.

People who are deaf find it very difficult to communicate with most people including their
own family who have not learned their language. Their written communication is often
limited by educational difficulties, not from lack of intelligence. They may need skilled
interpreters to cope with the problems of everyday life such as filling in forms, or simply
communicating with their doctor or when out shopping. But, this is very difficult especially

for the poor people in countries like Ethiopia.

The potential contributions, which deaf people can make to Ethiopians life, are currently
being wasted or diminished because of communication gap between the deaf and the other
members of the society. If appropriate systems were in place, deaf people would be able to
access information and thus participate more fully in the society. One way to accomplish this

is training hearing people to sign ESL.



Teaching sign language to hearing people has been considered as one of the ways of
bridging the communication gaps between the hearing and the deaf people. Examples of such
efforts included The Signtel Interpreter, HyperSign, PC-Fingers, The American Sign
Language Dictionary, Personal Communicator (10, 11, 12, 13, 14, 15). These teaching aids
have achieved success and improvements and are being made on a continuous basis. Such
tools are relatively cheaper to design, fast to develop, and revise, and easy to deploy. It seems
reasonable that it would be more effective if such systems are designed taking into account
existing problems and the relevant requirements of the user group for whom they are

designed.

This study was aimed at designing and developing a web-based hypermedia learning tool for
ESL for the hearing people who can read and write Amharic so that the communication gap
between the deaf and hearing people can be bridged. In doing so, existing communication
problems and the relevant requirements of the user group for whom the tool is designed were

thoroughly studied.

1.3. Objectives of the Study

1.3.1. General Objective

This research was carried out to create a hypermedia-learning tool, which can be used to teach
ESL for Amharic speaking people with the aim of addressing the communication gaps
between the deaf and hearing people. The intended users of this tool would be those hearmg

people who can read and write Amharic language.
1.3.2. Specific Objectives
The specific objectives of this study were:

e Reviewing the related literature
e Identifying existing communication problems and the relevant requirements of the
user group for whom the software is designed

e Designing, developing and evaluating the hypermedia learning tool



1.4. Scope of the Study

To implement a full-fledged hypermedia tool, which incorporates all the signs and/or
clements of ESL, would take a long time and resources. So, to be able to finish this master’s
thesis within the appropriate time frame, a prototype was created. The study also used health
centers at Addis Ababa city as a case. The software was called a Medical Ethiopian Sign
Language Learning Tool (MESLET). Using MESL?T, a medical staff can learn ESL at his/her
convenience so that he/she can better communicate with the deaf patients. Though, deaf
people have as much contact with every person as any hearing person do, the study has made
to focus on health centres, for the sake of narrowing the scope of the research, and bearing in

mind that health is the primary issue for any body.
1.5. Contribution of the Research

A great number of programs and websites are available which are intended to teach various
sign languages around the world. There is no similar program Or website on ESL. The output
of this study therefore will help learning basic ESL at one’s own pace and convenience. Apart
from teaching ESL the tool may also be used by linguistic researchers. Moreovet, since this
work is the first in the area, it indirectly will play a great role in creating deaf awfareness in the

country.

Hence, this work will be the first step in supplying the growing public demand of sign
language. This tool is suited for hypermedia incorporating video clips accompanying text into
easy user interface allowing the user maximum control over the video play back. The tool is
not intended to teach ESL for the deaf. Designing a learning tool to teach the deaf to sign

would be analogous to designing a “Learn to Speak Amharic” course for Amharic speakers.

1.6. Thesis Organization

This thesis is divided into six chapters. The first chapter is introduction, which covers about
the basic aspects of the research including, background, statement, ijectives, scope and
significance of the study. The second chapter incorporates review of related literature. It is
divided in to five sub sections. The third chapter deals with the methodologies followed to

conduct the research. In the fourth chapter, presentation, analysis of data and discussion of



survey results are presented. Discussion of prototype design is presented in the fifth chapter.

Finally, chapter six covers conclusions and recommendations.



2. Review of Related Literature

2.1. Deafness and Sign Language

2.1. 1. Brief Historical Background to Deafness and Sign Language

Deafness is part of the human condition and exists throughout the world (2). It is probably as
old as humanity itself. Deafness is present in all races, in both genders and from preliterate

hunter/gatherer tribes to the most highly industrialized societies.

Information about deafness and deaf people was extremely limited well into modern times.
The earliest recorded history of the communication and education of deaf people was in the

sixteenth century (16).

In the early ages deaf people were cruelly shot of education and information for many
centuries and their human rights were seriously violated by some unfair decisions over them.
This especially was clearly observed during the age of Aristotle (384-322 BC). Aristotle was a
well known Greek philosopher. He had a thought that “language and speech are same things.”
He thought that those who cannot hear and speak could not have language and cannot learn.
Due to this fact, the deaf people were not beneficiaries from all information of the time and
those parents who had deaf children were forced to expose their children to the forces of

nature like water and fire to die (17,18).

In the sixteenth century, the Italian person Girolano Cardano started to question Aristotle’s
reasoning. At the same time, Pedro Ponce de Le’on used finger spelling and signs to teach
reading to the deaf children in Spain monasteries. The philosophical and practical foundations
for education of the deaf were further developed in seventeenth century through the work of
individuals such as Bonet of Spain, Dalgarno of Great Britain, and Amman of Holand, who

set the stage for the latter establishment of schools for the deaf (18).

In the recorded history of mankind the first public school for the deaf was opened in Paris in
1755(19). The method used to teach the deaf was using manual signs (17). After this time sign
language was used as a medium of instruction in the education of the deaf i France, Spain
and America. Oral method, which was not effective as compared to sign language, was used

in German and England.



The year 1880 was the darkest age in the history of deaf education and sign language. A
conference in Milan (Italy) on deaf education by European and American teachers and
educators that exclude deaf people, decided that sign language should be abandoned and that
deaf pupils should be taught to lip-read and speak. The decision was made by the hearing

teachers and it had devastating effects on deaf person all over the world.

After this time it has been observed that by suppressing the sign language one seriously
damage the deafs’ ability for applying language skills on all level of life. The lip-reading
(oralism) techniques could neither fill the void left by the use of signs, nor could deaf persons

reach a high level regarding speech.

Hence the sign language survived within the deaf group only and slowly some teachers
became aware that without accepting the visual sign language as the natural mother tongue or
first language of the deaf persons, one could not succeed in the education and teaching of life

skills (18).

In 1960 an American Professor of English language called William Stoke made a
breakthrough scientific research on American Sign Language (ASL) which showed that sign
language was a natural human language with its own grammar, independent of any spoken
language. At that time some other linguists doubted Stoke’s idea but subsequent researches on
sign languages in different countries of the world supported the rich linguistic structure of
sign language and sign language gets re-birth. When switching back to sign language as the
language in education, deaf pupils did start to achieve academic results equal to their hearing
peers. After this time the development and dissemination of effective methods and assisting
tools of educating the deaf become in great reality worldwide. Especially nowadays many
nations are accepting sign language as the natural language of the deaf community as a

medium of communication and instruction in the schools for the deaf.

Most African countries have imported ASL (personal communication with Ethiopian National
Association of the Deaf (ENAD)). As a result it has been observed that the majority of
African deaf people use ASL. In Ethiopia, even though most deaf people are using ESL, in
schools the sign language in use is not pure ESL. This has happened because sign language
education was started by missionaries that came from different countries who were teaching
their own SL. In addition, the “U @& U%", which is the only textbook for SL students in

Ethiopia, was prepared by those Bthiopian scholars who had learned sign languages of
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different countries. Hence, in preparing the textbook, they used most of the signs from sign
languages of those countries they had been taught rather than the ESL (20). This book has
been prepared before 26 years and no research has been done about its effectiveness.
However, as per the information got from leaders of ENAD, the book was wrongly prepared
without the wish and language of Ethiopian deaf and not efficient. Due to this fact, currently
the ENAD is trying to formulate a manual dictionary of ESL, which may help to replace the
existing sign languages used in schools by ESL in the near future so that Ethiopian deaf pupils
can learn by their native language. This action might have contribution for making practical

the “nothing about us with out us” slogan of the deaf people.

In the country, there are few elementary schools specifically for the deaf. There also are few
elementary and high schools that have special need departments for the deaf students. But
there is no sign language use, even a course about it, in all the universities and colleges of the
country except at Addis Ababa University. Addis Ababa University and ENAD have started
to train some volunteer students about deaf awareness and some basic signs of the ESL. This

program has started in 2004 and I was one of the trainees of this year’s batch.
2.1.2. Alternate and Primary Sign Languages

By definition, an alternate sign language is a system of gestures developed by speakers for
limited communication in a specific context where speech cannot be used. The user of an
alternate sign language has another first (spoken) language. In contrast, a primary sign
language is the first language of a group that does not have access to a spoken language (19).

According to the above measures the ESL is a primary sign language for Ethiopian deaf.

2.1.3. Methods of Instruction and Mode of Communication in Deaf

Education

2.1.3.1. Oralism

In the oral method, also called the oral-aural method, students need to receive input through
speech reading (lip-reading) and the amplification of sound, and express themselves through
speech. This means the students need to practice spoken language speech sounds and develop
lip-reading skills. This method had dominated deaf education for a century. However, most

deaf children could not achieve very much with this method. Its existence was not because the
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deaf people accepted it but due to unfair belief of some teachers and educators of the time

(18).
2.1.3.2. Total Communication

When parents are not sure whether to use only the oral method of communication with their
deaf children, they can use total communication. Total communication is a combination of
many means of communications — sign language, voice, finger spelling, lip-reading, writing,
gesture, and visual imagery (pictures). With this method the deaf receive input through speech
reading, signs and finger spelling. Total communication can ensure that a person has access to
some means of communication. For example, one who cannot communicate well orally gets

the additional support of sign language and vice versa.

According to some critiques, total communication is not effective in teaching deaf pupils
because the effort to sign and speak at the same time results in a poorer quality of sign
language. Not only that, some people believe that total communication results in deaf children
failing to develop fluency in either spoken or sign language because of the imperfect use of

both (19).

Generally for many years it was thought that total communication would meet the needs of
deaf children who need sign language and voice. Now, as scientific evidence continues to pile
up that sign language is the natural language of deaf children, the pendulum is swinging again

in another direction — towards bilingual bicultural (19).
2.1.3.3. Bilingual Bicultural Method

This is the most recommended and recent method of teaching deaf pupils. This method
involves the teaching of sign language as a subject and a written language (18). With this
approach, written languages like Amharic are taught through sign language. Deaf pupils are
taught sign language and written language side by side; hence sign language is used for all

“through — the - air” communication and uses written language for reading and writing.
2.1.4. Signed Amharic

This basically is the same concept as signed English and it essentially is a means of producing
signs (in this research context, signs implies to signs of the ESL), which correspond to the
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words in an Amharic sentence, in Amharic order. In many ways, signed Amharic is used to
facilitate interaction between the deaf and the hearing community. Signed Amharic could

have various basic uses such as the following;

It seems to present a much less formidable learning task for the hearing parent of a
deaf child and provides that parent with a language to use with the child.

 Hearing teachers in deaf education can make use of signed Amharic when they
sign at the same time as they speak (known as the simultaneous method).

e It is easier to use for those hearing sign language interpreters who produce a

simultaneous translation of public speeches or lectures for deaf audiences.

Note that signed Amharic is neither Amharic nor ESL since it doesn’t follow structure of any

of the two.
2.1.5. Sign Language Phenomenon

Sign language is a deaf persons’ language. It is a visual language. Communication is done by
means of hands, face, head and upper body. Sign language is not international. Hence,
different sign languages have been developed in different countries where deaf communities
exist. Examples of such sign languages include American Sign Language (ASL), British Sign
Language (BSL), South African Sign Language (SASL), and Ethiopian Sign Language (ESL).
Sign Language users perceive the world through skilled and practiced eyes (19). Sign
language is an integral part and an identifying feature of membership in the deaf culture. It

has its own grammatical structure independent of any spoken /written language.
2.1.5.1. Sign Language Characteristics

Sign languages, like ESL, have some features that spoken languages lack. These

characteristics are:

2.1.5.1.1. Simultaneity: - sign languages have the ability to make sign (produce and
receive) more than one word simultaneously. This feature can help sign languages to express

wide ideas in a very short way and time.

Example: the following single sign can express the sentence” Are you hungry?

(ALOYA(TA) W78, ?)
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Form a shape as shown in the figure and see the person
you are asking. Here the face expression plays great

role.

2.1.5.1.2. Localization: - localization is about describing the placing or positioning of

objects in signing space in a certain situation or a story in sign language. When a deaf person

is signing, he/she may point or indicate spaces to define any object situated on that area.

2.1.5.1.3. Movement: - signers may use movement of their eyes, mouth, hands, face and
body to clarify some thing. This is linguistically known as non-manual signs. Or, in other
words, meaning not transferred through the hands. It is important to note here also that non-
manual signs convey meaning. Without non-manual signs, the signs made by the hands may

become meaningless.

2.1.5.1.3. Iconicity: -with this method signers will try to trace real objects by using

descriptive signs.
2.1.5.2. The Notion of Signs

The notion of signs deals with the way signs are created or formed or made. Deaf people
create signs from things they see or the way things (objects) behave, move, or look like. Signs
will make a direct (whole) picture or part picture of an object. Sign languages involve
simultaneous manual (that is, hand shape, hand orientation, hand position and motion) and
non-manual (that is, posture of the upper torso, the orientation of the head and facial

expressions) components for conveying meaning (16).

The manual components of signs are constrained to occur within signing space. Signing space
is the three dimensional space in front of the signer which extends vertically from above the

signer’s head to the body to at arm’s length in front of and to the side of the signer (21).
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Generally, signers help themselves to four key aspects of visual information in producing

signs for sign languages: hand forms (shape), location, movement and orientation (16,19).

¢ Hand forms: - are the different shapes that the hand takes.

* Location: - is about the areas where the hand forms are placed such as the head,
chest, and the natural space in front of the body.

* Movement: - in every sign there is movement.

* Orientation: - refers to the orientation of the palm in relation to the body.

Bearing in mind the above important aspects, some of the ways signs are created are

discussed below with their ESL equivalent figure and description.
2.1.5.2. 1. Iconicity

* Direct picture: - some signs are totally iconic. Their signs look like or represent

the way the objects look like or act.

Example: Snail (¢77%m-M)

(a)

Fold all your fingers except index finger and form

a shape as shown in the figure (left). Put your

hands beside your eyes. Then move your hands up.

(b)

This is another way of signing snail. Form a “V”

shape using your two fingers as shown in the

figure (left) using your one hand. Move your

fingers from bottom to up under the other hand.

e Part picture: - some objects are signed taking some part of their action.
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Example: Cat (£ a@v-T+)

Using your one hand form a shape as indicated in the

figure (left) at the same time forming a shape of calling a

cat (tu-tu-tu..) using lips.

2.1.5.2.2. Action Based: - some activities are represented by signing their equivalent

actions.

Example: Walking (@»é-an £7)

Move your hands up and down at the same time

looking a walking person.

2.1.5.2.3.Pointing at an Object: - some times signers use to communicate by pointing to
the object about which they are talking. For example one can say” put the TV on the table” by
pointing both objects and showing a “put” sign.

2.1.5.2.4. Touching an object: - most body parts (example: eye, ear, nose etc) are signed by

touching them.
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Example: Ear (Z()

Touch your ear using your hands to say “ear”.

2.1.5.2.5. Alphabetical signs: - refers to using the first or last letter of a written language

word for signing some thing.

Example: Kebelle (¢(14.)

Form the letter “”(KA), first letter of the term “kebelle”,

using both hands as shown in the figure (left), touch the two

tip fingers each other, separate the tip fingers slowly.

2.1.5.2.6. Finger spelling: - name of places or people and words with out signs may finger

spelled.

2.1.5.2. .7. Sign borrowing: — when people travel to other countries they learn new signs,

which they import to their countries.
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Example: United States of America (A?%41) as borrowed from ASL.

Intertwined your both hands’ fingers as shown in the

figure (left) and move your hands in circle way.

2.1.5.2.8. Sign change: — refers to modifying others’ sign languages because of wrong

signing, difference in culture, age or time, when new signs created, and sign borrowing.

Example: Christmas (17 (PhCA+A ALT))

In ASL Christmas is signed by forming a “C” shape and move

the hand from front to outside. In ESL the only change is using
. Amharic alphabet “7” (GA) instead of “C” to say “1¢” (genna)
which is Christmas in Amharic.

2.1.5.3. Written Sign Language

The fact that a sign language exploits the visual medium in quite subtle ways makes it
difficult to represent accurately in the page. The best way to capture Sign Language (to take
notes during a course, for example) is to use videotapes. During a sign language lectures
students without videotapes are always challenged to take notes. I have assured this situation
when I was attending the ESL class arranged by Addis Ababa University and ENAD this
year. Hence in such situations sign languages need to have a way to take notes; that is, there

must be a way to write in sign language and this can be done using motion pictures.

There is no universally accepted written form of sign language at the present. No record is
present for the deaf people with their native language; instead anything the deaf people sign

has been translated into the dominant spoken language in which they are not necessarily

17



fluent. There is no way to accurately transcribe anything a person signs, except for a system

using invented symbols called SignWriting.

Sutton SignWriting, or SignWriting, was created in 1974 by Valerie Sutton (22).SignWriting
is a writing system which uses visual symbols to represent the hand shapes, movements, and
facial expressions of signed languages. It is an alphabet - a list of symbols used to write any
signed language in the world. In the same way, the symbols in the SignWriting alphabet are
international and can be used to write any sign language (23). With SignWriting, different

kind of deaf people can:

° Write their language of sign. This ability increases independence in
communication.

o Communicate across great distances without relying on interpreters, relay
operators, or telecommunication/video equipment.

* Record their stories, poetry and other artworks on paper. In this way, signed

artworks can be saved and appreciated by future generations (24).
The very problem of SignWriting is that it relies on non-ASCII symbology.
2.1.5.4. Sign Language Grammar

Researches indicate that sign languages, as any natural language have their own grammar. As

discussed in (19), a sign language does have its own:
e Morphology:- the way signs are put together to form a sentence

e Phonology:- the way in which phonemes are combined

° Syntax: - the grammatical arrangement of signs in a sentence.

To clearly describe these elements of a Sign Language research must be done regarding its
grammatical structures. In the case of ESL, there is no research done regarding this fact of the

language.
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2.1.5.5. Gestuno

As it is indicated before, sign language is not international. Because of the variations of
culture and background, different countries do have their own sign languages. Even at a
country level there may be some variations of signs for same object at different places. For
example in Ethiopia, the sign used by the deaf for fish around the capital Addis Ababa
(making a front zigzag with one hand) is different from the sign used for the same object in
Arba Minch, a town in the southern part of Ethiopia,(putting one hand over the other and
wagging the two thumbs ).

Therefore, deaf people from different sign language background definitely face a problem of
communicating each other without interpreters. The world federation of the deaf had tried to
solve such problems especially for international meetings among the deaf. Gestuno is the sign
language that the world federation of the deaf devised to unify sign languages. “Gestuno “is

an Italian word meaning “oneness of sign languages”. It contains almost 1500 signs.
2.1.5.6. Manual Alphabets versus Signs

Manual communication can use two different ways to present a word: finger spelling and
signs. Finger spelling in sign language is the way in which letters of alphabet are made on the
hands. (16). Communication through finger spelling alone would not be part of sign

languages.

The second way to present a word or a concept is through a sign, which represents a complete

idea. As discussed before each sign has position, configuration, and movement of hands.

2.1.6. Communication Gap between Deaf and Hearing People

Deaf people in Ethiopia have no direct access to the flow of information, as do hearing
people. There is no use of specialized or adapted Telecommunication devices freeing them
from dependence on face-to-face communication or the intervention of a third party.
Moreover, it is very challenging for most deaf people in terms of economy to hire a private
sign language translator. Even for those who have capacity to hire translator, Good Sign

Language translators are in high demand and are not always available. That means that
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communication among hearing and deaf people is almost mmpaired or nonexistent, to the

detriment of both groups.

For persons with hearing loss, one of the greatest obstacles to workplace integration, for
example, is finding convenient and accurate methods of communication for a variety of work-
related settings. Communication difficulties overshadow many aspects of employment for
these individuals, including whether they find employment in the first place. Because most
human resource managers have little or no experience with this disability group, concerns

about communication frequently prevent applicants with hearing loss from being hired.

Let’s see the case of health centers as another example. If a hospital fails to provide a
qualified interpreter, a deaf or hard of hearing person who has no Sign Language translator
may have to make critical health decisions without being able to adequately communicate
with his or her doctor. This communication gap could place some deaf patients at risk. Since
it is difficult to get interpreter easily, sadly, hearing children of deaf parents are often used to
interpret during medical consultations. This is obviously dangerous for the patient and also
places inappropriate responsibility on the child. Alongside ethical considerations, with sign
language we cannot assume that friends and relatives of a deaf person can sign to a sufficient

level.

Bearing in mind that having a sign language interpreter is challenging for most deaf citizens
of the country, I saw as it is essential that someone who is member of staff in public service
areas (for example, doctors, nurses, etc, in hospitals) with the proper level of interpreting
skills is used. If staff members learn ESL they can bridge the gap between themselves and the

deaf community (see chapter 1).
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2. 2. Computer Aided Instruction

2.2.1. Introduction

Bostock mdicated that, the purpose of software for education or training is to promote
learning. According to the author, this is quite different from the function of business software
such as accounts packages or decision support systems, and much more difficult. This is
because with educational or training software the requirement is to change the capabilities of
human learners, so analysis and design must involve their learning process, which are not

completely understood, and are different in detail from one person to another (25).

The evolution of computers in learning has not occurred in isolation. Rather, it is an iterative
hyper product of ongoing developments in psychology, pedagogy and technology. At times,
technology has been at the forefront of these developments, helping to shape our
understanding by demonstrating heretofore untested teaching and learning methods. At other

times, technology has enabled widely held notions about teaching and learning (26).

Though Computer Aided Learning is an all-encompassing term to describe any educational
use of computers, varieties of other terms like computer aided instruction, computer based
learning, computer based training, computer management instruction, etc. are also used to

describe the educational use of computers and each has slightly different meaning (27).

In this research, computer aided instruction (CAI) is the main focus and is used to refer to the
use of (personal) computers for education and training. Software designed to be in educational

programs is termed as courseware.

CAl grew into greater favor in the mid-1990s, when the US Department of Labor-sponsored
National Alliance of Business reported small and mid-sized companies should embrace new
technologies such as CAI, so they may use technology to cause needed change; rather than
reacting as technology changes affect them. Their report showed that, CAI can assist in
increasing worker knowledge, as it can be designed to provide consistent training in new
standards, such as the quality standard ISO 9000. They also reported benefits from the
individualized pace of training, and a better ability to accommodate an increasingly diverse

workforce (28).

22



2.2.2. Advantages of CAI

Computer-aided instruction has definite advantages including the following:

= CAI offers multi-media enhanced state-of-the art teaching and learning materials.

= If made online, CAI provides an enriched worldwide learning environment.

» CAI is Learner-Centred, not teacher centred. Learning is interactive, hence is more
usable and attractive.

» Taking the course on computer increases computer skills necessary for success in the

workforce (25, 26, 27, 28, 29).
2.2.3. Learning Theories
There are three main learning theories: Behaviourism, Cognitivism and Constructivism.
2.2.3. 1. Behaviourism

Behaviourism is the oldest learning theory, which threats the learner as if he/she is a black
box. Behaviourism is similar to a machine that produces responses when exposed to stimulus.
It is related to student modeling. The task of learning is to teach the student a particular
response to be made when a particular stimulus is presented, process known as conditioning.
Repeatedly presenting the stimulus and reinforcing correct responses while punishing
incorrect responses is one means of achieving this. Instructional goals based on behaviorism
are characterized by being specified, quantified, terminal behaviors. For example a student is

said to have mastered the domain when he/she scores more than 90% on a test (29).
2.2.3.2. Cognitivism

The concern or emphasis of Behaviourism is observable indicators that learning is taking
place. Contrasting this view of learning is the emphasis of cognitive psychologists who equate
learning with the mental processes of the mind. Cognitive theorists recognize that much
learning involves associations established through continuity and repetition. In other words,
cognitivism explains learning as the formation and reformation of mental representations of
the domain knowledge. So the cognitivist learner is definitely not a black box, and cognitivist
models describe this internal representation. Cognitivism also is related to student modelling

(29).
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2.2.3. 3. Constructivism

The term constructivism refers to the idea that learners construct knowledge for themselves
each learner individually (and socially) constructs meaning as he or she learns. Whereas
behaviourism and cognitivist are objective theories of learning, in which predetermined
behaviours and/or cognitive structures are transferred to the student, constructivism is a
subjective theory in which learners are said to construct their own reality based on experience.
This implies, this model is not related to student modelling. New knowledge is formed, rather
than transferred, from the learners’ previous experiences. Moreover, constructivism says that
domain knowledge should not be decomposed and presented to the student in parts; instead
should take place in realistic settings with all the ambiguities and extraneous details that
entails. As a result the student will be able to construct knowledge better adapted to the

context in which they will apply (29).
2.2.4. Approaches to Instructional Design

There are a number of established approaches to the systematic and effective creation of
training courses. As Dr Vicars cited, some of the more popular approaches include:
Performance-Based Training (PBT), Criterion-Referenced Instruction (CRI), and Instructional
System Design (ISD). These systems all share a similar emphasis on the importance of tying
instructional objectives to the knowledge, skills and abilities that a learner needs in order to
accomplish the job or task he/she is preparing to do. Instructional models based on these
approaches promote the logical development of sequential lessons using material that can be

tracked, evaluated, and updated to reflect current information and best practices (30).

As Dr Vicars stated, the ISD method of instructional development (analysis, design,
development, implementation, and evaluation) first became popular during World War II
when the United States government needed to train huge numbers of people quickly and
efficiently. Since then, models based on the ISD approach have provided a systematic and

reliable method of designing curriculum, materials, and content delivery systems (30).
2.2.4.1. The DDD-E Model

A type of ISD model that has worked well for multimedia projects is the Decide, Design,
Develop, and Evaluate (DDD-E) model. This model, developed by Karen Ivers, an Assistant
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Professor at California State University, Fullerton, California, and Ann Barron, an Associate
Professor of Instructional Technology at the University of South Florida, provides a good
scaffold for multimedia projects and is flexible enough to adapt to today's rapidly changing
technology (30).

2.2.5. Types of Courseware

Note that, courseware is software designed to be in educational programs. In other words,
courseware are software designed for a CAI purposes. There are different types of
courseware each one having different characteristics (27, 28, 29, 30, 31). The most common

are:
2.2.5. 1. Hypermedia

Hypermedia takes the basic informational material and supplements with other materials. It is
very flexible and open ended. Users can access as much or as little as they wish. Hypermedia
requires careful consideration of the logical structure. Hypermedia is one of the easiest kinds

of courseware to do with Revolution but one of the hardest to do well.
2.2.5. 2. Tutorials

Tutorial courseware involves formal and usually linear presentation of materials. These CAls
often followed by quiz, tends to be less flexible and open ended. In such courseware the

programmer controls the path through the program so that less complicated structure exist.
2.2.5. 3. Simulation

Simulation models a real life problem or situation. It presents user with problems to solve,
requiring skills that the user is supposed to be learning. Such a courseware is often very

flexible.
2.2.5. 4. Drill and practice

Drill and practice (or drill and kill) tends toward less flexible, but some have sophisticated
adaptive features that determine the user’s level and adjusts difficulty of questions

accordingly. This approach, which is currently somewhat out of favor in CAI development
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circles, is helpful for learning tasks requiring lots of repetition, rote learning; e.g. grammar

practices and vocabulary learning (29, 31).
2.2.6. Web-Based Instruction

Today we hear all kinds of talk about the Information Superhighway, the World Wide Web
(WWW), and the Internet. One of the best features of this new communications tool is the

amount of information available to anyone on almost any topic.

Generally, materials on the WWW can be categorized into either informational or
instructional. Informational sites may be developed by anyone on any topic. There are literally

millions of these sites.

A growing use of the WWW is to support and deliver instruction. Instruction, in this
environment, is viewed as any WWW page that is designed to support an educational activity.
This support might be seen through additional information, assignments, instructions, or the

lesson itself. This information is collectively known as web-based instruction (WBI).

Hence, WBI is a method of delivering instruction over the World Wide Web. Typically,
students participating in WBI are found in many locations across diverse areas. WBI includes

hypermedia elements and use of the World Wide Web.
Generally the features and components that WBI might include are:

e Interactivity. Students, teachers, experts communicate among each other,
providing support, feedback, and guidance.

e Online searches. Students can find online resources to support course content and
resources.

e Device, distance, and time independence. Students can participate in this
learning environment at times convenient to them, on their own equipment at their
home, school, or business.

e Cross-cultural interaction. WBI lets students and teachers communicate with

people all over the world to explore ideas, cultures, and civilizations
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2.2.6. 1. Advantages of Web-based Instruction

The general benefits of Web-based training when compared to traditional instructor-led
training include all those shared by other types of technology-based training. These benefits
are that the training is usually self-paced, highly interactive, results in increased retention

rates, and has reduced costs associated with student travel to an instructor-led workshop.
Web-based training yields additional benefits:

® Access is available anytime, anywhere, around the globe. Students always have
access to a potentially huge library of training and information whether they are
working from home, in the office, or from a hotel room. As cellular modems
become more popular, students will even be able to access training in a place that
doesn't have a traditional phone line or network connection.

° Student tracking is made easy. Because students complete their training while
they are connected to the network, it is easy to implement powerful student-
tracking systems.

* Content is easily updated. This is perhaps the single biggest benefit to Web
Based Training. In today's fast-paced business environment, training programs
frequently change. With this technology it is a simple matter of copying the
updated files from a local developer's computer onto the server-computer. The next
time students connect to the Web page for training; they will automatically have the

latest version.

2.3. Hypermedia
As indicated above, hypermedia is one of the methods of constructing courseware.

2.3.1. Hypertext, Multimedia, Hypermedia

The different ways in which Information and knowledge are organised and stored can
significantly influence their meaning and the purpose for which they can be used. Two basic

approaches are often used for organising and presenting information and knowledge:
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e Linear structure in which corpus of knowledge is organised into several units
which are designed to follow each other in sequence. Some jumping back and some
stepping ahead is usually allowed and each of the basic units from which a linear
structure is composed has just single entry point and single exit (27).

e Non linear structure in which the basic units of information that make up the
knowledge corpus are joined together in many complex ways that allow them to be
processed in a variety of different non linear pathways. Each of the modules used
has single entry point but any number of exit points so that a user can jump to any
of a number of other units from within the body of one unit depending up on

his/her information interests and requirements (27).

Hypertext (a term coined by Ted Nelson) stands usually for a network of interconnected
pieces of textual information. It is a non-sequential/non linear method for displaying text.
Normally, the prefix hyper usually means “more than”, so we may begin by asking what that
hypertext that makes it more than text is. The simple answer to this is that as well as text,
hypertext has these features: nodes or chunks of information, links between nodes,
organisational structure that describes network of ideas, dynamic user control, and multi user

access (26, 32).

Multimedia is the integration of media such as text, graphics, animation, sound and video

(32).

Hypermedia is the combination of both, a network of pieces of multimedia information. It is
the dynamic relationship between a group of documents (text, images, sounds, video clips and
animations) that can often be accessed in a non linear fashion (33). Hypermedia can be
viewed as a database, which contains pictures, digitised videos, sound and animations in

addition to text.

Though, quite often the terms hypertext, multimedia and hypermedia, are freely interchanged

and are used as synonyms, for this research purpose I will use the terms as defined above.
2.3. 2. Brief Historical Background to Hypermedia

Hypermedia systems can be distinguished in to two generations:

28



e First generation hypertext systems were mainframe based, text-only systems for
augmenting the performance of information processing, storing the whole world’s
literature or for supporting traditional writing and reading (34).

e Transition from hypertext to hypermedia took place with the second generation
systems. These systems were quite similar in concept with first generation
hypertext systems, but they were workstation and PC based, with more
sophisticated graphics interfaces and support to other forms of information such as

graphics, sound, animation, and video (34).

The precedent usually invoked for hypertext is Bushe’s Memex that could organise
information in such a manner that a user would be able to follow a trial of associations
through the information (35). Vanevar Bush who was the science advisor of US president
Roosevlet and over server of all wartime research, inciuding the Manhattan projects (36)
raised his ideas because he was frustrated that important scientific researches were ignored
because of the increasingly large amounts of information available. Memex is a kind of
massive personal library in which an individual stores his/her books, record and
communications, and which is mechanised so that it may be consulted with exceeding speed
and flexibility. (35). Bushe’s ideas were visionary, but the technology of the time was

incapable of supporting them (36).

The Memex path gave to some “hypertext” ideas/systems around the mid 60’s: the
NLS/Augment system by Dauglas Englbart; and the Xanadu project of Ted Nelson. Although
the origins of hypermedia are popularly attributed to Bush, Englbart and Nelson, it is only in

recent years that it has become widely known (37, 38).
2.3. 3. Hypermedia Systems

Hypermedia Systems (HMS) are non-sequential and non-linear methods of displaying text,
graphics, sound, and video. They use interface design and advanced navigational tools, and
assume that the student's interpretation is more meaningful than the expert's. Hypermedia
Systems use a constructivist approach to learning (see section 2.2.3. 3), where learning is
regarded as the formation of "constructs" of understanding by the learner. The learner builds
the knowledge based on previous understanding by interacting dynamically with the domain
structure. HMS provides a suitable means for this approach because they allow the learner to

take control.
29



HMS allows the learner to make an informed decision regarding where to proceed in the
material. The hypermedia is a node-link structure, which allows the user to move through the
information using advanced navigational tools. The structure and the sequence are expert-
defined, but the learner defines his own path to follow. This provides the students with the

greatest opportunity to learn on their own.

HMS development is a new and still evolving discipline. Its development differs from the
developing process of traditional software in several dimensions. Moreover, a hypermedia
developed using a design method rather than by taking an ad hoc approach has various

benefits.

A method for HMS development is a set of phases, which guide the developers in their choice
of techniques that might be appropriate at each stage of the project. There are specific list of

aspects that has to be covered by a chosen methodology.

Basically two techniques of system development, entity.-relationship (derived from database
design models) and object oriented techniques, are applied for hypermedia design. For a
hypermedia design People with different skills are involved in the process such as, authors,

layout designers, programmers, multimedia experts, and marketing specialists (39).

When designing hypermedia products three different design elements: content, structure and
presentation are considered (40). As Shwabe and Rossi described, hypermedia applications
are seen as systems that are built to function as part of a man-machine team. These writers
verified that the part of the problem to be solved by the machine uses whether techniques that
are appropriate databases, knowledge based systems, hypermedia, information retrieval
systems, etc. The part of the problem that is solved by the human being uses a hypermedia

framework to aid the human being in managing the stored knowledge (41).
2.3.4. Links, Nodes, anchors

As indicated in section 2.3.1 above, links, nodes and anchors are features of a hypermedia
application. Node represents ‘chunk’ of information corresponding to a natural ‘semantic
unit’. They are created by parsing the originating text, images, sound or video clips into
nodes. Nodes represent the documents or primary content containers. A node should express a

complete idea. It should not be dependent upon any external information for understanding, in
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other words a person should be able to read the node and understand its meaning regardless
of how the reader navigated to the node. This is critical because in a hypermedia system, a
reader can typically enter a node from many different external points. The author can make no
assumption on what the reader has read prior to entry to the node and additionally can make

no assumption about where the reader is to go when leaving the node (41).

Link is an association between nodes and anchor represents a link on a node. Hence anchors
and links are objects, which bind together concepts expressed within an information space. By
performing some action on an anchor point in the media the user traverses a link to some
other related concept in the hypermedia database (another anchor point). Examples of anchor
can be buttons, bolded text, “hotspots”, images etc. The whole node might be an anchor but

should be able to designate a sub-region as a source or destination of a link.

Figure 2.2: Nodes and Links in a Hypermedia System

It is necessary to distinguish the underlying link anchor from the manifested link marker
displayed on the screen. Link markers visibly indicate a link’s presence. Link anchors contain

parameters and other internal information, which users do not see (41).
2.3. 5. Information Organization of Hypermedia Products

There are three main ways in which information in a hypermedia product can be organised

(42):

e Linear format. With this format, the nodes are linked in a linear sequence. These
structures can be used in a number of ways within a hypermedia application. They
can be used to retain the sequential structure of an original paper document.
Hypermedia application developers sometimes implement link applications that
bind a series of nodes together in a sequential manner. These are sometimes

referred to as Guided Tours or hypertrails. They are commonly used as
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instructional aids. Since this linear type of format allows users to progress in a
sequence set by the author however, under utilises the non-linearity power of

hypermedia.

Figure 2.3: Linear Information Organization

* Hierarchical. Such structure can be used to retain the origmal structure of the
information contained in a hypermedia application. This hierarchical structure can
be replicated within a hypermedia database through the use of hierarchical links. A
reader can go to a hypermedia application’s table of contents or index and select a
point within the information space to read in the same way as is done in the paper
domain. This organisation is recommended for representing the structure of

manuals or other paper based publications.

fussanf.

Figure 2.4: Hierarchical Information Organization
e Network. This structure consists of associative links, which are semantic or
T3

R e —
-

Figure 2.5: Network Information Organization
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pragmatic in nature and truly non-sequential. They bind common or related concepts
together within the information space. The ability to utilize these associative links and
the resultant network in effective browsing of the information space is one of the

major advantages of hypermedia applications.

To a large extent hierarchical links are used to represent information structure whilst network
links are used to represent semantics. In practice a combination of these is often used to form

a hybrid structure.
2.3. 6. Educational Applications of Hypermedia

Hypertext has played a role in teaching and learning since the mid 1980°s when the first
version of HyperCard appeared (38). This extremely popular environment and authoring tool
presented hypermedia as a technology capable of resolving some of the needs of learners and

educators using instructional technologies.

In hypermedia applications, the volume of actual code produced in scripts is relatively low
and emphasis is put in user interface design, link structure design and definition of contents

entry as the different multimedia components.
2.3. 6. 1. Hypermedia Applications for sign language Learning

There exist numerous hypermedia-learning tools and researches regarding various Sign

Languages around the world. Among these the following are only a few.
2.3. 6. 1. 1. Learning Sign Language through Multimedia

This paper presents the key technological and contents requirements for learning to sign from
a point of view of deaf as well as hearing persons. The technological requirements are then
measured up with the current Multimedia PC Level 2 specifications. An alternative
representation for sign language based on edge images derived from sequences of video
frames is proposed to achieve higher video compression ratios. The fulfillment of contents

requirements is demonstrated by an example of Sign Language Dictionary and Tutor (77)
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2.3. 6. 1.2. Signing SASL: CD Rom Supplement and Basic SASL lexicon

This is a thesis work on South African Sign Language (SASL) by H. Fourie at Stellenbosch
University of South Africa. The project covers roughly 20 topics ranging across cultural
awareness, grammatical features, the lexicon, finger spelling and its role, and practice with
SASL conversational skills (that is, interacting with deaf people, politeness, interruptions and

name signs) (8).

2.3. 6. 1. 3. ASL Online: The Design and Implementation of a Web-Based American Sign

Language course

This PhD thesis of Dr Vicars, examined the development and implementation of an Internet-
based introduction level course in ASL. The study is intended to teach those hearing
caretakers of deaf children and other children who communicate visually and have no chance

to attend traditional ASL course (30)
2.3. 6. 1. 4. Serious Signing Software

Serious Signing is a sign Language instruction package. It is prepared for teaching novices at

ASL. Tt has two parts:

e The first part is a computer tutorial written in the popular multimedia package,
HyperStudio. With it, one can learn and practice the signs, then learn how to sign
whole sentences. Some of the tutorials allow to proceed at ones own speed. Others
give the option of having HyperStudio present the signs to the user at speeds
anywhere from slow to hot!

* The second part consists of Acrobat files that one can open and then print out from
Acrobat Reader. The printouts consists of a sign language instruction and lesson
book that has lots of examples one can sign to him/her self or another person, a
reference manual of all the signs in the tutorial, plus a booklet that lets users

practice reading the actual signs in sentence form.

The layout of the package is easy to understand, with users’ choices and the appropriate sign.
The signs are well drown, with a written explanation for any signs that require hand

movement (43).
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2.3. 6. 1. 5. A closer Look: Signs for American National Government

A Closer Look: Signs for American National Government is a serious of interactive CD-
ROMs of the Arkansas State Outreach and Technical Assistance Center. The goals of this
project are to improve both interpreting services in educational settings and Deaf students’
comprehension of specialized English terminology for better comprehension of course

material and improved test scores.

With the CDs of the serious, for each term a video clip shows the concept in ASL. Along with
the video, the user also sees the English definition and the concept used in the context of a

sentence.

A user can view specific signs and terms in the sequence he/she chooses. Replaying a specific

video is as simple as clicking the “play” button (44)
2.3. 6. 1. 6. American Sign Language for Kids

American Sign Language (ASL) for Kids is a great way for children ages 2 and up to begin
learning ASL, the third most used and fastest growing language in U.S.A. ASL for kids is
specifically designed with ease of use in mind. Video is used so that one can see each sign

clearly, slowdown or increase the word delivery to learn at his/her own pace (45).
2.3. 6. 1. 7. Hypersign Interactive Dictionary of American Sign Language

While this product is centered around a video dictionary of approximately 2000 basic ASL
signs, many features have been included to enhance the learning experience and increase the

potential for success in learning, retaining, and using ASL. The features included are:

Full Motion Video- The full motion video of ASL signs include the suprasegmental features
(facial expressions or gestures accompanying the sign) which change their meanings. Each
sign has a base sign representing the one most commonly used in daily conversation. If there
is more than one sign, which fits that word, the dialectical or semantic variations of the signs

are also available.

Age Level Specific Vocabulary- Since vocabulary varies with age, HyperSign provides
access to the video dictionary at three levels. Users of the adult's dictionary have access to all

2000 signs. The teen dictionary is a subset of the adult dictionary. The child's dictionary was
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specially designed for nonreaders and pre-readers with each word accompanied by an easily

recognizable picture.

Spanish and English- Since Spanish is the second most commonly used first language in
USA; the program is designed to provide instructional text in either Spanish or English.
Activities- Games are fun. They also enhance the learning experience and increase retention.
Games are included for children (Matching Game, and Tic-Tac-Toe), and teenagers and
adults (Crossword Puzzle, Name That Sign, What's My Sign?, and You First!). Other equally
important features include: Custom Word Lists Everyday Phrases ASL Conventions Online

Bibliography (78)
2.3. 6. 1.8. Survival Sign Language vocabulary

Survival Sign Language vocabulary was designed for people who need to keep their signing
skills sharp, or need to learn new signs in order to communicate with deaf students. The

software is great for parents, teachers, students, medical workers, police and family.

To use this product, quickly lookup a sign from 700 words and phrases using the 3 search
options (index, dictionary, and category), then play the movie chip to begin learning. As the
sign is viewed the text representation is captioned above the movie, also the word is played
audibly before the sign is demonstrated. If a trouble with a particular sign happened, the clip
can be played in slow motion, forward or reverse. This helps users by tracking exact

movements of fingers or hands (46).
2.3. 6. 1.9. The American Sign Language Dictionary

The American Sign Language Dictionary combines text, video examples, and animated
illustrations to create a rich reference tool that makes learning ASL easy, intuitive, and fun. It
takes a guided tour to get started! The Award-Winning Original Version Has Been Improved!
It incorporates Fingerspelling Games and Quizzes Searching capabilities in five languages.
With his system one can learn the History of Sign Language Build his/her Vocabulary and
Practice more than 2600 signs with video demonstrations and illustrations, then listen to audio
explanations or read the descriptions on-screen. VCR-like controls can be used to rewind,

move forward, or enlarge the video window (79).
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2.3. 6. 1.10. Getting Started in Signing

This tool is an ultimate Multimedia Guide to Learn Sign Language Faster. It enables one to
learn everything he/she need to begin using sign language in practical, everyday situations
like talking about family, planning a party, or shopping. This 60 minute DVD is taught by Dr.
Elaine Costello, an educator and author that has been associated with the deaf community for
over 20 years. Webster's Millennium Getting Started in Signing DVD provides versatile,
family-friendly content that delivers (80).

2.3. 6. 1.11. American Sign Language Learning System

The American Sign Language (ASL) Learning System combines four of the best multimedia
tools for learning, improving and mastering both ASL and fingerspelling. Dr. Martin
Sternberg's award-winning American Sign Language Dictionary joins three other great
teaching and reference tools to bring users the best multimedia sign language learning

experience available. This 4-CD Deluxe edition includes:

ASL Dictionary - This is the classic multimedia-learning tool for students, teachers,
individuals and groups. As indicated above, this award-winning ASL Dictionary is the fastest

and best way to learn signing and fingerspelling at every skill level.

101 Basic Signs - Gives the skills and confidence one will need to learn and instruct ASL.
101 Basic Signs offers beginner and advanced settings that let users learn at their own pace

and control the lesson.

Fingerspelling & Numbers - With the help of extraordinary photographs and animated
hands, Learning Fingerspelling and Numbers comes quickly and easily. Create custom

vocabularies such as medical and legal terms.

Hypersign 4.0 - Includes over 2,000 signs with instructional text on American Sign Language
in English and Spanish. As indicated above, Hypersign 4.0 offers full-motion video, age-level

specific vocabulary, everyday phrases, and a host of games (81).
2.3. 6. 1.12. Sign Language Tutor

This ASL tutor combines all the elements of multimedia including full motion video, sound,

illustrations, and text. It allows practicing signing by watching full motion video clips of
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hearing-impaired people. This tool has the best video quality on the market and has ability to
fully control movies' playback speed. The sound quality is fantastic .it consists of complete
sign language course in 27 lessons. Lesson topics are grouped into similar categories such as
family, animals, food, etc. the tutor contains extensive lists of verbs, nouns, pronouns,
adjectives, and function words. It permits users to access any word in any order. This course

acts like a teacher that never gets tired of repeating the same movements over and over again
(82).

2.3. 7. Hypermedia Systems Interfaces and Databases

One of many interface decisions in hypermedia design is how the application program
responds and reacts to user input. User inputs today most commonly take the form of
keyboard keystrokes, mouse or trackball clicks and drags, or touches on a touch screen.

Responses to those inputs by a hypermedia application may take several forms:

e The application can simply execute the command.

e A visual cue can indicate that a particular command has been received. (It is
common, when a user makes a choice, for that choice to become visually
highlighted for a moment before the command is executed. This is thought to give
the user a sense of communicating with the system).

e An auditory cue can indicate that a command has been received.

Databases have traditionally been accessible through search strategies such as keyword
search, full text search, Boolean structures of AND/OR/NOT, word frequency, word
proximity and so on. Hyper mediated databases provide search methods, which are tailored to
the particular information in that database. They may add visually appealing, content specific
layout. They may add a metaphor, such as a space ship control with a window for navigating a
database about outer space. The interface may add value or meaning to the database.
Hypermedia database interfaces help make sense out of the content and interrelationships of

the database entries (41).
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2.4. User-Centered Design (UCD) for Hypermedia Software

Development

2.4.1. Introduction

The design of everyday objects is not always intuitive and at times it leaves the user frustrated
and unable to complete a simple task. During the past more than a decade years, the human-
computer interaction (HCI) community developed a large variety of user-centered design
(UCD) techniques. However, these methods are still underused and difficult to understand by
software development teams and organizations. This is because these techniques have been
developed independently from the software engineering (SE) community, which has its own
techniques and tools for managing the software development lifecycle including usability

concerns (47).

The obvious question is: Isn’t it possible to design systems that are more usable by
considering UCD techniques and knowledge in the existing software development life cycle?

Answering this question will lead to maximize benefits gained from both SE and UCD (47).

‘UCD’ is a broad term to describe design processes in which end-users influence how a
design takes shape. It is both a broad philosophy and variety of methods (48). There is no sole
and exact definition of UCD. The expression is interpreted slightly differently even within the
HCI community. Yet there is an ISO standard on the subject - ISO/IS 13407- Human-centered
design processes for interactive systems, but the standard is more of a description than a
definition. The following definitions are taken from (49) which the authors collect from

different literature.

e “UCD is an approach which views knowledge about the users and their
environment in the design process as a central concern."

e “User-centered design emphasizes that the purpose of the system is to serve the
user, not to use a specific technology, not to be an elegant piece of programming.
The needs of the users should dominate the design of the interface, and the needs of
the interface should dominate the design of the rest of the system."

e “UCD is an adequate label under which to continue to gather out knowledge of

how to develop usable systems. It captures a commitment the usability community
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supports - that you must involve users in system design - while leaving fairly open
how this is accomplished."

®  “A user centered design process is one that sets users or data generated by users as

the criteria by which a design is evaluated or as the generative source of design

ideas."

There is a spectrum of ways in which users are involved in UCD but the important concept is
that users are involved one way or another. For example, some types of UCD consult users
about their needs and involve them at specific times during the design process; typically
during requirements gathering and usability testing. At the opposite end of the spectrum there
are UCD methods in which users have a deep impact on the design by being involved as
partners with designers throughout the design process. With all methods, however, the role of
the designer is to facilitate the task for the user and to make sure that the user is able to make

use of the product as intended and with a minimum effort to learn how to use it (48).

UCD can improve the usability and usefulness of everything from "everyday things" to
software to information systems to processes anything with which people interact. As such,

User-Centered Design concerns itself with both usability and accessibility (50).
2.4.1.1. Usability

The term “usability” refers to a set of multiple concepts, such as execution time, performance,
user satisfaction and ease of learning (“learnability”), taken together. It is the extent to which
a product can be used by specified users to achieve specified goals with effectiveness,
efficiency and satisfaction in a specified context of use (50, 51). But usability has not been
defined homogeneously, either by the researchers or by the standardization bodies. The term

has been defined in three distinct standards as in the following.

e The capability of the software product to be understood learned, used and
attractive to the user, when used under specified conditions.” (ISO/IEC 9126-1,
2000)

e “The extent to which a product can be used by specified users to achieve specified
goals with effectiveness, efficiency and satisfaction in a specified context of use.”

(ISO 9241-11, 1998)
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® “The ease with which 3 user can learn to operate, prepare inputs for, and interpret

outputs of a system or component.” (IEEE Std. 610 12-1990)(52)

more usable in a particular context, usability measures will be better (51).

distinguished:

* Product-oriented standards (180 9126, 2001; 1SO 14598, 2001)
® Process-oriented standards (ISO 9241, 1992/2001; ISO 13407, 1999)(50)

Limited usability is g problem endangering technological progress. The enormous

technological revolution OVer recent years has also introduced some unexpected problems,



System might include end-users, managers and software developers. For each of these

audiences, usability is defined from g different viewpoint:

* For the end-user, software usability is essential because it is a determinant of
performance: an application, which features good usability, will allow the user to
perform the expected task faster and more efficiently.

* For managers, usability is g major decision point in selecting a product

hence on the productivity of those who use it.
* For software developers, usability describes the internal attributes of g system,

including issues like design quality, documentation maintainability (52).

context of use and the expected nature of user (53).

° Efficiency: is the Tesources consumed in order to achieve their goals.

* Satisfaction: is aboyt how the user feels about their use of the system

2.4.1. 2. Accessibility

system designed to achieve accessibility:

* Offer users a few ways to find information (such navigational elements, search
functions, site map, etc). However, don’t offer too many options at once as this
confuses many users.

* ‘Chunk’ information into small, digestible pieces and organize them into some
type of schema or hierarchy that is meaningful to the user.

e Enable skimming; provide clues that allow users to find their ‘nugget’ of

information’ by scanning rather than reading (50).
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2.4.2. Users

process.

Authors of “User-Centered Design” discussed three types of users identified by Eason:

primary, secondary, and tertiary. Primary users are those persons who actually use the artifact;

to Soderston and Rauch, most organizations need to see that there are economic reasong to put the
user at the center of the design and development process. The authors have cited the following

advantages from different literature (49):
2.4.3. 1. Reduced Development Time and Costs

e Usability engineering has demonstrated reductions in the product-development
cycle by 33-50%,

*  03% of software projects overran their estimates, with the top 4 reasons related to
usability.

* The percentage of software code devoted to the interface has been rising over the
years, and is currently averaging 47-60%,

e Typically the return op investment for usability engineering is 50-100 times the
cost. Other benefits are also important, such as the immediate ability to use a

product to perform a task in an emergency situation.
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2.4.3. 2. Decreased Training and Support Costs

significant issue, however, is that 40.8% of this is spent on end-user labor to install,
learn to uge, troubleshoot, get help using, ctc., Most of which could be reduced if
Software were better engineered for users and intended uses.

* One Company released 2 product with confusing and musleading error messages,
which accounted for almost 40% of the Support calls, at a cost of $100.00 per call.

* In a 90-day help desk study by IBM™ g79; of all calls were usability-related

issues.

company an estimated $100,000.
2.4.3.3. Reduced Maintenance Costs

* 80% of maintenance ig due to unmet or unforeseen user requirements; only 20% js
due to bugs or reliability problems.

*  80% of software lifecycle costs oceur during the maintenance phase.

®* The cost of change is 1 unit in the definition phase, 1.5-6 units during the

development phase, and 60-100 units after release.
2.4.3.4. Increased Sales and Revenues

®* An increased average of 11.2 usability-related comments per software review
article.

¢ InfoWorld assigns between 18-30 of its software review articles on usability
factors: ease of use, ease of leaming, and quality of the documentation.

® ‘Ease of Use’ is now equivalent to ‘Function & Performance’ as the primary

reason for selecting software,
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2.4.3.5. Increased Productivity

* Design changes due to usability work at TBM resulted in an average reduction of
9.6 minutes per task, with a projected internal savings at IBM of $6,800,000 in
1991 alone.

* Design changes due to usability work on one project at IDS/American Express
resulted in estimated savings of $7,300,000 to clients. What is becomjng more and
Mmore apparent, is that good design of everything users see and touch 1s crucial to

success in today’s marketplace (49).

many detailed methodologies, most follow the general outline of the international standard,
ISO 13407(55, 56). This outline consists of the following steps:

* Plan the human-centered development process for IT products
* Specify the context of use

* Specify user and organizational requirements

* Produce design solutions

° Evaluate design solutions agamnst user and organizationa] requirements
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Figure 2.6: The ISO 13407 UCD process
2.4.4. 1. Planning

The first step is to plan which methods are expected to be used at different stages of
development. This will depend on the business case for usability, and will take account of the

budget, timescales, resources, skills and other constraints,

For each potential method, when the method should be used, the type of results provided, the
number of usability experts and users required, and the typical range of person days involved
are essential information. Planning may also include assessing the usability capability

maturity of the organization and identifying where improvements are required. (57).
2.4.4. 2. Context of Use (CoU) Analysis

Designing for usability involves establishing user requirements for g new system or product,
developing design solutions, prototyping the system and the user interface, and testing it with
representative users. However, before any usability design or evaluation activity can begin,
we have to avoid the assumption that we know what the user wants. It is necessary to
understand the Context of use for the product, that is, the goals of the user community, and
the main user, task and environmental characteristics of the situation in which it wil] be

operated [54].

Context is an important concept in everyday life. People often provide context when writing
postcards referring to the weather or holiday atmosphere. Knowledge of context can also help
to explain why an art object such as Donatello's bronze statue of David was produced.

Context can also explain the background to an historical event, such as the assassination of
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the Archduke Ferdinand in Sarajevo, which triggered war in Europe in 19142 and, of course,

words taken out of context often distort the speaker's intended meaning (58)

When a product (or system) is developed, it will be used within a particular context. It will be
used by a user population with certain characteristics. The user will have certain goals and
wish to perform various tasks. The product will also be used within a certain range of

technical, physical and social or organizational environments that may affect its use [54].

When assessing a product from Human Factors pont of view, there is a tendency to forget
about the Context of Use. Information Technology products are often simply divided into
those which are usable and have ergonomic features and those which are not. In fact, it is
ncorrect to describe a product as ergonomic or usable, without also describing the context in
which the product will be used in other words, whom the product was designed for, what it
will be used for and where it will be used. A manufacturer might, for instance, claim to have g
very usable wristwatch. In fact, it may only be usable in a certain range of contexts. The
visual nature of the display might exclude people who are visually impaired. If the watch face
lacks numbers and minute markings, this would make it unsuitable for tasks that require
precise timings at a sports meeting. Without luminous or illuminated dial markings, the watch
would not be suitable for use in the dark, whereas the use of reflective glass could impede
viewing in bright light. Unless it is a watertight watch, it may be affected by rain and would
certainly not work under water. This example shows the pitfalls of classifying a watch or any

other product, as usable without referring to the context for which it is intended (58)
2.4.4. 2. 1. User Goals and Characteristics

The central part of the Context of Use analysis of a system focuses upon the users of the
product. A stakeholder analysis should be performed to identify all the different users of the
system, and also those who are affected by it, i.e. have a stake in its success. If the user
population is composed of more than one user type, then an analysis should be completed for
cach type. Relevant characteristics of users also need to be described. These can include
knowledge, skill, experience, education, training, physical attributes and motor and sensory

capabilities (54).
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2.4.4. 2. 2. Tasks

Tasks are the activities undertaken to achieve a goal Characteristics of tasks which may
influence usability should be described, e.g. the frequency and duration of the task. Tasks
should not be described solely in terms of the functions or features provided by a product or
system. Descriptions of the activities and steps involved in performing the task should be
related to the goals that are to be achieved. For the purpose of specifying user requirements or
evaluating usability, a key subset of contextual tasks will typically be selected to represent the

significant aspects of the total set of tasks (54).
2.4.4. 2. 3. Technical Environment

The technical environment is the software and hardware which is used in conjunction with the
product. The characteristics of the technical environment (such as the speed of the processor
or the layout of keys on the keyboard), may have an affect on the usability of the product
(58).

2.4.4. 2.4. Physical Environment

The physical environment can have a profound effect on the usability of a product. Bad
lighting or loud noise in the workplace may actually prevent the users from receiving vital
feedback from the product. Likewise, even the location of the product in relation to the user's
workplace can magnify the effect of minor usability problems, such as having to reinsert

Cassettes frequently when the tape backup machine is located down the corridor (58).
2.4.4. 2. 5. Social or Organizational Environment

The organizational environment will also affect the usability of a product. At a higher level,
the attitudes of the organization and its employees towards the introduction of an IT system,
and the way work is monitored, can affect whether a system is accepted and used to carry out
the work. At a lower level the structure of the organization, the way people work (individually
and in groups), the availability of assistance and the frequency of interruptions, are also likely

to affect the usability of a product (58).
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Context of use can be derived from Background Interviews and questionnaires. If users
cannot be contacted directly, marketing, sales, and customer support should be able to answer

most questions (48). The typical outcome is a better understanding of the users;

*  What the users want to accomplish with the product.
®  Procedures needed to accomplish goals,
¢ How users exchange information with others while performing the task or

preparing to do so (59).
2.4.4. 3. Specify the User and Organizational Requirements

The next step in designing for usability is to identify the goals of the software in the context
of the requirements of the organization and intended users of the system. Identifying the goals
helps to determine the success criteria of usability for the product in terms of user tasks, e.g.
how quickly a typical user should be able to complete a task with the product. By comparing
goals with measurable objectives, this step provides a method for accessing if an acceptable
level of usability for the user’s performance with a product and documentation is achieved,

and areas of improvement. Examples of measurable goals include:

* Ability to find the installation process understandable and easy to follow.

* Ability to connect a desktop computer to the Internet (59);
2.4.4. 4. Produce Design Solutions

The fourth step in designing for usability is to produce design solutions. Once the
stakeholders have been identified and a thorough investigation of their needs has been
conducted by performing tasks and needs analyses, designers can develop alternative design
solutions to be evaluated by the users. These design solutions can be simple paper and pencil

drawings in the beginning phase of the process.

Listening to users and discussing the alternative designs can amplify designers understanding
of the intended purpose(s) of the artifact and may provide information that does not come out

of initial interviews, observations, and needs analysis (48).
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2.4.4.5. Evaluate Design against Requirements

This is the last step in the usability design process outlined by ISO 13407 standard, where, the
designs are evaluated against user tasks. At this point, designers should pay close attention to
the evaluations by the users, as they will help identify measurable usability criteria,

Measurable usability criteria address issues related to the effectiveness, efficiency, safety,

that products can be refined (48).

There are three potential ways in which the usability of a software product could be measured,

according to:

® By analysis of the features of the product,
® By analysis of the process of interaction.

® By analyzing the effectiveness and efficiency

And to measure usability in the above context, there are a wide variety of evaluation

techniques that have been shown to lead to more usable software applications (60):

2.4.4.5. 1. Inspection methods

the software user interface. The main methods of this category are:

® Heuristic evaluation involves usability specialists who judge whether each
dialogue element follows established usability principles (the "heuristics"),

* Cognitive walkthrough uses a detailed procedure to simulate task execution at each
step through the dialogue, determining if the simulated user's goals and memory

content can be assumed to lead to the next correct action.

element,
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2.4.4.5. 2. Testing methods

These are tests, measuring system performance against pre-defined criteria. These criteria are

defined according to the usability attributes, suggested by the ISO usability standards.
The most widely accepted usability testing techniques are:

Thinking Aloud Protocol is g technique widely used during usability testing. During the
course of a test, the participant is asked to vocalize his /her thoughts, feelings, and opinions

while interacting with the software, performing a task - part of a user scenario.

® Co-discovery is a type of usability testing where a group of users attempt to
perform tasks together while being observed, simulating typical work process,
where most people have someone else available for help.

® Performance measurement. Some usability tests are targeted at determining hard,
qQuantitative data. Most of the time this data is in the form of performance metrics.

E.g. required time to execute specific tasks.
2.4.4.5. 3. Inquiry methods

These techniques prompt the users by asking direct questions about the system. While inquiry
methods can be used to measure various usability attributes, their most common use relates to
measurement of user satisfaction. A known technique for measuring user satisfaction is
though SUMI, the Software Usability Measurement Inventory, developed by a research group
of the University College Cork, to measure user satisfaction, and hence assess user perceived
software quality. SUMI is an internationally standardized 50-item questionnaire, available in

several languages.
2.4.5. User Centred Design for Hypermedia Development
2.4.5.1. Introduction

Hypermedia development is a new and still evolving discipline. The process of learning how
to develop large hypermedia applications has just begun. Hypermedia applications for the
Web or CD-ROM are mostly the result of an implementation ad hoc, growing usually from

small to large applications and becoming very soon difficult to maintain. Some guidelines and
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In recent years a number of researchers have already recognized the lack of design methods

for hypermedia applications, and have proposed methods including the following:

* HDM: Hypermedia Design Method (61)

* RMM: Relationship Management Methodology (62)

* EORM: Enhanced Object Relationship Methodology (39)

e OOHDM: Object-Oriented Hypermedia Design Method (63,64,65,66,67)
* SOHDM: Scenario-based Object-oriented Hypermedia Design Methodology (39)
* WSDM: Web Site Design Method (68)

e RNA: Relationship-Navigational Analysis (39)

* MacWeb Approach (39)

® HFPM: Hypermedia Flexible Process Modeling (39)

* OO/Pattern Approach (39)

* Lowe-Hall’s Engineering Approach (39)

The development of hypermedia systems differs from the developing process of traditional
software in several dimensions. Hypermedia development projects involve people from
various departments with different skills. They include not only programmers but also
authors, designers, artists, musicians, video editors, etc. However, traditional software
applications do not necessarily require various people from various departments. When

designing traditional software, developers have to dea only with specific tasks where

systems have to breakdown large and complex application domains into clear, small and
accessible related domains that can be presented to end users. For example, to create 3 large
WWW site for the university, designers have to breakdown the university into various
departments and again into smaller departmental modules and courses. The development of
traditional software applications often requires information only for a specific domain. During
the development of hypermedia applications, developers require varieties of tools to
manipulate various objects, navigational links and multimedia aspects such as authoring tools,

audio tools, video editing tools, etc. However, traditional software applications can be
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developed using specific tools. Hypermedia applications often require well-structured design
and intensive testing because the systems will be used by various classes of users with very
low user tolerance to failure of the system or system complexity. This means that end users

must be completely guided by the system (40, 42).

The design of hypermedia software is centered around three main aspects of hypermedia
systems: the conceptual, navigational and presentational model. The conceptual model is the
starting point for the design task. This is one aspect where the method for the development of
hypermedia applications differs from the development of other software systems. Based on
the conceptual model the navigational structure of hypermedia applications is defined which
consists of the navigational class model and the navigational structure model. The
navigational class mode] specifies which classes and associations from the conceptual class
diagram are available for navigation and the navigational structure diagram specifies how the
navigation is performed. The last step in the design task is the presentational design, where a
rough version of the user interface is produced. This is done by first defining the user
interface objects which are composed of primitive user interface objects, like text, anchor and
image as well as other composite user interface objects, giving hints to the final appearance of
the user interface objects on the screen. The final decisions about the layout are made in the

implementation task (42, 69).

Each of the above mentioned methods uses existent object-oriented models for the conceptual
design but introduces an own notation and diagrammatic techniques for navigational and/or
user interface design (70). That is, different modeling languages can be used, but the
importance of using a standard is clear: it provides a common language which facilitates the
communication among project partners as well as to the external world and future readers of
the system documentation. Further, tools based on this standard can be used to develop, test
and validate the models. In this regard, the acceptance of UML as a de facto standard for the
design of object-oriented systems, together with the explosive growth of the World Wide Web
has raised the need for UML extensions to model hypermedia applications running on the

Internet (42).

Apart from lack of standards, some of the methods are very implementation oriented. Some
have their origin in database design methods and are heavily data driven. These data-driven
methods may be able to solve some maintenance problems but they do not meet the usability

problems (68).
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Bearing the above points in mind, the model used for this study is based on the standard
Unified Modeling Language (UML), which is built with well-known UML model elements
and UML extensions. These extensions are defined following the UML extending
mechanisms (71, 72). The method uses the largely adopted use-case-driven development. This
way of development is a user-centered technique that forces to define who are the users
(actors) of the application and offers an intuitive way to represent the functionality an
application has to fulfill for each actor. Use cases provide a mechanism for determining
system boundaries, as well as a user-oriented requirement model. Use cases can be considered
as a starting point toward a method for specifying end-user needs and in general for

integrating human factors in the development process (47, 68).

The Unified Process adapted for hypermedia applications which is used for this study is 'user
centered' rather than 'data driven'. In a data driven method the available data is the starting
point of the modeling approach. But, in this approach, the starting point is the set of potential
users of the software. To create effective communication it is not only important to plan 'what'
to communicate but also to *whom'. Therefore, the method starts by identifying the different
types of users. Next, describe their characteristics and their information requirements. This
results in so-called perspectives. Only after this is done, the conceptual design of the
hypermedia starts, taking as input the perspectives and the (possibly already available)
business object model of the organization. This results in hypermedia applications which are
better tailored to their users and will therefore have a higher usability and give greater

satisfaction (73).

Apart from being user centered, the UML compliant method has two important advantages:
First, documentation about syntax and semantics of the UML modeling elements is already
available. Second and the most important one, case tools supporting UML can be used in the

hypermedia development process (74).

The design methodology which is based on a UML extension for hypermedia consists of three
steps similar to other methods. The steps are the conceptual, navigational and presentational

design. They produce the following artifacts:

e Conceptual model
e Navigation space model and navigational structure model
e Presentation model (40, 42, 70, 73, 7475, T6).
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2.4. 5.2. Conceptual Design

The conceptual design is the result of an analysis step in the conceptual model of the problem
design (74). It is built taking into account the functional requirements captured with use cases.
This model produces a conceptual model of the problem domain defined through classes and
associations between classes relevant to the domain. Traditional object oriented techniques
are used to construct the conceptual model: finding classes, specifying the most relevant
attributes and operations, determining associations between classes, defining inheritance

hierarchies, finding dependencies, identifying interfaces, and defining constraints.

Classes and associations defined are used during navigational design to derive nodes of the
hypermedia structure. Classes and associations can be organized in groups. Classes are
described through attributes and operations are represented graphically with UML notation
(71). As discussed above, conceptual model is the base for navigational design and as a result

the navigational model is constructed.
2.4. 5.3. Navigational Design

The navigational design presents guidelines to construct a navigation space model from a
conceptual model. This model is defined in a two step process. In the first step it is specified,
which objects can be potentially reached through navigation and in the second one how these
objects are reached (74). Therefore two models are built: the navigational space model and

the navigational structure model.

As discussed in (40, 42, 70, 73, 74, 75, 76) the navigational space/class model defines a view
on the conceptual model showing which classes of the conceptual model can be visited
through navigation in the application. This model is built with a set of navigational classes
and associations, which are obtained from the conceptual model. A navigational class is
defined as a stereotyped class «navigational class» with same name as the corresponding class
of the conceptual model. Navigational objects are instances of these navigational classes
connected by links (in UML terms) that are instances of the associations of the navigational

model.

In the same literatures it is indicated that, the navigational structure model is based on the

navigational class model. It defines the navigation structure of the application, that is, how
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navigational objects are visited. Additional model elements are required to perform the
navigation between navigational objects: menus, queries, guided tours, indexes, external

nodes and navigational contexts (70, 73, 74,75, 76).

A navigational context (context for short) consists of a sequence of navigational nodes.
Navigation is performed within a navigational context. An external node is a navigational
node belonging to another hypermedia application, that is, this node is not part of the
application that is being modeled. An index allows direct access to each element within a
navigational context. A guided tour gives access to the first object of a navigational context.
Objects are navigated then sequentially. A query is an input form; when evaluated it produces
a filtered context. A menu is an index on a navigational context of a set of navigational nodes.
Every hypermedia application has at least one entry point or initial node, so called main menu
(homepage). For all of the above, stereotyped classes are defined by their name (like «index»,

«guidedTour», «query», etc)
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Figure 2.7. Access elements

The activities that are performed to pass from the navigational class model to the navigational

structure model are the following (70, 73, 74, 75, 76):

e Defining navigational contexts. For each navigational class at least one
navigational context has to be defined. A simple navigational context is required to
access to the context from a menu through an index. A filtered context is

appropriate when a query is used to reach the context. For each association with
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navigability and multiplicity "zero or more" or “one or more" a context "by the
source class" has to be included. These navigational contexts are grouped into a
UML package for graphical representation's purposes only (see Figure. 2.7 (a)).

e Ddetermining context changes. At the first glance all navigational context
changes are allowed. Context changes are added to the model in function of the
typical navigation activities of the user that were determined with a use case or a
scenario based analysis.

o Adding access primitives. One type of access to navigational contexts has to be
chosen in each case. Context changes usually require the definition of additional

indexes.
2.4. 5.4. Presentational Design

The presentation of the navigational objects is defined by the presentational design, which is

critical step in the design of hypermedia application (42).

The presentational model is a rough design of the user interface; decisions about details such
as size color or font of user interface elements are taken when developing the prototype or n

the implementation phase.

The navigational structure model shows how to navigate through the navigation space by

using the access elements defined in the previous section.

There are many possibilities to construct a presentation model for a given navigational
structure model. In any case it is essential to define a presentation for each navigational class
and one has also to support the navigation structure. One of the methods is based on the use of
framesets, which allow visualizing a navigation structure. Framesets are top level element for
presentation. Thereby the idea is to divide a presentation always into two basic parts: One part
provides a presentation of the navigation tree (showing the user's actual navigation path and

hence the context of navigation) and the other part shows the corresponding content (40).

On this basis the following procedures are defined for deriving a presentation model from a

navigational structure model in an entirely systematic way.

e Construct a presentation for each navigational class and for each index class

occurring in the navigational structure model. The presentation of a navigational
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class has to provide a template for presenting the instances of the class, which
takes into account the given attributes.
e Choose one navigational class as a root for navigation.
e For each navigational class and for each index class consider all possible paths (in
the navigational structure model) from the root class to the actual class. For each

path construct a presentation of the corresponding navigation tree.
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Figure 2.8: Often used user interface objects.

e Combine the results of step 1 and step 3 accordingly to framesets. Any frameset
has two parts where the right frame contains the presentation of the navigational
class or index class (constructed in step 1) and the left frame represents the
navigation tree (constructed in step 3) corresponding to one possible navigation to

this class.

Presentational objects contained in a frameset are instances of a presentational class, which is
stereotyped by «presentational Class» with a corresponding icon. Such objects are containers,
which comprise basic presentational elements like texts, collections (i.e. lists of texts),
images, anchors, anchored collections (i.e. lists of anchors) etc. The basic elements and their

stereotypes are defined in figure 2.8.

58



3. Research Design and Methodology

3.1 Research Methodology

Though the degree varies, deaf people in different parts of the world are facing challenges to
communicate with hearing people. The situation in Ethiopia is similar except there has been
no remedy tried to bridge the gap. As per the investigation of this research, it has been
observed that the deaf people are denied so many advantages because of the communication
gap they have with the hearing people. The problem was more serious in public service areas

like hospitals, police stations, etc.

The main aim of this study was intended to solve /minimize the existing communication gap
between deaf patients and health professionals, by creating hypermedia software that can be
used to teach ESL for the hearing health professionals. To achieve this purpose the study has

used different researching methodologies.

First of all, reviews of relevant literature have been conducted to assess hypermedia
technology for learning in general and sign language learning in particular. In doing so, the
basic idea behind sign language, computer aided instruction and hypermedia were discussed.
Some of sign language learning tools were also reviewed. As to the designing method, UCD
was described in brief. The specific hypermedia methodology to develop the MESL’T, UML
based methodology %Gi"'hYpelmedia design, was also thoroughly discussed. Medical histories
of patients have also been reviewed for the sake of gathering specific communication

concepts that a health professional use while treating deaf patients.

To create a usable system it needs conducting a user research. It is argued with Software
designers that, it would be more effective if such systems are designed taking into account
existing problems and the relevant requirements of the user group for whom they are
designed. In this study the users are health professionals in different health centers. These
professionals and/or health centers do have different experiences, skills, behavior,
infrastructure, etc. that must be investigated in order to create appropriate and user centered
software. Moreover, it has been a must to include deaf clients of the health centers as part of
the research considering them as one of the main sources of information on the nature of

existing communication gap.
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Bearing this in mined a user research was conducted before designing the MESL’T.
Consequently, Aata was gathered by using questionnaire containing closed-ended items
accruing quantitative data and open-ended items accruing qualitative data among the deaf
patients and hearing medical staff in the different health centers of Addis Ababa. This
approach enabled the researcher to conduct the user research appropriately and sufficiently.
The design, development and evaluation of the software have been conducted following the

1SO-13407 standard for usability software design process.
3.2. Participants of the User Research and Way of Choosing Them

3.2.1. Participants of the User Research

The number of participants to this research was 119 out of which 89 were health professionals
‘and 30 were deaf patients. The hearing participants selected to fill the questionnaires were
used from three health centers located in Addis Ababa. The deaf participants were selected

from the members’ list of the ENAD.
3.2.2. Way of Choosing Participants for the User Research

3.2.2.1. Hearing Group

Normally, all the health centers in Ethiopia do have similar departments. The difference is the
qualification of the professionals or/and facilities. This implies that though the quality of the
treatments varies from one center to the other, we can find all kind of professionals in any
health center. Based on this homogeneity characteristic of the population (medical
professionals in the health centers of the country), it was decided to focus on a particular
center for this study. The first action took to select this center was consulting ENAD to know
if there exists a particular place where deaf people used to get treatment. Accordingly, the
association gives financial supports to its members when they get sick. “Shiromeda” Clinic
(located in Addis Ababa) is the health center where most deaf patients were sent from the
association. So this center was chosen purposefully for place of investigating the study. More
over, Eye and ENT departments of “Yekatit-12” Hosspital and “Minilik-1I" Hospital (both
hospitals are found at Addis Ababa), were considered. This is because the “Shiromeda” clinic
does not have specialized professionals in these areas and it refers the patients to these two
' hospitals for the Eye and ENT cases. As to the composition out of the total health professional
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participants 30 were from “Shiromeda” clinic, 13 were from “Minilik-II” hospital and 46
were from “Yekatit-12” hospital. All members in the mentioned health centers and

departments were used to fill the questionnaire.
3.2.2.2. Deaf Group

For this research, 30 deaf people who have been patients at least once before were
purposefully considered. In doing so the researcher consulted ENADs’ members’ record
through the chairperson of the association. The record does have attributes indicating the
services the members got from the association. Financial assistance to members when they get
sick was one of those attributes. Hence the information from the record helped in identifying
consistent members who were reporting to the association at least once in a week and had got
medical treatments at the aforementioned health centers. The number of such members was
30. Thus it was justifiable to use all the 30 members as participants for this research. The
ENAD has played great role in identifying these people and helping the data collector to reach
them. In general, all the participants here were members of ENAD and who ENAD financed

them at the time when they were sick.

3.4. Procedures of Data Collection and Instruments

3.4.1. Procedures of Data Collection

In collecting data for the study, four steps were adopted. First, relevant literature was
collected so as to get adequate information. Second, basic questions were formulated and this
helped to indicate the direction of the study. Third, data gathering tools were developed.
Fourth, before fully using the tools, especially for the deaf respondents, a pilot test was
conducted. The material for hearing respondents were an already tested and used items from
various research sources. Off course, some modification has been done before implementing

the items for this research.

Three data collector have been hired for the three health centers, to distribute and collect the
questionnaire. How ever, the researcher has made contact to the managers of each center t0
ask for cooperation before the distribution of the questionnaire. Accordingly, each health
center assigns one person to help the data distributor and collector. Due to this fact, there has

been no serious challenge in the data collection.
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Regarding the way of collecting data from deaf participants, as per the question of
cooperation of the researcher, the BNAD had assigned a staff from the associations’ office.
The assigned person used the list of the selected 30 deaf members to distribute the
questionnaire when they come to report. During the times where some problems arose the
assigned person was contacting the researcher through the translator of the association both in

face-to-face and telephone call.
3.4.2. Research Instruments

Questionnaire was used mainly as a method of data collection. Besides, documents and

sources pertinent to the topic under review were consulted.

Two types of questionnaires (written in Amharic) were prepared and distributed to the target
groups. Type-I was for deaf people who have been treated at health centers before, while
type-IT was for medical professionals in the health centers where deaf people were referred to
treatment. Both questionnaires were more or less similar in format and content. Both were
aimed at determining degree of communication gap between deaf patients and hearing
medical staff and areas and impacts of the communication gap. The questionnaires were also
used to identify element (s) of ESL to be learned and way of learning it. Moreover the
questionnaire for hearing group had an aim of identifying the necessary information

technology skills and infrastructures to implement the solution.

The questionnaires used to gather data include certain questions requiring fixed responses.
These closed-ended items encouraged participation because the questions were quick and easy
to answer, allow the results to be revealed immediately, and stimulate respondents’ thinking
with regard to subsequent participation on the qualitative level. Some of the quantitative

questionnaire incorporated qualitative feedback.

Gathering qualitative data through open-ended questions was also used to allow the
respondents to reveal their insights once they have completed the quantitative component of
the questionnaire. These responses Wete analyzed to ascertain further essential personal

attitudes.

Microsoft Visio was used for drawing the figures in the paper work. The photographs

indicated in section 2.1 were put in place using digital photo camera. Video clips for the
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prototype were recorded by digital video camera. Microsoft moviemaker was the tool used to
capture and edit video clips for the prototype initially. But, it was found that using adobe

premier software was better and used finally.

3.5. Tabulation

The questionnaires were composed of items used to pinpointly indicate the degree of
communication gap, areas of the gap, impacts of the gap, solutions to bridge the gap and
necessary skills and infrastructures (to be filled by hearing only) to implement the solution.
Introduction and concluding ideas were also included. Generally, the questionnaires Were

designed in a way to incorporate issues in development process of the prototype.

Each part of the questionnaire has been tabulated differently. Accordingly, the responses of
the questionnaires for both groups have been divided into five parts. Different scoring
mechanisms, including the Likert’s rating scale have been employed. Accordingly, in all the
following tabulations, the increase in numbering (starting from 1) implies the decrease in rank

of the response.
Part -I: degree of communication gap

This part contains four questions for the deaf and four questions for the hearings. For the deaf
group, the first question was tabulated as 1, 2, 3 which represented “always”, “some times”’,
and “never” respectively. The second question for the same group was qualitative in nature.
While the third question was tabulated as 1, 2, 3, representing “yes”,” some how” and “never”

respectively, the fourth question was qualitative type.

For the hearing group, the first question was tabulated as 1, 2, which represented “yes”, and
“no”. The second and third questions were qualitative in nature. The fourth question was

tabulated as 1,2,3 which represented “yes”,” some times” and “no” respectively.
Part -1I: areas of communication Gap

This part contains one question for the deaf and one question for the hearing. All the

questions in both groups were qualitative in nature.
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Part —III: impacts of the communication gap

This part contains two questions for the deaf and one question for the hearing. The first
question for the deaf patients was tabulated as 1, 2, which represented "yes", and “no”

respectively. All other questions under this part were qualitative in nature
Part -IV: solutions to the problem

This part contains one question for the deaf and three questions for the hearings. All the

questions under this part were qualitative.
Part -V: necessary skills and infrastructure

This part contains six questions which all are for the hearings. The first and second questions
were tabulated as 1, 2, which represented "yes", and “no” respectively. The third question was
tabulated as 1,2,3 which represented “yes”,” some times” and “no” respectively. The fourth
question was qualitative. The fifth question was tabulated as 1, 2, which represented "yes",
and “no” respectively. The final question was tabulated as 1,2,3,4, representing “higher”,

“medium”, “low” and “lower” respectively.

3.6. Methods of Data Analysis

First of all, the responses of the questionnaires were translated to Bnglish. I used merging
technique of combining quantitative and qualitative methods of data collection to analyze the
responses. To analyze the data gathered and tabulated on the study, the statistical techniques
employed were: Numerical counts or frequencies, Percentages, Mode, ranking and ratio.
Some responses of both groups were analyzed by merging together. This is because those

responses were not specific to any of the group and brought no problem on the result.

3.7. Method of Designing the Software

A UML Based Methodology for Hypermedia Design was used to design the hypermedia-
learning tool. This method was chosen because it uses the largely adopted use-case-driven
development, which is a user-centered technique that forces to define who the users (actors)
of the application are and offers an intuitive way to represent the functionality an application

has to fulfill for each actor (see chapter 2).
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To create effective communication, planning ‘what’ to communicate is not enough. Planning
to ‘whom’ to communicate should also get due consideration. Therefore, the researcher
started by identifying the types of users. Next, described their characteristics, their
information requirements and necessary infrastructure for implementation by using a
questionnaire-based user research. After this is done, the conceptual design of the software
was done, taking as input the results of the user research and revision of relevant documents.
The full design of the prototype was done using the UML methodology for hypermedia

design.

3.8. Methods of Evaluation

As discussed in the literature review part, there are three potential ways in which the usability

of a software product could be measured, according to ISO 9241

e Thorough analysis of the features of the product,
e By analyzing of the process of interaction and

* Analysis of the effectiveness and efficiency.

And to measure usability in the above context, there are a wide variety of evaluation
techniques that have been shown to lead to more usable software applications. For this
research, I have been developing the interface by continuously consulting colleagues, health
professionals and teachers of ESL at ENAD for its simplicity and understandability. Co-
discovery usability testing method was used to evaluate the final user interface performance.
Two groups, having 7 health professionals at “Shiromeda” Clinic, 6 health professionals at
“Minilik-II" hospital, were formed. I gave them the software to use on my laptop at the same
time observing how they are using it, what difficulties they face, and the like. I noted all their
ideas and asked suggestions at the end. Finally all possible changes were made on the

interface design of the prototype.
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4. Presentation, Analysis of Data and Discussion of

Results

4.1. Presentation and Analysis of Data

4.1.1. Characteristics of Respondents

In this study, two categories of respondents- deaf patients and hearing medical professionals
were involved. Most of the respondents were direct stakeholders and, as a result, they were

considered to be relevant and main source of dependable information for the study.

One hundred and nineteen copies of questionnaire were distributed to the respondents. Of
these, eighty-nine of the copies of the questionnaire were administered to hearing health
professionals and thirty were distributed among deaf people who have been patients and

served by health professional at least once before.

Out of these, 106 (89.08%) copies of the questionnaire were returned. Of the returned copies
78 (87.64%) were from the health professionals and 28 copies were from the deaf patients,
which is 93.33% of the deaf participants. As a result, the response was found to be sufficient

to draw inferences for the study. The numbers of respondents are summarized in table 4.1.

Table 4.1: Respondents summary

Deaf patients Medical Professionals Total
Returned 28 78 106
Not Returned 2 11 13
Distributed Total 30 89 119
% 2521 74.79 100

The results from the health professionals’ questionnaire and document analysis to the
professionals’ characteristics of “Shiromeda” Clinic, “Yekatit-12” Hospital, and “Minilik-I1I”

Hospital are presented in table 4.2.
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Table 4.2: characteristics of respondents at health centers

Medical staff %
Specialist Physician 11.54
Medical Doctor 16.67
Nurse 64.10
Pharm.tech 2.56
Lab. Tech. 3.85
Health assist. 1.28
Total 100

As indicated above, a total of 89 health professionals were involved in the study and 78
questionnaires were returned. Out of the participants, 30(33.71%) of the professionals were
from “Shiromeda” clinic. From all the participants, 86.67% have returned the questionnaire.
Of the participants in the study, 13(14.61%) were from “Minilik-IT” Hospital out of which
10(76.92%) returned the questionnaire. The remaining 46 participants were from “Yekatit-12”

Hospital out of which 42(91.3%) of these participants have returned the questionnaire.

As to their specific job, 11.54% of the participants were specialists in different departments
and 16.67% were general medical doctors. The Nurses working in different departments of
the health centers were very large in number, which was 64.10 % of the participants.
However, pharmacy technicians, lab technicians and health assistants each took below 5% of

the participants.

4.1.2. Communication Gap between Deaf Patients and Hearing Medical
Staff

According to the investigations done, there existed communication gap between the deaf
patients and hearing medical staff of health centers. Most of responses showed that

communication is very time taking, unsuccessful and boring.
4.1.2.1. Degree of the gap

According to this research, above 70% of deaf respondents and above 50% of hearing health

professionals said that there was great challenge to communicate with each other. Some 25%
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of deaf and 25% of hearing people said that they can communicate moderately by lip
reading, writing and reading and other means, but not, using ESL. The remaining respondents

had no experience to such a communication.

The study showed that, the challenge of communication starts from the time when the deaf
patient reaches a health center. As per the responses from both the medical staff and deaf
participants, there existed neither medical hearing staff that knows ESL, nor an ESL
interpreter hired for helping deaf patients. More over, 100% of respondents have assured that
there is no use of “I speak” cards, which are laminated cards that say in some languages like
Amharic "I need a sign language interpreter”. So when a patient went to the centers without
an interpreter of ESL, the medical professionals used lip reading and/or writing and reading to
communicate, which in the words of most respondents was “ boring, time taking and totally

uncomfortable”.

Table 4.3 indicates the data of responses of deaf and hearing participants regarding the ways
that one group was experiencing to communicate with the other. Here, the responses of both
groups were combined since the question to gather the information was similar to both

groups.

Table 4.3: ways of communication of deaf patients and hearing health professionals

Way of communication %

ESL or some undefined signs 4.88

Lip reading or/and writing, family interpreters and | 81.71
talking loudly for hard of hearings

Professional ESL interpreters 13.41

Total 100

As indicated in the table, most of the time communication was carried on by lip reading
or/and writing or not ESL professional family members, which was 81.71% of the
respondents. About 13.41% used interpreters and the remaining 4.88% used commonly
understood expressive signs for communication, which might not have been enough to have

the necessary understanding.
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Table 4.4 indicates the level of concepts that the communication gap exists. This data has

been gathered from the questionnaire presented for deaf participants.

Table 4.4: level of communication gap existing concepts

Concept level %
Phrases and/or sentence 10.71
Words 14.29
Both 75
Total 100

As shown in the above table, majority of communication gap (75%) happened during
communications incorporating all the cases; words, phrases and sentences. This indicates that
in whatever way of communication (with out using interpreters), there was a great challenge

for deaf people to understand and convince their treatment givers.
4.1.2.2. Areas of the Gap

The results from deafs’ and health professionals’ questionnaire detailing the area of concepts
or ideas where communication gap between deaf patients and health professionals lied are

presented table 4.5.

Tabled.5: communication gap areas between deaf patients and health professionals

Areas of gap %
General communication concepts 11.22
Medical related concepts 39.8
both 48.98
Total 100

As the above table showed, there existed higher communication gap between deaf patients
and health professionals (39.8%) regarding medical related concepts. This means, it is
difficult for a patient to express his/her feelings about these concepts and a health professional
can not easily tell ideas or treatments involving those medical related concepts to his/her deaf

patient .
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The following medical environment-specific categories of communication concepts were

created based on the medical history analysis of deaf patients in the three health centers.

o Diseases . Symptoms

. Injuries ° Tests

. Nutrition o Prescriptions

° Surgery e Health Centers' Infrastructures
° Drugs

Those respondents who expressed communication gap in connection with general
communication were also not small in number. As indicated in the table above 11.22% of the

respondents had faced with such challenges.

In the context of this study, general communication concepts include concepts that any one
uses for his/her day-to-day communication in everywhere. Different dictionaries showed
different categories of such concepts. I have summarized and created the following categories
of concepts which can be used for general communication purposes based on TeSponses,
medical ~ history  analysis and  different sign  language learning  software

(12,13,14,15,43,44,45,46):

° Finger spellings . Bath Room o Household equipments
o Numbers and Times Holidays o Transportation

o Directions J Sports J Body parts

. Address . Relationships . Quantity

o Questions ° Days and Months o Types and Conditions
o Works/Professions e Feelings and Emotions o Dialogue

° Clothes o Nature and Weather . Animals

° Instructions o Nouns and Pronouns o Greetings

The above statistics also showed that 48.98% of the respondents have pointed out that, there
was a gap in understanding both the general communication concepts and medical related

concepts. Therefore the data were good indicatives as there was a huge understanding gap
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between deaf patients and health professionals due to language barrier regarding general and

medical specific issues.
4.1.2.3. Consequences/Impacts of the Gap

The results from the deafs’ questionnaire that showed impact of communication gap in getting

appropriate treatment when there was no ESL interpreter are presented in table 4.6.

Table 4.6: Impacts of communication gap in getting right treatment for the deaf visiting

health centers with out an interpreter

Have you got the right treatment? Y%
No 67.86
yes 32.14
Total 100

As indicated in table 4.6, the majority of deaf patients (67.86%) didn’t get the appropriate
treatment from the health centers they visited due to the communication gap they faced there.
Apart from being not treated in good manner, language barrier have made the deaf to face so
many serious problems. Table 4.7 shows the summary of the problems that deaf patients have

encountered due to the unfair treatments generated by language based communication gaps.

Table 4.7: responses from both groups showing consequences of the unfair treatments to

the deaf patients due to language barrier

Problem %
Misuse of medicines out of their prescriptions 2:2
Unsatisfactory and unneeded treatment 6.7
Waste of time 8.9
Worrying 4.4
No experience 71.8
Total 100

As reported in the table above, 2.2% of the respondents showed that deaf patients used
medicines out of their prescription. This misuse has three forms and can create some problems

on the patients.
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e Using medicines out of dose. When a patient take a medicine above/below the
recommended dose, the patient may lose resistance, face complication of the disease,
fails to recover from the disease and finally death may happen.

e Using medicine out of time (poor adherence). Poor adherence may result in giving a
chance to the disease become accustomed to the medicine so that the patient will not
cure from the disease.

e Using medicine out of prescribed amount. Using medicine out of the prescribed

amount also may bring one or more of the consequences mentioned above.

About 6.7% of the responses indicated that, some deaf patients were not satisfied with the
treatments they got and some others got treatments that were not of the right type. Since the
degree of understanding was very low, both the patient and the health professional were not
comfortable during their contact. In some situations, treatments were based on guesses. In
such cases, no one knew whether the patient has got the right treatment or not. Due to this
fact, some health professionals had responded that, they really were worrying since they have
always been in doubt whether their patient has got the right treatment or not. The deaf patients
were also worrying in the same way since they did not know whether they have got the right
treatment or not until they were cured from their disease. They knew that they have got the
wrong treatment when they felt extra problems due to the medicines or other treatments
prescribed for them. Here are two cases I chose from the responses of deaf patients to show

how much serious the gap was:

e It was in the 19 70°. This deaf person has been at hospital because of his serious pain
in his stomach. His physician did not know ESL. The patient on the other hand could
not read and write. He tried to tell to his doctor using lip reading. Finally the
physician, as per his understanding, started to treat the patient’s ear. Even though the
patient did not write what extra problem he had faced on his ear, he has written that he
didn’t get cured from his stomach disease.

e This deaf person is a young female. She had been eating dates for so many times. Due
to this fact she had got a bad feeling in her stomach. She went to a hospital and tried to
tell what has happened to her to the doctor. She had the same communication problem
mentioned in the first case above. After some time the physician treated her and gave
her a medicine. It was after she finished the medicine she understood as she had been

treated in wrong way. Due to that wrong treatment, she didn’t get cured from her
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disease. Moreover she got extra problems, one of which was disordering of menstrual
period. In the end, she used another option that she didn’t mention and got cured from

her original and extra diseases.

As shown in that table 4.7 above 8.9 % of respondents showed that deaf patients were wasting
their time by returning now and then to the health centers due to lack of information.
Regarding this issue the respondents from the two groups had different ideas. From the
responses of the deaf it has been observed that they feel as if the health professionals were
cruel to them and wanted to waste their time deliberately. But the health professionals
responded that, the deaf patients were wasting their time due to some other reasons. Some of

reasons were:

e Since they did not hear when the nurse calls their name at the waiting room, they
could not get the treatment within the appropriate time they had to get.

e Since they didn’t hear the time when they have to return back for checking or second
time treatment, they waste their time by coming always. For example, the physician
may appoint them after a month. But as per the responses, they check by coming all

the 30 days since they didn’t understand when the appointment was.

Though some problems had been outlined as indicated in table 4.7., 77.8% of respondents
(majority had been from hearing group) did not have information about the consequences of
their treatments on the deaf patients and some of these did not experience communication

with deaf patients.

The discussion above showed that deaf patients faced serious problem. On the one hand, they
were not having the right treatment and on the other hand they were becoming victims of
extra problems due to the wrong treatment they were getting. The only reason for these all
problems was lack of common language, which they can communicate with the hearing

people.
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4.1.2.4. Recommended Solutions to Bridge the Communication Gap

between Deaf Patients and Hearing Medical Staff

The respondents have suggested some solutions to the aforementioned communication gap
related problems. The ways and situations to implement the suggested solutions were also

indicated by the respondents.

Table 4.8 presents the suggested solutions to bridge the communication gap from the deafs’

and health professionals’ questionnaires.

Table 4.8: suggested solutions to bridge communication gap between deaf patients and

hearing health professionals

Suggested solutions %
Teaching ESL to the health professionals 67.62
Hiring enough ESL interpreters to each health center 19.05
Encouraging communication by using lip reading 8.6
Encouraging communication by using writing and /or reading. 2.86
Other means 1.9
Total 100

As indicated in the table above, 67.8% of respondents needed if health professionals learn

ESL. This idea has risen from two perspectives.

e There are deaf patients who use ESL but cannot read and write or lip-read Amharic.
e As per the economy of the country it is difficult to hire enough ESL translators to each
health center. Moreover it is difficult to get a good translator who can speak Amharic

at the same time sign ESL.

From the responses, 19.05% said there must be at least a single interpreter in a health center,
8.6% said lip reading should be used and 2.86 % of the respondents said that using reading

and writing Amharic language may be better solution.

About 1.9% of the respondents’ suggested different solutions. According to these
respondents, the best solution to bridge the gap is either teaching the deaf people to read and
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write Amharic or teach them to become health professionals. They pointed out that the

Ministry of Education of the country must do its best in this regard.

The majority of the respondents agreed that health professionals learn ESL. All the health
professional respondents, except a single nurse at “Yekatit 127 hospital, eagerly wanted to
learn ESL. Regarding the way /approach of Jearning ESL the respondents have given the
following suggestions (table 4.9).

Table 4.9: Approaches suggested by health professionals to learn ESL to easily

communicate with deaf patients

Approach %

Signed Amharic 55.3

The whole ESL 43.4

Non of the above 1.3

Total 100 J

As shown in the table, majority of the respondents (55.3) need to learn BSL in a way they are
using Amharic. That is they need to learn the signs of ESL and use in Ambharic order (Signed
Ambharic). About 43.4% of respondents said that they need to know the whole thing about
ESL. This implies they need to learn the syntax, grammar, phonology, etc, of ESL. Regarding
the appropriate situation and time to learn BSL either in Amharic or ESL order, health

professionals’ responses is summarized in table 4.10.

Table 4.10: conditions of learning ESL (by health professionals)

Condition %
Using formal traditional way of learning in a class by ESL instructors 40.8
Using a computer aided learning tool 57.9
Other means 1.3
Eotal 100

The responses showed that, most respondents (57.9%) need to learn by themselves using
computer software. about 40.8% of the respondents need to learn ESL using the traditional
way of learning by ESL instructors. 1.35 of the respondents need to learn ESL by using

seminars. They need the seminars to be using instructors assisted by computer programs.
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4.1.2.6. Availability of Skills and Infrastructures to Implement the
MESL’T

4.1.2.6.1. Computer skills

Table 4.11: computer skills of health professionals

Basic computer skills? % ]
yes 47.44

no 52.56

Total 100

As shown in table 4.11, 47.44% of the respondents had the basic computer skills by which
they can use computer software that uses user-friendly interfaces. However, 52.56% did not
have such a skill. From those respondents who chose computer aided self-learning method to
learn the Sign Language, 86.7% had the said basic computer skill. The remaining respondents

were ready and had plans to upgrade their basic computer skills.

4.1.2.6.2. Computer access

Out of the respondents, only 33.3 % do have computer access either in their home or office,

while 66.7% of the respondents do not have any computer access.

Table 4.12: computer access of health professionals

Computer access %

yes 333
No 66.7
Total 100
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4.1.2.6.3. Computer use

Among those health professionals who have access to computers, 23.3% use computers
always, while 26.9% of them use some times. Surprisingly, S0 % of those people did not use

computers (table 4.13).

Table 4.13: computer usage

Computer usage %
Always 23.1
Sometimes 26.9
Never 50
Total 100
4.1.2.6.4. Type of computers

From the health professionals who had access and were using computers, 66.75% use

IBM/PC with windows 98-XP. Others use Power PC (Mac) (Table 4.14).

Table 4.14: type of computer users are using

Computer type %
Power PC (Mac) 3.3
Apple Macintosh 0
IBM/PC with windows 98-XP 66.7
IBM/PC with windows 3.1 0
Other 0
Total 100
4.1.2.6.5. Connectivity of computers

Among those who have chances to use computers, 33.3% had Internet access and the

remaining 66.7 do not (Table 4.15).
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Table 4.15: Internet connectivity of users

Internet connectivity %

Yes 223
No 66.7
Total 100
4.1.2.6.6. Users’ experience of computer use

As indicated in table 4.16, more than 60% of health professionals had experience to watch

video on computers ranging from lower to higher.

Table 4.16: users’ experience of watching video on computers

Experience Yo
Higher 9
Medium 40
Lower 16.7
No experience 38.3
Total 100

Thus though, the users-computer ratio showed the appropriate information technology tools
were in limited supply, the majority of the health professionals had necessary skills and
experiences and most importantly interest to use computer aided software that teaches ESL so
that the communication gap between deaf patients and hearing health professionals will be

bridged.
4.2. Discussion of Results

The focus of this study was to design and develop prototype of hypermedia learning tool for
ESL taking health centers as a case. The main aim was to bridge the communication gap
between deaf and hearing people. To do this the research was conducted using questionnaires
to assess the existing situation (degree or seriousness) of the gap, where and when the gap

existed, impacts of the gap, availability of necessary information technology in health centers
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to implement the software, professionals’ qualification, competence and need in using the

technology that were necessary criteria to be assed for a UCD.

According to the study, the researcher has observed the communication gap more than
expected. The deaf people were living totally with different culture and style. Almost all of

the deaf have great challenges in communicating with the hearing people.

As per the study there was no specific area of communication that deaf people can easily
communicate with the hearing people. But the problem was more serious in situations that can
not be shown by touching and pointing. For example, in medical specific concepts, deaf
patients do have more difficulty in expressing their feeling and pain than showing as they

have problem on their eye or other part of the body that can be easily pointed out.

In all the cases it was observed that communication was not effective. Both deaf patients and
the health professionals were not successful by their relationship as a patient and health
professional. From the findings, it is shown that most health professionals were always
worrying since they treat the deaf patients by guessing. The deaf patients on the other hand
went to health centers in uncomfortable manner since they may not get the right treatment due
to the communication gap. After they went to hospitals, they faced with problems resulted

from wrong treatment, misunderstanding of prescriptions, waste of time and the like.

In cases when an interpreter was available, the communication gap some how became lower.
But even in these cases, there happened unfair situations for some situations. For example, if a
patient needed to have surgical service, the interpreter would be at the surgical class in order
to help the doctor, which as per the response of the professionals, was “yery much
uncomfortable and out of the norm”. The responses also indicated that the use of interpreters
created not only discomfort, but also social problems in some cases. This was mostly common

in places where people went to take HIV blood test.

As per the respondents, since there was no professional who knew ESL and since they feared
the social problem to use interpreters during the HIV blood test, most of them were not using
the service. They also had no counselor who was using ESL to teach the deaf regarding the
ways to protect themselves from the harm of AIDS. This indicated that the deaf group might
be seriously affected by HIV related problems. Some of the respondents, in addition to their

response to the questionnaire, have indicated that they were really sad since they had no
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chances to use the services provided for hearing people especially in HIV AIDS regard

because of the communication gap.

Regarding the solution to solve this problem the research showed that almost all of the health
professionals had very high need to learn ESL so that they can easily communicate with their
deaf patients. The research also indicated that most of the health professionals need to learn
ESL by their own way and pace using computer program (software) that can teach ESL. And
most of them have the necessary skill to communicate with user-friendly computer interfaces.
But according to the study’s result, computing infrastructures in the health centers were not
sufficient. Regarding this problem, the health professionals who will be the intended users of
the software had suggested for the concerned body to create at least a Jaboratory class for each
health center so that staff can use the software easily. The specific areas at which the
communication gaps exist are analyzed and created as shown in see appendix-D. The

prototype is depending on this basis.

Regarding way of learning ESL, the study has showed that most people need to learn ESL in
Amharic order. As experiences show it is possible to communicate with deaf people using
Signed Ambaric. Even most of the deaf by themselves use signed Amharic for

communication.

To achieve this, a user-centered hypermedia-learning tool is most appropriate way. To
implement such a tool in every organization may be difficult for the country at the moment.
But it is possible to use the already available infrastructures for this purpose. For example the
current health professionals have been students at campus some time ago and some of them

still may upgrade themselves at those universities and colleges.

Most universities and colleges in the country now are well equipped with enough computers
and connectivity. Therefore it is possible to teach students the necessary ESL before they go
to work place. Also, there are plenty of Internet cafes in the country that the hearing people

are using. This means one can use the tool if made online.
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S. Prototype: Design and Evaluation of a Web-Based
Medical Ethiopian Sign Language Learning Tool

(MESL’T)

The prototype is designed using a UML-Based Methodology for Hypermedia Design (see
chapter 2).

3.1. Conceptual Design

The conceptual design is the result of the analysis task in the previous chapter. The objective
of this web-based Ethiopian Sign Language Learning Tool (MESL’T) was to help health
professionals in learning ESL by their own at their own pace. Others, for example those who
need to be ESL instructors may also use this tool. The tool incorporates general
communication and medical specific concépts that have terms and/or signed Amharic phrases
and sentences under each concept. When users of the tool click on the concepts, term and/ or
phrase equivalent of the concepts will be displayed. Clicking on the buttons of terms, phrases,
or sentences ESL equivalent of the terms, phrases or sentences will be displayed in video
form so that users can learn and practice easily. Moreover instructions of how to use the tool
and how to communicate with a deaf person are incorporated. Figure 5.1 shows the use case

model for the MESL>T.

View ESL
Equivalanis

MESLIT Usars

Figure.5.1. Use cases for MESL®T
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As discussed in the literature review part, the result of the conceptual design is summarised
in a conceptual model represented by UML class diagram that consists of classes and
associations between classes modelling the problem domain. Accordingly, the following
classes have been identified to model the domain: Concepts, Terms, Sentences, and term and
sentence clips. Concepts are a class that groups both general (like, greetings, finger spelling,
and animals) and medical specific (like, diseases, drugs, and prescriptions) communication

concepts. These concepts are identified in the analysis part of the study (see chapter 4).

Terms are those terms/phrases under the above communication concepts. For example: Cow
and Cat are two terms under the concept Animal. Sentences are a class incorporating ESL
sentences in Amharic order to the said terms in a sentence context. Specific terms included
under each concept of both general and medical specific communication concepts are
numerous. But for designing the prototype appendix-D indicates the Amharic version of few
of them under each category. Terms and sentences clips are classes showing ESL video

equivalents for the above terms/phrases and sentences.

Different types of relationships between classes are identified. That is, the class Concepts
related through an association “consistsof” to both terms and Sentences classes. The class
Terms related through an association “HasExampleln” to the Sentences class. Classes
Sentences and Terms related through an association “Representedby” to the sentence clip and

term clip classes respectively. The conceptual model for the MESL?T is depicted in figure.

=Corigtant
e §‘§¢:§$§X§ﬁ i{}’;‘:’?;ﬁ T Yermey eConsistant Cospopts
“vang; S o _boanvept siring e T S
yeataice Gty e Shiting ' regree siring

Representedby Represenlsdby
¥ \

M;ﬁ'ﬁﬁm‘;‘-ﬁﬁg Fong Clg

R ST v SingG
gy vithon Lot widu
5.2. i

Figure 5.2. Conceptual Model of the MESL’T
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5.2. Navigational Design

As discussed in the literature review part of the study, the navigational design defines the
structure of the hypermedia application by building two models: the navigational space model

and the navigational structure model.
5.2.1. Navigational space model

The navigational space model specifies which objects can be visited through navigation in the
hypermedia application. This model uses two modelling elements for its construction:
navigational class and navigational association, which express direct navigability. The first
step for the construction of this model is determining which classes of the domain model are
relevant as nodes for the hypermedia application MESL*T. All classes of the conceptual
model are included in the navigational model. For their representation this research used the

UML stereotype “navigational class” as shown in figure 5.3.
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Figure 5.3: Navigation space model of MESL’T built with the navigational class and

navigability association
5.2.2. Navigational structure model

The navigation space model tells which objects can be visited by direct navigations from
other objects. Access elements used for this research purpose are indexes. I have included
external nodes, abstract of the thesis, manual of the MESL*T and my biography, in the

navigational structure.
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As discussed in the literature review part of the study, the activities that are performed to

pass from the navigational space model to the navigational structure model are:

e Defining navigational contexts
e Determining context changes

e Adding access primitives

Hence, according to the first activity, the following are the navigational contexts needed:
concepts by category, terms by concepts, terms by alphabets, signed Amharic sentences by

terms, and manual (instruction) and my biography by their names.

Each navigational context consisting of more than one navigational node requires at least one
access primitive. A main menu is the starting point to access different navigational contexts
related to the defined navigational classes. Indexes are added to permit direct access to the
objects of navigational a context. That is the case of index of Concepts, index of Terms, index
of Sentences and index of Alphabets. Query, to reach terms either through concepts or
alphabets, is also provided. Figure.5.4. Shows the UML object diagram for the navigational
structure model of the MESL2T.

5.3. Presentational Model

While the navigational design defines what the navigational structure of an application is, the
task of the presentational design is to define how this navigational structure is presented to the
user. This is done by constructing a presentational model, which focuses on the structural
organisation of the presentation. As indicated in the literature review part, for constructing a
presentation model one has to decide which presentational elements will be used for the
presentation of the instances of navigational classes and, on the other hand, for the
presentation of the access elements. For this purpose, there are several presentational
modelling elements (with corresponding stereotypes). Among those elements framesets are
top-level elements for presentation. Hence, Framesets were used in this research to partition
the presentation into frames, whereby the left frame shows the actual navigation tree and the
final model was designed. For example at the draft design, "category" of the navigational
class "concepts" was made as wanchored collection". But the users argued that it would be
easy to use if both categories could be put in a single place. Based on this comment it has
made to be "text".

84



The anchors “Concepts” and “Alphabets” are starting points to reach the clips via terms
and/or sentences buttons. The button MainMenu allows going back to the main page. The

anchor email permits to send email to the designer of the MESL’T.
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Figure.5.5. Presentational models for the MESL’T

Figure 5.6. Shows the frameset for the presentational models of the navigational and index
classes of the MESL?T. These framesets show all the possible paths in the navigational
structure model from the root class to the actual class for each navigational and index class.
Framesets are not shown for some of the classes because their path already is indicated in the

framesets of the classes in the figure.
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In the above figures, terms by concept indicate the terms, which were identified under the
two categories of communication concepts: general and medical specific (see chapter 4).
Terms by alphabet indicate the same terms but categorised under the Amharic alphabets by
which their spelling starts. Sentences by term name imply the Amharic sentences which show
the use of the identified terms in sentence context. Term clip and sentence clip are the ESL

equivalents of the terms and sentences respectively.

Since, the mission of this research was to implement the MESL*T in Amharic language,
information that have been necessary for the implementation and specific to the user were
translated to Amharic. Some of the screens of the implemented user interface are shown in
appendix-c. The information that has been translated to Arharic for the implementation is

indicated in Appendix D.

5.4. Evaluation of the MESL’*T

As discussed before the interface has been developed by continuously consulting colleagues,
health professionals and teachers of BSL at ENAD for its simplicity and understandability.
The intended users though made to comment at navigational design stage, they had played
important role at the presentational design phase. Modifications made based on the users mput

are discussed in section 5.3.

Co-discovery usability testing method was used as a summative evaluation for the interface of
the prototype. This evaluation was done at two of the three health centers where data were
collected. The evaluation was done by forming groups, having 7 health professionals at
Shiromeda Clinic, 6 health professionals at Minilik-ii hospital. (See chapter 3). The

evaluation result showed that the users can easily understand and use the tool for the intended

purpose.
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6. Summary, Conclusions and Recommendations

6.1. Summary

Sign language is a visual language where Communication is done by means of hands, face,
head and upper torso. Sign language is not international. Hence, different sign languages have
been developed in different countries where deaf communities exist. Examples of such sign
languages include American Sign Language (ASL), British Sign Language (BSL), and South
African Sign Language (SASL).

In Ethiopia, even though there is little variation among sign languages used in different parts
of the country, there is what is known as Ethiopian Sign Language (ESL). ESL is used as an

effective mode of communication for deaf people in the country.

In perusing their day-to-day activities with their hearing acquaintances deaf people face
communication problems of various kinds. This communication gap has made the deaf people
to have a very much-restricted knowledge about the basic information of their day-to-day
lives and surroundings and have inadequate knowledge, unfavorable attitude and undesirable

behavior towards social aspects like sexual and health issues.

As per the investigation of this research, it has been observed that deaf people in Ethiopia are
denied so many advantages because of the communication gap they have with the hearing
people. The problem was more serious in public service areas like hospitals, police stations,

etc

If we see the case of health environments, which was the focus of this study as an example,
when a hospital fails to provide a qualified interpreter, Or other means of effective
communication, a deaf person who has no Sign Language translator may have to make critical
health decisions without being able to adequately communicate with his or her doctor. This

communication gap could place some deaf patients at risk.

In different countries, different options have been suggested and used to resolve
communication gap between the deaf and hearing people. Among those some of the most

effective, acceptable, and ethical solutions are:
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e Using sign language translators
e Creating the chance for and training the deaf to use Minicoms or Typetalk
e Using software tools, which are capable of converting spoken language to sign
Janguage and vice versa

e Training the hearing people to be aware of and learn sign languages

Deaf people in Ethiopia have no direct access t0 the flow of information as hearing people do.
There is no use of specialized or adapted Telecommunication devices freeing them from
dependence on face-to-face communication or the ‘ntervention of a third party. Moreover, it is
very challenging for most deaf people in terms of economy to hire a private sign language
translator. Bven for those who have capacity to hire translator, Good Sign Language
translators are in high demand and are not always available. That means, communication
among hearing and deaf people is almost impaired or nonexistent, to the detriment of both

groups.

Implementation of any solution to any problem depends on the place where it is going to be
implemented, condition and time. Accordingly, teaching sign language to hearing people may
be the appropriate and timely solution in Ethiopia, bearing in mind the economic, awareness
and other related factors. It will be possible to bridge the gap between hearing and deaf people
of the country if those people who have close relationships to the deaf citizens learn the

appropriate element(s) of ESL, which is the communication means for the deaf in the country.

One can learn ESL using either the formal way of teacher and class room based process Of
using a self learning computer aided software. However, the formal process of learning ESL
has some drawbacks. For example, the numbers of schools specifically for the deaf are only
restricted in towns. Therefore, those who need to learn sign Janguage, including the deaf
children, in rural areas have no chance to do so. Even in the towns the situations of most
people especially parents and other care givers of the deaf, are not convenient t0 attend the
formal ESL classes. Moreover, since sign language writing system is not in use in Ethiopia,

learning ESL has been a great challenge.

Self-learning computer aided hypermedia systems can overcome the problems with formal
sign language learning methods. Such learning tools also can help formal sign language
students for revision and supplementary home study. Also, we know that people learn
language best by watching and doing. Therefore self learning hypermedia learning tools
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would make it possible for students to see ESL in action in their own homes — something
which an ordinary textbook can never hope to do. In addition to being computer aided, if the
process of learning ESL is made online, caregivers of deaf children and other people who
communicate visually can benefit from it. This is because with a web based program, there is

an opportunity to connect to the Internet so that one can learn at his/her own pace.

This thesis was therefore to contribute in this area by designing and developing a user centred
and web based hypermedia-learning tool for ESL, considering health environments as a case,
so that those health professionals who can write and read Amharic (the national language of

Ethiopia) can learn ESL which enable them communicate with their deaf patients.

In order to achieve its aim, the research has followed a user centered design methodology for
developing software. User research was done in order to have a good input to the design of
appropriate tool. Based on the analysis of this user research, a prototype of the hypermedia-

learning tool was developed.

The tool was designed using a UML based hypermedia designing methodology. . The whole
process of developing the tool, including the design, was based on the 1SO-13407 standard for
user-centered design. The processes of doing the software using this way fulfills the DDD-E
(Decide, Design, Develop and Evaluate) way of designing an Instructional Software. The
program was created in HTML, to be read by an internet browser, ideally Internet Explorer on
a Windows platform. HTML was chosen for its versatility: it can eventually be uploaded to
the web if and when bandwidth improves; it can be accessed through a local area network
(LAN); or it can be burned on CD-Rom and used as a stand-alone system. Also, a browser-
window provides a very navigable interface with which most users are familiar and

comfortable.

Evaluation of the tool was done in two phases. Primarily, the researcher was working in close
to the intended users. During this time the users gave feed back and the researcher has
considered all their needs. This was taken as the first phase. With the second phase, co-
discovery method of usability testing was done. User requirements at the second phase also
were considered before finalizing the interface. Accordingly, the final product has been found

appropriate in the context of the intended users.
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6.2. Conclusions

Based on this thesis research, the following conclusions are drawn:

® The research revealed that there exists communication gap between deaf patients
and hearing health professionals.

e The degree of the gap is to the extent that deaf patients consider the very kind
health professionals cruel over them.

® There exists no health professional who know ESL, no use of I speak cards or no
ESL translator hired for any health centre. These facts have great role in
increasing the aforementioned gap.

® Deaf patients were getting unfair treatments because most of the health
professionals are treating them by guessing because of the communication gap.

® The communication gap also was creating social interaction problems among the
deaf. This especially was observed in situations where deaf patients were trying to
take HIV blood test by the help of ESL translators. This is because they feel that
their result will no more kept secrete.

e Among the various means of solving/minimizing such communication gaps
teaching sign language to the hearing members of the society, in particular to
health professionals, was considered in this research. Accordingly, the research
has indicted that people are very much interested in learning ESL, especially if it
could be a computer assisted self learning methodology. Therefore, more efforts
must be taken in order to satisfy the society in this regard. These efforts may
include creating necessary facilities like computer infrastructure and efficiently
implement learning tools like the one developed in this thesis.

* Regarding the software developed in this study, evaluation result indicated that,
the intended users can easily use and learn ESL with it. This implies that the
design and development process was successful and in the context of the users.

Hence UCD based software creation is essential for the usability of the product.

All in all, T had to adopt a very pragmatic approach to this research — things had to work,
not just look nice. Because of the time constraints and the fact that I am only one person
working on this, I had to decide which was more important to me: it would be pointless
and foolish to fret about intricate technical design at the cost of content. I feel very

satisfied with the product
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as it turned out — I have spent a lot of time and energy working on it. I sincerely hope that 1

will be able to continue making a contribution to the researches of Sign Language in Ethiopia.

6.3. Recommendations

Web-based ESL instruction is not available (as far as I know). Yet because people enjoy, the
convenience of being able to study anytime, anywhere, and in the comfort of their own
homes, this learning modality is certain to grow in scope and application. Hence I suggest if
other studies on communication areas, apart from health environments, will also be conducted
and ESL learning made online, so that other researchers also may use it as a base to conduct

more researches on ESL.

As per the findings of the user research of the thesis, it has found that even if health
professionals were interested and ready to learn ESL through a self-learning CAI mechanism,
the necessary infrastructure is still not satisfactory in the health centers. Therefore the
responsible bodies should facilitate things and create conducive atmosphere (a computer

laboratory, for example) so that staff members can easily have an access to learn ESL.

As indicated in chapter 1, there exist different ways to bridge the communication gap between
hearing and deaf people using IT. The focus of this thesis was on one of those options,
teaching ESL to the hearing ones. It may be more efficient if further researches on other
approaches could be conducted. Therefore I recommend if ENAD or any other researcher
focus on those options so that it may play a great role in bridging/minimizing the

communication gap.

The most important recommendation that I would like to suggest is the inclusion of ESL as a
course in the curriculum at all levels of Ethiopian education including, Colleges and
Universities. As indicated in chapter 1, students are very much interested to learn ESL to
enhance communication with deaf acquaintances. This research also has showed that medical
professionals need Ministry of Education to include an ESL curriculum in medical schools so
that they can get knowledge of basic ESL to communicate with their deaf patients. Therefore
the Ministry of Education must permit schools and other academic institutions to include ESL
courses in their curriculum. Considering the shortage of ESL instructors in the country, a
hypermedia-learning tool, like developed in this thesis research, can be used in the

teaching/learning process.
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APPENDICES

Appendix -A: Questionnaire for Deaf Patients

ne.n ANA LLACAE
(RFECoEnO &k CRIECILTT AL JgeuC T NEA
T s L il 1 P am &P
1LY o Sd KAl (IS T nhan N7he a9 eAaT o
AP T avn ™t LT AP 2C eoLITTERY paw (Ot ¢ Aor SO0 AT
R YA L e A ATINEA Yo OAUTTT eVyr e P pay e AT LY 04T
0L MG TPot AvnTT (L0770 AT LIL LR oy eard @ PF RAQT -+
AHY aem &P eoyamet arAN ao- (100 ATGT AT o CI°C NG PILA
WIEUT AT ALTA T avpNg° N9°am.C poy.mP oo’ #e 4T AT AC
P L0 havO 1700
7400, £
(-amo- & 03 (PT) AL T w5 gopnit NP ot 0L ALo-F @PAN
(lavRG: BaPA(::: Ao ameT avan N aJ- hang 2t ®ane tan716 oldT

e medav-::
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I. Questions to Asses Degree of Communication Gap

1 ¢LI° (LA 0& MST Fb9 1 avhges N250T Ob PRATERL TPANT RIRT
poufa PG Naov-¢ 97 FOA LI AITPT PP AT

e AL - RAERAEL —mT AA Mo

2 perhtact Coe?00.e HEPT hma qpov- e 2T 2C e 00T pay.mdov-(-17
(-Fama- 0& 03 1:2:3: ollt et NP Lge Arta gabItav::

o ORSTEAE PEAnT RFR oo (34.C &reada ---1&F0-F ———-NATRE
ege AN RFE AONTCIL - 00 (@A) ---mmmmmmmTTTTTTTTT

3 PrAAE AT TR AOTCTL naant odt tms qaao- e 2T 2C NRTR
gopry e paae At 0 ANNL?

P ——--Nov@ —--CANTTT

4 he® ha aoe700T pop 4t 015 0 REE ATLI0NE a0 ro-?

e UETS [ @LI° KT TIC 2B ALI0G 1A0T

(1A REE ATUINE A0

W A XA Q0T POFENLE A
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Il. Questions to Assess Areas of the Communication Gap

5035 @ 70k avAONP AP NT (19°77 180T AL @001 W77 LNEICP
PAaf%::

----amFPAL Pav (P YANTT (AF°ANNAT° F iR PCT LA LT ol )

A IANRG Aavld ST

----NwN9°S IC C4£ L1 DANTT (AF°ANPN TN I RE TG o AntT:Pon &7t

TANN: o) A IART Aol 8

Y AT = S ————

lll. Questions to Asses Impacts of the Communication Gap

6 PA AL AR IR AOTCI170 NAANT oFt+ (XX LAt 9077 -1
TUL@7 VAT AATT I COLANT LI AA?

----- hP --—-PAI®

7 A2 a4 amG NAoo-22%F ¢ (MA20(0 o004 QAaeTAPI° PLLAND T
Tac

ha (LPeNEG4F?

IV. Questions to Asses Solutions of the Communication Gap

8 Ph T4, ° ANt RILT W1 LTFA PG Qoo 22T IC LANL AT Pan -+
F9C 1PAN A& IT 9°7F (LLLT T4 10+ £AA?

--- PG QA oo- 2 PF CA AL FoanT £727 (L7715
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V. Questions to Assess Deaf Awareness Issues and Additional

Comments/ldeas

9 fmf.‘ NAao- P2 AA aoN®T T PAAGTF o ALT AT CATEAL geant R
eAF@7 VN0 A hoeahhd (Deaf awareness) AL BIAKTA?

10 MY @M IC ML L0 Tm776 haT eI PH7 079 ANAE L1MPA

Pog AT T 8L A (L AN G mmmmmm o mmmmmmmm oo
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Appendix -B: Questionnaire for Health Professionals
AL0 AN L7ACAA:
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AMLS oo 2T PN 2P avn &P
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ALY @ LP PoLAMmT avAn ov-Aflov-ds ATTT T ICTC 0 PoLm-A
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NP L0970 hovOITAV-::

a(Le: PoLAm-TT avinl NA0(0 Aae1T*17 287 e PoL kAT Pov
VAT NNavav-At LRI 4

@0+ @ PGP —mmmmmmmmmmmmmmmmmmmmmmmmmememmssSSSoosossSSSTooTososIoTToTTITTITT
PG AIOLP - PAGOYCT BLF P mmmmmmmmmmmmmmmmmmmmmmmm oo
77A0(.°

Adme- A& 02 (2T) ag ¢ X AT N70barT oLT7 AMLm7 aoAN
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l. Introductory Questions

1 NoC 9°7F PYA FN9L2F (1CAL P NFEA LATTIRA? —-—--—-—--mmmmmm oo
2 NoC NCAL Phe NEA WLAHS18 Fhor 2T o-aT 9°7 fUa. a1t
L T Lo T B e e
Il. Questions to Assess Degree of Communication Gap
3NMG TRVTF0- /PAL NFEAL LA PhTEAL °ANT RTR ROTCI177 P7Lovar
a0 PFATTED FNLP T AavAP T AT (AT AavCh- “Ak avO 1T
ey 75 @L7F9° “AL AOTFCT9L AL.A AV PoLA- hC& T (I speak cards)
Tk ANTFY? - AP ----- RImd9eg°
4 RImP9°9® WA PARTEAL PART RIR AOTCI91 PoLavme oot
CHAGSTF D NPT AavAP T AT NA(: AaeCE T 9°F HE TP 1ATu-?

5 (1CA® Phé A oon T PHATT e Fhor®T7 A58 Pona(L e
a3 80 9T m? an NP NRTL NAL WPy 1:2:3: o 1774+ O-HOm-1
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6 ICAL PNE WA LARTPAL PART £F% ANTCT7% PoLovme aoN 71T

PN T Je @53 (19°F0-FG5-0T 0P+ (1 R7% 907071 Por00t TFIC

Ill. Questions to Assess Areas of the Communication Gap
9 1CAL PN~ NEA NULATGS avO T AT T e JNULPT IC CA RS

FANT 232 ANTCI19 N2 CN T L @001 PoLF45-T 10TEE VAT AL

-7

c—-AMAAL P AL L A0 (AFPANINAG° F R PCT Lbh L4 Ol T)
AGIARG Aavl ST

—---hongeG 2C e-+£ L1 DANTF (AT 0PN S ALTETT PANPTi 0o YT
FANN: ONF) AP IARGT Aawd ST

B Y o .
IV. Questions to Assess Impacts of the Communication Gap

7. 065 @ TLE AP 0LT9° AAEAAL AA ha. o091 P+ATTFa- ol e T ()
238 AT 9NT LT PN WIADNT 19197 I 0 ACOP oL LarbT
PRLNVTED: T9C AT 1547 WA AL187577 NTAPT (LPANE5T7?

V. Questions to Asses Solutions of the Communication Gap

8 NCAL Phe- NEA LAATEAL °ANT XIR ANFCI17L PoLlonm: avN 71T
e1AGTFa oL@ 7 N9° 30+ 50T 0@+ 0 7R I°N1et 0oLems
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VI. Questions to Assess Necessary Skills and Infrastructures for

Implementation of the Software

12 @l P PhIToAC AmPEI° Ao AAPT? ---hP ---CAFI°
13 NOeé hFEAL2 0L9° N0 TP b To-TtC hA? ---RP ---PAY”
14 A® ha ACAL PO To-AC T I 1217

ce AP - AACRAE ----- AL LRAUI®

15 A2 ha. Poh.md oo+ Pho° Lo-1C ALY T 91807

____Power PC (Mac) _Apple Macintosh
__IBM/PC with Windows 98 — XP __IBM/PC with Windows 3.1
__Other(specify) =========ssmmmmn=masnmmmnmoamommmmemmenomen e oo

16 PoimP oo WP LoC PR ITCET V7T hAo? ---AP ----PA0-7°
17 ¢29° (LA °0A (M%) ¥ 0&2T7 (b Lo-TC Pavavin T AP
AL LANRA? ---NGAE ---aom1F --NPTE ----ATL AT

VII. Questions for Comments and Additional Ideas

18 hAL N0t YA0°F 2C N2 Amdn 0L AAed 10N PoLAT 56
ha LIAKT?
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Appendix-C: Sample Prototype Program Screens

BRBEY PhAPEE FaIt RFLTF omFoP S G Qe 7 F P ps

(A _Prototypse AMESLIT for ambaric Speakernrsl

AHT A
anuaiiil, £ Pang

SR

anand ek

FE R PR FfR TGS BFRF ovFL T B S P e (I

{a Prototype MESLYT for ambaric. Speakersy

NS PN hLT TG RS ISR AR E PAanT BE

AR T LR PR T FARRH B TAL 7 AERL A

Figure A.1: Sample Prototype Program Screens
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Appendix —D: Terms/Phrases and Sentences Used

Table D-1: communication concepts categories and their related terms/phrases

Pan00.° 790 heA
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T:

EPCTG L2

Krnaqt Lov A9 i PA LiPNC
go)A) FoN:0G T Mt @R TEC VIR RADA
51 141 (AR D) iam(Ciavan L1491 "I
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Qb7 a0y 7 2100 h A
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NH-:9°77 9% 00« il B I i P 5P}

PA®-7 T NENT

pCO:AOND N0 AN AT AN

av | PI1PY
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Phéb PASPT hpmen, DT

0227 1 L(+N:9°Ad-MN:9° NP

DIC T nA N TN PTG
P14, 2

AACX P hCI° PihA0 ANN:PNA,

NI LGTG  PLMFT M4 | AT T 7L 0AAM T hnO-T
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L AL T NN A oA AC NP 5L A L iap NIV

PEI°T S C VAN CC Nt ian D97 2N L7730
TN hI° A ch (L 47077

0% 1458 At

av14. oG L i av§ gt iavO P

T4 PCT ChPC U023

0ch L:0VC:PHIHNLY

AT Fo-Am AT

N9°: 07 L0 TN CPI° Com, NCL:PA 10X .0
ao(17YF PEATT o NP FUNCAT T T:PAT T

70UG th AT
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hav i (1hAt h%0 hao 1579 P il 400
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P AP L hA b A QT

mee Pt POE AT INIY
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avav{, @ P Py (1AL 2241780
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Pam LU TN oo 044047 Aot L he 8 N TNhE NF
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Table D-2: communication terms/phrases in signed Amharic context

Pao0(L.° 7a PALST TIC hanPPI° g°an,

PIIPAR hEA: LPCH! PTIPAY AGAT: PARTA?

C0 P2 1COH ACNE2 121 7

ALRADI! PCAP YCO LPT G

1 1 RI°V} -tavCan(

Ny COT AT A AN LT LTEN?

LUTT 0T aomdI® WANPT:

NC L AN ANCEL APTAT o Ten"14 NCLE AN LT A7
A ANT LNANREA MMAL 74T PPETA::
aa: A2 T QAT mCho- AL TIC L174ATA?
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Appendix-E: Minimum Computer Hardware

Specifications to the MESL2T

T recommend that the MESL?T software be used on a high-end notebook or desktop computer
that meets the minimum computer hardware specifications listed below. For enhanced
performance it is recommended to use Windows XP or 2000 as the operating system, a 1 GHz
(or higher) processor, and 512 MB RAM. Amharic font reader should be in place before using

the software.

Table E-1: Minimum Computer Hardware Specifications to the MESL*T

Processor Pentium III, 800 MHz

Hard Drive 130 MB available space on Drive C

Memory 256 MB RAM

Parallel Port Required to attach hardware security key
Video 2 MB

Display Resolution 345X 265 Screen Area Capability, High Quality
CD-ROM 24X (or DVD-ROM)

Software Word Processing Program

Operating System Microsoft Windows XP, 2000, or 98SE
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