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Abstract

The aim of this study was to identify the role of Information Communication Technology for
students with visual and hearing problems, as well as to explore the factors that hinder these
students not to be effective as it is expected. The research design for this study was cross sectional
survey. Addis Ababa, Jimma and Hawasa Universities were study areas. The respondents were
undergraduate students with visual and hearing problems, lab assistants and instructors who
teach these students. Total population of this study was 374. Sample size was determined by using
both purposive and stratified random sampling. Qualitative and quantitative methods were used
to collect data from total of 167 respondents. Data collection instruments were questionnaire,
interview and observation. The researcher used both descriptive way of statistical methods like
measures of central tendencies to analyze the collected data and inferential method to see the
relationships between variables. The result obtained from the study indicate that ICT help the
students to access relevant information independently. For students who have experience to use
technology, there is a problem of being dependent on it. Also the experience of students with visual
and hearing problems in using computer, internet and Assistive technologies is at minimum level.
52.9% of the respondent have no experience of using computer and 58.2% of them do not know
how to use internet. Majority of them have mainly limitation of awareness to use technology,
digital divide and interpersonal relationship with others. Even though technological tools are
effective in giving the information for the user, all students with visual and hearing problems could
not use them properly. The main reasons for this challenge are complexity of technology and
shortage of computer and Assistive technologies in number and kind. The students who use
computer and Assistive technologies have good information seeking behavior, i.e. most of them
use the technology for educational purposes. To indicate the strategy that should be implemented
in order to solve the problems of quality of education for these students, Technology Acceptance
Model (TAM) is adopted. Generally, students with visual and hearing problems have gap of getting
relevant and timely information because of barriers from organizational structure, digital divide,
lack of awareness how to use technology and complexity of technology. Therefore, students with
visual and hearing problems, lab assistants, universities, Ministry of education and FDRE
government should actively participate in order to implement the inclusion policies and enhance

quality of education for these students.
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CHAPTER ONE

Introduction

Disability is the condition or function limited because of impairment relative to standard function
of other individuals. The problem can be impairments like physical, sensory, cognitive,
intellectual, mental illness or others [1]. Disability is one of the societies’ problem in both
developed and developing countries. The disabled societies have a limitation to perform what they
want due to their environmental factors. There are different factors affecting these communities;
i.e. being disabled person, socio/psychological challenges, economic challenges, physical
challenges and others can be mentioned. These problems have negative impacts which obligate
the victims of the problem not to be successful in their life and hinder the country’s development

as well [2].

The problem of being disabled society can be a cause to influence them not to have better self-
esteem for themselves. This is also true for students with disabilities who are attending their
primary, secondary and tertiary schools [2]. Based on the report of World Bank (WB) and World
Health Organization (WHO), out of the total population of Ethiopia, 17.6% (15 million) children,

adults and elderly persons are individuals with disabilities [3].

To help and motivate 15 million individuals with disabilities, Ethiopia proposed and signed
different policies and regulations. The proposed and signed agreements are mainly contain
inclusion policies for individuals with disabilities [3]. Inclusion policy is prepared to incorporate
societies with disabilities into different services to ensure that they have equal opportunity with

other individuals to achieve their maximum potential [4].

Some of the inclusion policies Ethiopia proposed and signed are the following: - 1) Constitution
of Federal Democratic Republic of Ethiopia (FDRE) article 41(5) which is adopted in 1995; 2)
Proclamation concerning the Rights to Employment for Persons with Disabilities, No. 568/2008;
3) The Federal Civil Servant Proclamation No. 515/2007; 4) Labor Proclamation, No. 377/2003,
amended by Labor Proclamation No. 494/2006; 5) Proclamation on definition of Powers of duties
of the Executive Organs of the Federal Democratic Republic of Ethiopia, No. 691/2010; 6) Growth
and Transformation Plan (GTP) 2010-2015; and 7) National Plan of Action of Persons with
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Disabilities (2012-2021) [5]. These programs and policies are designed to help Ethiopian societies
with disabilities in areas of disability prevention, medical rehabilitation, educational rehabilitation,

awareness raising, personal security and others [6].

According to report from the Ethiopian Ministry of Education [7], only small portion out of the
disabled societies (4%) are on the way of leading their life through education. In others words, out
of 15 million individuals with disabilities, only 4% (about 600,000) of them are getting chance of
formal education. Parallel to this, growth of the given country is not imagined without considering
the contributions of all citizens in it [2]. It is not possible to determine the development of the
given country without considering the participation of each citizens within it. This is also true for
students with disabilities attending primary, secondary and tertiary schools in Ethiopia. To get
contributions of the students with disabilities, it is believed that there should be affirmative actions

that motivate them.

National Plan of Action of Persons with Disabilities (NPAPD) is one of the plans Ethiopia
proposed to enhance the participation of individual with disabilities including students with
disabilities who attend their programs at different educational levels [6]. This plan is proposed to
be implemented from 2012-2021 and supervised by Ministry Of Labor and Social Affairs
(MOLSA). This plan has about nine main programs like awareness raising, accessibility, religion,
education, culture, recreation, medical rehabilitation and disability prevention. Even though one
of NPAPD’s goals is enhancing the participation of students with disabilities, majority of the
individuals with disabilities cannot get chance of formal education. Also the participation of
students with disabilities is less especially in tertiary schools. Even their field choice is limited

mostly to social science areas [8].

1.1. Background of the study

ICT is one of the enablers that plays great role in today’s digital era. Mainly this technology enables
communication between individuals, information access to satisfy information need, learning
through different mechanisms, facilitate social connection and participation in different real life
experiences. It means that ICT has great impact that obligates every individuals of the digital era
directly or indirectly. Currently, the interactivity of the technological products and the influence

of globalization bring each of daily activities under the influence of this enabler [9].
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According to Hasselbring & Glaser, over past two or three decades, the number of students with
disabilities have been steadily increasing at all levels of education. This is opportunity that create
the way for undermined and discriminated societies (individuals with disabilities) to show the
ability they have like individuals who are not disabled. Also if individuals with disabilities get
chance to learn, they can update themselves by having better information seeking behavior. This
in return help them to get valuable experiences for their future life. This means that students with
disabilities are one member of learners that should get important information from their colleges
or universities and that can help them to contribute something for the community around them

[10].

As a principle, every school has objective or goal to give some experiences for the students [10].
And students with disabilities are individuals who need to get some affirmative actions. This means
that these students want someone who can identify their problem clearly and treat them based on
their interest. In other dimension, the progress of Higher Educational Institutions is the sum of
total contribution of communities within it. Students with disabilities are one of the contributors
for the growth of educational institutions. If responsible bodies are working properly to motivate
the participation level of these students, they have abilities that can reshape the attitude of every
individual. However, there is limitation to know how to motivate these students to do their best
and there is a gap from society to accept groups with disabilities. There is ignorant or
discrimination of disabilities in real life. Also in developing countries, their interaction of students

with disabilities with dynamic assistive technological product is limited [11].

Tertiary educational institutions are the key role players in order to produce qualified professionals
that are responsible in their daily activities. To achieve such kind of vital objective, universities
and colleges should improve their teaching and learning activities. In other words, the quality of
education is currently the issue that should get applicable answer [9]. One of the way in which
quality of education enhanced in tertiary school and colleges is having a culture of disseminating
the right information at the right time for the right users [12]. Thinking how to deliver relevant and
updated information for students with disabilities is every individual; especially, it should be the

prioritized assignment of colleges and tertiary educational institutions.

3|Page



There are researchers who are trying to indicate issues which can be related with the students with
disabilities who are attending school in different fields. Some of the researches indicated that
students with disabilities are not considered in the implementation of current technologies for
teaching and learning. This is major problems for higher educational institutions found within
developing countries [9]. Additionally, there is a gap of identifying the advantages and impacts of
the current technological products and services for students with disabilities in educational areas.
The main research gaps that currently observed are the following: 1) the research gap which clearly
shows the information seeking behavior of students with disabilities which is/are mostly
dominated by ICT (Information Communication Technology) [9] [13] [14]; 2) shortage of study
in identifying the digital divide between students with disabilities and challenges that can face
them [15]; 3) lack of exploring the status of assistive technologies [9] [12] and 4) shortage of
researches which explore the role of digital technologies like social media and mobile devices in

order to bring quality of education specially for students with disabilities [9].

1.2. Statement of the problem

According to Beyene & Tizazu, most of the time poor people born with or acquire an impairment
or condition that can limit them to do something due to high exposure to number of diseases and
injuries. This problem is true for developing countries like Ethiopia. However, the reason to be
disabled person is not only being poor person. There might be several factors that should be
considered. For instance, accidents, genetic causes, environmental/life events, unknown causes
and technological factors can be the majors. While students with disabilities are at school, they
might have different information seeking behavior. However, their interest can be hindered by

different factors and this in return can limit the quality of education [13].

According to Mutanga, in relation to students with disabilities, societies in higher educational
institutions have three main problems. First, the problem of understanding the perception of
students with disabilities towards services given. This is the problem of both non-disabled societies
and students with disabilities themselves. These students mostly do not know what they want and
how to get it. Secondly, there is the problem of deeply understanding the information seeking
behavior of these students. Thirdly, some individuals or organizations know the information
behavior of students with disabilities; but, there is lack of experience to know the best way to help

these students [14].
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Researchers indicates that ICT has both positive and negative impacts on the routine activities of
information society. Their finding is general which did not include the societies who need
affirmative action [16] [17] [18]. Still there is limitation of study which identify whether students

with disabilities are effective in using the complex technology or not.

ICT is the broad term and difficult to describe it properly [18]. Mostly, ICT includes issues of
products, services and infrastructures within it. In this study, it is aimed to include the roles and
status of products like assistive technologies, impacts of internet services, digital technologies like

social Medias and mobile technologies with relation to quality of education.

Most papers agreed that students with disabilities have different information seeking behavior [9]
[18][19] [20] [21]. However, they have a limitation to put which information seeking behavior is
mostly dominated by ICT and needs more attention. The papers did not clearly show how often
these students use ICT products and for what purpose they search information online. Even most
of the papers assume that for students with disabilities searching information from the internet is
enough. Additionally, students with disabilities have the gap in considering the roles and

disadvantages of other offline and e-resources accessed by different technological tools.

Digital divide is the difference in using the technological products in the given area [15]. This
concept was started in 1990s before two and half decades. Papers tried to indicate the existence of
digital divide. However, the factors they use for this case are mainly economic difference of
nations, gender, age, geographical area and considering all populations generally [22] [23] [24].
Still there is a gap of identifying the digital divide between students with disabilities and other
students; as well as there is a shortage in identifying the digital divide between students with

disabilities themselves.

Assistive technologies are the technologies that can facilitate the quality of education [12]. They
are good role players in disseminating information for the user or accessing information by the
user. Especially, they are the most important tools for students with disabilities. Researches
currently indicated that the importance and disadvantage of these assistive technologies. However,
they are limited to evaluate the status of the technological products (effectiveness and efficiency

Assistive technologies) which are available to assist students with disabilities [9].
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Due to inclusion policy and the availability of volumes of information, today students with

disabilities are more informed and competent than previous times [9]. However, these students

have limitation in accessing the right information at the right time. Also there is a gap in identifying

the role of digital technologies such as social Medias in sharing knowledge and the role of mobile

devices for flexible learning.

The aim of this research were the following: -

To clearly identify the impacts of ICT on teaching learning process

To identify digital divide which is currently observed between students with visual and
hearing problems,

To explore challenges of students with visual and hearing problems to access information
sources compared to non-disabled students,

To identify the roles and status of digital technologies and finally propose the strategies for

identified problems in the study.

1.3. Research questions

The following research questions were designed to conduct the study.

1.

What are the information seeking behaviors of students with visual and hearing problems
influenced by ICT?

What is the digital divide currently observed between students with visual and hearing
problems?

What is the current status (effectiveness and efficiency) of assistive technologies in
enhancing quality of education for students with visual and hearing problems?

What are the challenges of students with visual and hearing problems to access different
information sources?

What are the roles of digital technologies and mobile devices in order to manage

knowledge and bring quality of education for students with visual and hearing problems?
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1.4. Objectives

1.4.1. General objective

To explore the impact of ICT in enhancing quality of education for students with visual and hearing

problems in selected higher educational institutions of Ethiopia.

1.4.2. Specific objectives

e To investigate the influence of ICT on students with visual and hearing problems.

e To identify the key information seeking behavior of students with visual and hearing
problems towards ICT.

e To identify the available services, technologies and the digital divide which is currently
observed between students with visual and hearing problems.

e To explore the status of the assistive technology for students with visual and hearing
problems.

e To investigate the role of digital technologies and mobile devices in order to manage the
quality of education.

e To design a conceptual framework based on the result of the study.

1.5. Significance of the study

This study provides benefits related to the teaching learning process to increase the quality of
education for higher educational institutions of Ethiopia. It is helpful in identifying information
seeking behaviors of students with visual and hearing problems which are mostly influenced by
ICT. It can also help interested and responsible bodies to examine the digital divide currently
hinder students with visual and hearing problems not to be effective as it is expected. This study
is helpful to select and design (adopt and adapt) the right assistive technology for higher
educational institutions’ students with visual and hearing problems. In addition to this it can be
input to give better information about interactive digital technologies and mobile devices in order
to manage knowledge and enhance the culture of flexible learning for the above mentioned
students. This study provides information for policy makers, future researchers and Ethiopia
Ministry of Education (MoE) in order to bring quality of education and select the right digital and

assistive technologies.
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1.6. Scope and limitation

This study is limited to only topics related to impacts of ICT in enhancing quality of education for
students with visual and hearing problems. It is performed within the selected Ethiopian
universities; i.e. Jimma, Addis Ababa and Hawasa Universities starting from December to June in
2017/18. These three universities are selected purposely to get better response from target
population in order to identify the current challenges and progress of students with disabilities in
higher educational institutions of Ethiopia. In this study undergraduate students with hearing and
visual problem are considered. The study covered technologies like assistive technologies for
students with hearing and visual problem, digital technologies like social media and mobile
devices. Also the term ICT was used in this study to indicate only the impact of the current

technological products and services which have direct relation with quality of education.

1.7. Ethical issues

The data collection regarding students with visual and hearing problems in the form of interviews,
questionnaire and observation usually generates specific ethical issues. The researcher took the
consent of each participant before conducting the data collection. After acquiring the consent, a
copy of form is given to the participant. A consent form is filled up by the participant. For the
visually impaired and for several students with hearing problems. The informed consent form is
completed by a sighted person on the student’s behalf. In addition to filling the consent form,
actual names of participants are not mentioned while reporting the study. Recordings of interviews
are also kept confidentially. A permission to conduct the study obtained from the higher
responsible bodies like post graduate coordination office and managers of students with disabilities

office.

1.8. Operational definitions
Assistive Technology: - it is a tool or service which can enhance the skill and abilities of

individuals with disabilities to fully participate in their routine activities.

Digital Divide: - “The gap between individuals, households, businesses, and geographic areas at
different socioeconomic levels with regard both to their opportunities to access ICT and to their

use of the Internet for a wide variety of activities” [25].
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Disability: - “Disability is the loss or limitation of opportunities to take part in society on an equal

level with others due to social and environmental barriers” [26].

Education: - is a tool which can give formal lessons for learners and can be motivator to bring

economic and social development for individuals who are informed (learned).

ICT: - “The Information and Communication Technology (ICT) is an umbrella term that includes

any communication device or application” [27].

Information Seeking Behavior: - it is the concept which indicates the set of actions which can
be performed by individuals and used to identify their information need, seek information based

on their interest, evaluate the sources and select the right information.
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CHAPTER TWO

Literature review and related works

2.1. Literature review

2.1.1. Disability

Disability is the loss or limitation of opportunities to take part in society on an equal level with
others due to social and environmental barriers. It is complex, dynamic, multidimensional, and
contested [26]. Disability is part of the human condition. Almost everyone will be temporarily or
permanently impaired at some point in life, and those who survive to old age will experience
increasing difficulties in functioning. Most extended families have a disabled member, and many
non-disabled people take responsibility for supporting and caring for their relatives and friends

with disabilities [28].

This does not mean that disabled societies cannot be part of the solution for the global challenges.
For instance, Jacob, Leah, Miriam, Saul, Moses and Isaac were the religious leaders who had had
different kinds of disabilities. And Abraham Lincoln, Franklin Delano Roosevelt, Wilma Rudolph,
Astrophysicist Stephen Hawking, Chuck Close, Artist Frida Kahlo, Actor Danny Glover, Marlee
Matlin, Walt Disney, Albert Einstein and others were Artists, Athletes, Political Leaders, &
Scientists with Disabilities who were unique persons in reshaping the minds of citizens of the

world [29].

2.1.2. Types of disability

There are number of disability types. Visual, hearing, mental, physical and other kinds of disability
problem can be the majors [30]. According to [31], human beings can have number of disability
types. Some of them are vision Impairment, deaf or hard of hearing, mental health conditions,

intellectual disability, acquired brain injury, autism spectrum disorder and physical disability.

Visual problem is the problem of being blind person or having partial vision. The individuals with
visual problem can use personal assistants or devices like eye glasses, talking book player, jaws or

others. Hearing problem is the problem which ranges from mild to profound. Individuals with
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hearing problems can use different mechanisms or equipment like speech, lip-reading, writing

notes, hearing aids or sign language interpreters [31].

2.1.3. Disabilities and Ethiopian higher educational institutions

The history of Ethiopia and students with disabilities started before 50 years ago [32]. This story
was started from primary schools which had primary aim of teaching bible. Later, this teaching
process got progress and transformed to higher educational institutions to teach the students with
disabilities about the product of science and its environment. However, usually these students used
to have different information seeking behavior which could not get better solution. They want to
update themselves as much as possible, but still there is limitation of getting suitable mechanism
in order to help these students. Students with disabilities mainly have problem related to self-
esteem, perception, ignorant from the society and adaptation of current updated technologies for
their information need [32]. The way individuals and institutions give solutions for students with
disabilities’ problem is the way to which they enhance the quality of education in order to make

them competent locally, nationally and internationally.

2.1.4. Factors affecting students with visual and hearing problems

There are different factors that can limit students with visual and hearing problems from accessing
and utilizing of resources to achieve their goal. These problems can be personal, institutional or
country level. In other words, the factors for these problems might be individuals (including
students with disabilities), institutional (most of the time not having well-structured organizational
culture within universities) and absence of policy or regulations which can be implemented
properly in order to help students with visual and hearing problems [33]. The main problems that
can affect the quality of education for students with visual and hearing problems in higher
educational institutions are geographical location, socioeconomic factors, domestic policy within
the country and the perspectives of students with disabilities towards the resources available for
them or the service given for them [32] [33]. By itself the type of resource available for students
with visual and hearing problems have also impact. If the assistive technological products available

are not interactive and easy to understand, it is difficult to think about the success of these students.
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2.1.5. ICT as enabler

ICT stands for Information Communication Technology [9]. It got its popularity with the progress
of the internet. Especially in this globalization and digital era, ICT plays great role by acting as
enabler and source of information. Every activity in our environment is directly or indirectly

influenced by the technological product [12].

ICT has several benefits, i.e. helping for the effective communication between citizens of our
planet, for accessing of multiple information sources with different formats, for enhancing quality

of education through different mechanisms including flexible learning and for social connections

[9].

Because of its enabling capacity ICT is essential for quality of education [9]. In addition to
enabling capacity, today citizens of the world are influenced to consider ICT when they adopt and
evaluate the right inclusion policy for students with visual and hearing problems [34]. In other
words, the strategy or inclusion policy which is proposed for students with visual and hearing

problems should consider the impact of technology too.

ICT has capacity to help students with visual and hearing problems to access online courses easily,
working on one’s own pace, learning at home, communicating with peers easily, availability of
information anywhere and at any time, feeling more independent, confident and less stressed, the

ability to keep up with the rest of the class, and to use materials in alternate formats [34].

2.1.6. ICT and digital divide

Digital divide is the difference of using the technological products in the given area [15]. This
concept was started in 1990s before two and half decades. According to [15], there should be
primary question that can identify the main cause of digital divide. This question is that which one
is the primary responsible problem? ICT or Digital divide? It is clear that ICT plays a great role in
order to change the living condition of society, economic growth, thinking ability, attitude and
perception of individuals. However, the negative impact of ICT brought the digital divide. “ICT is
not a panacea for all the problems of developing countries. However, digital divide has important
implications for these countries as the uneven distribution of ICTs access may mean that segments
or groups who have no or limited accessibility to these technologies may be denied of

socioeconomic opportunities” [35].
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2.1.7. Assistive technologies and quality of education

Assistive technologies are defined as “any item, piece of equipment, or product system, whether
acquired commercially off the shelf, modified, or customized, that is used to increase, maintain,
or improve functional capabilities of individuals with disabilities” [36]. These technologies can be
ranged from personal assistive technology such as speech and braille output to advanced
technologies like screen magnificent system, speech synthesizer, mobile aided technologies and

others.

Assistive technologies are the main role players for students with visual and hearing problems to
assist them in order to get quality of information with minimum effort and time [15]. This is an
input to bring the quality of education in tertiary schools (universities) [9]. By using the
technological products, institutions can help students with visual and hearing problems to
participate in different field of specialization, assess current and real information, communicate

with other individuals easily and learn anywhere anytime [15] [9].

According to Pacheco, Yoong and Lips [9], most of researchers focus on assistive technology to
show the role of ICT for individuals with disabilities. These assistive technologies are mainly
computer, devices like hearing aid, screen readers, braille system and others. To show the
maximum capacity of ICT, Pacheco, Yoong and Lips studied the role of digital technologies like
social media and mobile technologies to help students with disabilities to select the right field of
specialization when they become freshman of tertiary school. Still their study is limited only to

application of ICT to field choice.

On the above study, there is still the gap of showing how social Medias can help students with
visual and hearing problems to process latest information and develop the culture of flexible
learning. This study covered the roles of digital technologies like social media and mobile
technologies in order to bring the quality of education by enhancing the culture of information

sharing and flexible learning for students with visual and hearing problems.
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2.1.8. Theoretical framework for adoption of technology

According to [37], theoretical frame work is the summary of the identified problems which is
organized by following the results of the previous studies. It has two advantages; i.e. to plan what
to do in the future and explanation of the findings. Most of the time, theoretical frame works have

three attributes to consider. These are environment, organization and technology [38].

There are several types of technology adoption models. Some of them are technology acceptance
model (TAM), theory of planned behavior (TPB), unified theory of acceptance and use of
technology (UTAUT), diffusion of innovation (DOI) and technology-organization-environment
framework (TOE) [52].

Diffusion of Innovation (DOI) model is aimed to show the perceived characteristics of
technological innovations. These characteristics have impact on the attitude of the user to accept
or reject technology [38]. However, DOI have limitation to consider the external factors that are

termed as environmental contexts.

Technology-Organization-Environment (TOE) model is better in considering the three main
attributes. Also it clearly shows the relationship between these three attributes (technology,
organization and environment) [38]. However, the model still have the gap to consider issues

raised from user side.

Theory of Planned Behavior (TPB) discusses mainly the attitude of the user towards using the
innovation or technology. It relates the effectiveness of the technology with the attitude of the user
[39]. However, this model has limitation to clearly put factors from external environment,

organization and progress of the technology that can reshape the users’ attitude.

Unified Theory of Acceptance and Use of Technology (UTAUT) is the model that has attributes
of technology, user and environment [39]. These attributes are selective in adopting the
technological innovations for the given system. However, organizational culture can influence the

well functionality of the model.

Technology Acceptance Model (TAM) was designed for the first time in 1986 by Fred Davis [39].
This model passed through different modification until 2008. The selective aspect of versions of
TAM is that they consider the external environment, users’ perception and technology as well as

organization culture. Because of this reason, this model is selected for this study.

14| Page



The two frequently used versions of TAM are TAM 2 and Extending TAM 2 model [40]. Both of
them consider technology, environment, organization and users’ perception towards using
technological tools and services. However, the degree of considering the above mentioned factors

are different in both TAM models. Also the scope of the models are limited to adopt computer.
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Figure 2.1. TAM 2 model adopted from Venkatesh [40]
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Figure 2.2. Extended TAM 2 model adopted from Venkatesh [40]
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The first TAM 2 model has limitation of mixing the expected outcome from the system and final
output of the system. Also it tries to form strong relationship between users’ perception and the
system to be adopted. However, in addition to this, there should be clear boundary that clearly
show the contribution of environment and organizational culture towards adaptation of the right

technological innovation.

The Extended TAM 2 model is better in having clear boundary for innovation, environment,
organization and users’ perception or attitude. And these attributes are mainly grouped under two
classes; i.e. anchors and adjustments. Anchors are the general beliefs about computer and computer
usage. Adjustments are the shaped attitude or perception of users, organization and environment

because of the direct experience with the system or technological innovation [38].

2.2. Related works

In the education area, advancement of ICT is followed by digital divide [41] [23] [24]. Some
groups who can access this technology can get benefit and groups who do not get chance to access
the new innovation will be part of individuals who do not have sufficient knowledge to compute
and to be good decision makers. “Information and Communication Technology (ICT) is changing
every facet of our lives. It is changing the way we do business, the way we live and, more
importantly, the way we learn. In this new Golden Age of technology, we see more and more an
increasing rift between those who have access to ICT and those who do not. This digital divide

can be seen as an educational divide and thus we examine how ICT is influencing education” [41].

Wu and other four researchers [34] studied the impact of digital divide between students with
disabilities and other non-disabled students. They used a self-reported questionnaire to collect data
about ICT access, ICT competency and scale of digital participation of students. As a result they
found that there is no significance difference in accessing computer and internet both at home and
at school. However, they found that there is a significance difference in ICT competency. And this
reason can make non-disabled students more competent and informed than students with
disabilities. Their study still has the gap of identifying the digital divide and its impacts between
students with disabilities themselves. One of the aims of this study was to find good answer for

the digital divide between students with visual and hearing problems themselves.
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Zahid and other four researchers [15] currently studied about assistive technology. By using
Technology Acceptance Model (TAM) they have tried to see the gap of previous different ICT
interventions. According to these researchers, most of the technological products were not
interactive for the user. And the user cannot find the expected benefit from those assistive
technologies. In their finding, they have mentioned number of advantages and disadvantages of
the assistive technology. As recommendation they indicated that there should be user based
intervention before adopting or adapting technological products. The study still have the gap to

show the status (effectiveness and efficiency) of the current assistive technology.

Pacheko and Yoong [9] currently studied about the role of digital technologies like social media
and ICT in order to communicate, manage the information flow and learning. Their data sources
were observation, a researcher diary, focus groups, interview and data from social media. As a
result they discussed that ICT has impact on both technological products and students with
disabilities. In addition to this, ICT has the enabling role. As recommendation they said that in
order to bring quality of education, responsible bodies should link students with disabilities with
progress of technology. However, this research has two main gaps; i.e. it focused only on students
with visual impairment and it had the gap to show how social media and mobile devices can be

useful in having culture of flexible learning.

Cerna [42] conducted a framework on mobile computing for students’ engagement system in
selected Ethiopian Higher Educational Institutions. According to the study, students within
universities get administrative information like admission notices, timetables, events details,
assessments and others in two ways. These are traditional paper means and universities’ websites.
However, the mechanisms are not effective in order to deliver information anywhere anytime.
Because of this, the researcher designed a mobile frame work to help students to access the above
mentioned information by using their mobile. The limitation of the study is that it has common
characteristics for all students. However, students with visual and hearing problems are individuals

that need affirmative action and the study would have included instructions that can assist them.
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Chand [43] examined the challenges of ICT in inclusive education for students with visual
problems. His study mainly focused on Assistive technologies and the students have multiple
problems to use these technologies. The main challenges of students with visual problems in using
Assistive technologies are accessibility and usability factors. According to his study, the main role
player for the problems of accessibility and usability is the community around them. However, the
study have limitation to consider the status and complexity of technology as well as rigid
organizational culture of universities towards giving awareness for the students. Also the study is

limited only to Assistive technologies and students with visual problems.

Maphie and Possi [44] studied on Challenges of Educating Students with Disabilities by applying
inclusive education settings in Tanzania. Students with disabilities could not get the right
information on time. The factors for this problem are academic, environmental, attitudinal and
financial. According to their study, to apply the inclusion policy for students with disabilities, the
above mentioned factors should get sufficient answer. However, their study still has limitation to
consider ICT as one of the barriers that influence institutions not to implement the inclusion policy

in order to give quality of education.

The study by Dr. Bala [45] on use of ICT in higher educational institutions indicate that the impact
of ICT obligate every society of 21" century to be dependent on this technology. Also education
is socially oriented activity. It has great role in building the society. However, most of the
educational institutions use traditional teacher centered education practice. Because of this,
students could not get the required skill. This has negative implication on quality of education.
Currently, because of advancement of technology, educational institutions are shifted from teacher
center to student center teaching learning process. As a result, majority of informed students are
competent. But, his study has limitation in identifying the complexity of technology and the way

this problem can be solved.

Generally, this research was aimed to investigate the limitations identified on previous studies.
The issues were mainly impact of technology on students with visual and hearing problems as well
as quality of education, status of assistive technologies and challenges of these students that hinder

them not to access relevant information on the right time.
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CHAPTER THREE

Methodologies

In this section, research design, study area, study population, sample size, data collection tools,
data analyzing mechanisms and sources of data are discussed. For this study, cross sectional survey
research method with mixed data collection strategies such as qualitative and quantitative

mechanisms were applied.

3.1. Research design

The research design is a plan, strategy and structure that can help the researchers in order to find
solutions for the research questions and problems [46]. For this study, the researcher used cross
sectional survey. It was cross sectional because it was performed only once within short period of
time. And it was survey because it was field work in which data were collected by using

questionnaire, observation and interview.

The qualitative data was collected by using observation and interview and the quantitative data
was collected by using questionnaire. This study is completed between January and June 2018. It
used both descriptive way of statistical methods like measures of central tendencies to analyze the
collected data and inferential method to see the relationships between variables. External validity
was applied to have some summary or generalization from the sample to the population. The aim
of having the external validity was just to develop a kind of generalization for all related population

based on information and finding collected from respondents.

3.2. Study area

For this study three Ethiopian Higher Educational Institutions, i.e. Jimma, Hawasa and Addis
Ababa Universities were considered. Since the study was focused only on students with visual and
hearing problems and because of these students are mostly found in social science study areas, the
researcher focused on institutions with well established (experienced) universities in teaching
students with visual and hearing problems. Additionally, because of time and budget issues the

population was limited to be taken only from three universities.
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Addis Ababa University (AAU) is found in the capital city of Ethiopia, Addis Ababa. Jimma
University (JU) is located at the southwest of Addis Ababa (located in Oromia region, Jimma zone)
and Hawasa University (HU) is found in the capital city of Southern Nations Nationalities and

Peoples region.

3.3. Study population

The study population were students with visual and hearing problems within Ethiopian higher
education institutions (i.e. Addis Ababa, Hawasa & Jimma Universities). According to information
obtained from official website of Addis Ababa University (AAU) and personal communication
with students’ council, there are about 400 (four hundred) students with disabilities within the
university. Out of 400 (four hundred) students with disabilities, 357 (three hundred fifty seven) are

undergraduate students and 43 (forty three) are post graduate students.

This study considered only undergraduate students with visual and hearing problems. From the
total number of undergraduate students within the university which are 357 (three hundred fifty
seven), 115 (one hundred fifteen) are visually impaired and 113 (one hundred thirteen) are students
who could hear partially or totally deaf and the remaining 129 (one hundred twenty nine) are

students who have physical and other impairments.

In this study, the students with hearing and visual problems were considered. Therefore, 228 (two
hundred twenty eight) students with visual and hearing problems from Addis Ababa University
were taken to be candidate for the study; i.e.115 (one hundred fifteen) students with visual

problems and 113 (one hundred thirteen) students with hearing problems are considered.

Jimma University (JU) was another study area for this research. The university have 75 (seventy
five) both undergraduate and postgraduate students with disabilities. These students are attending
in different fields of specialization (Jimma University Students’ Council, Personal
Communication, February, 2018). Out of total number, 57 (fifty seven) are undergraduate students.
From these undergraduate students, 31 (thirty one) of them are students with visual problems and
9 (nine) of them are students with hearing problems. The remaining 17 (seventeen) are students
with physical and other related impairments. Therefore, the study included only students with

visual and hearing problems. For this study, 40 (forty) students with disabilities; i.e. 31 (thirty one)
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students with visual problems and 9 (nine) students with hearing problems were considered from

Jimma University.

According to information collected from students’ council of Hawasa university (HU) and disable
association of this university, they have total of 137 (one hundred thirty seven) students with
disabilities within the university. This number included both undergraduate and postgraduate
students (Hawasa University students’ council, personal communication, April 2018). From these
students with disabilities, 135 (one hundred thirty five) are undergraduate students. Out of them
103 (one hundred three) are students with visual problems and 3 (three) are students with hearing
problems. The remaining 29 (twenty nine) are students who have physical problems. Therefore,
from HU, 106 students with visual and hearing problems are considered for the study; i.e. 103

students with visual problems and 3 students with hearing problems.

To get additional information about students with visual and hearing problems, assistants working
in laboratories of students with disabilities and instructors who are teaching these students were

considered in this study.

Table 3.1. Study Population

Undergraduate students with different problems

Universities | Visual | Hearing | Other disability problems | Total
Jimma 31 9 17 57
Addis Ababa | 115 113 129 357
Hawasa 103 3 29 135
Total 249 125 175 549

From the three universities, the total study populations were 249 students with visual problems
and 125 students with hearing problems. Additionally, one assistant and one instructor from each

university were populations of the study.
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3.4. Sampling

The process of selecting a sample from the sampling frame is sampling [47]. It is the process by
which a relatively a number of individuals or events are selected and analyzed to find out

something about the entire population from which it is selected.

For this study the researcher used both purposive and stratified random sampling techniques.
Purposive sampling used for the populations with less numbers. To get sufficient information from
respondents, the researcher used purposive sampling for the population with number less than 50.
All students with visual and hearing problems from Jimma University, students with hearing
problems from Hawasa University and assistants as well as instructors’ of students with visual and

hearing problems of each university were selected purposively.

For students with visual and hearing problems from Addis Ababa University and students with
visual problems from Hawasa University, stratified random sampling was applied. Because their
number was sufficient to calculate by using sampling technique. By classifying each population

in strata, expected sampling was taken.

Stratified random sampling is the technique in which the population are classified into cluster
based on their common characteristics and give them equal chance to be candidate of the sample

size [48].

Populations which were taken purposively are, 31 students with visual problems from Jimma
University, 9 students with hearing problems from Jimma University, 3 students with hearing
problems from Hawasa University, one instructor teaching students with visual and/or hearing
problems from each university (1 + 1 + 1 = 3) and one lab assistant from each university (1 + 1 +
1 = 3). The above students, instructors and assistants were considered in the study by using
purposive sampling technique. Therefore, total number of population taken purposively was 49;
i.e. (31 students with visual problems, 12 students with hearing problems, 3 instructors who teach
students with visual or/and hearing problems and 3 assistants who work in the lab of students with

disabilities).
For the stratified sampling technique, Kothari’s formula was used [49].

Zz*p*q*N
_EZ*(N—1)+ZZ*p*q

n
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Where N is total number of population; n is required sample size; z is confidence level 95% (1.96);
E is margin of error 5% (0.05); q=1-p and p is population proportion. So, the results of the

variables were as follow:

7Z=95%=1.96

E=5%=10.05

P=0.5

Q=0.5

P*q=0.25

For this study, total population calculated in the above formula was 331. These were from both
Addis Ababa University and Hawasa University. These populations were selected for this

calculation, because of their sufficient number to be calculated with formula.

From both Addis Ababa and Hawasa Universities there were 331 total students with visual and
hearing problems with population number more than 50; i.e. 115+ 113 + 103 =331 (115 students
with visual problems from Addis Ababa University, 113 students with hearing problems from
Addis Ababa University and 103 students with visual problem from Hawasa University

respectively).

_ 1.962 % 0.5 = 0.5 * 331
©0.052%(331—1) +1.962 % 0.5% 0.5

n

B 3.84 % 0.25 % 331
"~ 0.0025 % 330 + 3.84 * 0.25

n

317.76
"= 1785

n =178

To adjust the final sample size there should be Finite Population Correction method (FPC) [49].

According to Kothari, the above number is considered as determined sample size. To get the final
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sample size, FPC should be less than 5%. It is calculated by dividing the determined sample size

to the total population.

_n
‘TN
178
€331
c =0.54

But, the value of ¢ (0.54) is greater than 5%; i.e. n/N > 5%. So, the researcher used additional
formula to adjust the FPC.

n
1+c

nf =

Where, nf is final sample size

178

" =17 052

178
" 1.54

nf =116

So, the final sample size for the stratified sampling technique was 116. This number is distributed
by giving strata for each students with visual and hearing problems who were included in this

sampling technique. The stratum for the population is as follow:

_Nh*n

h
n N

Where
Nh is the total population in stratum h; h=1, 2, 3, ...
N= total population size

And n= the final sample size

24| Page



For determining the number of sample size for students with visual problems in Addis Ababa

University:
B AAU = NB »n
n TN
B AAU — 115« 116
n ~ 7 331
nB AAU = 40
Where

n = final simple size of the populations

nB AAU= final sample size of blind students in Addis Ababa University
NB=number of blind students

N=total number of students

Therefore, the final sample size for students with visual problems in Addis Ababa University was

40.

For determining the number of sample size for students with hearing problems in Addis Ababa

University:
D AAU = ND xn
n TN
D AAU = 113+ 116
n ~ 7 331
nD AAU = 39
Where

n = final sample size of the populations
N= total number of populations

nD AAU= final sample size for deaf students in Addis Ababa University
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ND= number of deaf students

This means, the final sample size for students with hearing problems in Addis Ababa University

was 39.

For determining the number of sample size for students with visual problems in Hawasa

University:
BHU = NB xn
n Y
BHU — 103 x 116
n ~ 7 331
BHU - 103 *x 116
n ~ 7 331
nB HU = 36
Where

nB HU= final sample size of blind students in Hawasa University
NB= number of blind students

n= final sample size of the populations

N= total number of populations

So, the final sample size for blind students (students with visual problems) in Hawasa University

was 36.
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Therefore, the researcher took the following final sample size for the study:

Table 3.2. Sample size

Population Sample University Sampling
technique
Students with visual problems (31) | 31 Jimma Purposive
Students with visual problems (115) | 40 Addis Ababa Stratified
random
sampling
Students with visual problems (103) | 36 Hawasa Stratified
random
sampling
Students with hearing problems (9) | 9 Jimma Purposive
Students with hearing problems 39 Addis Ababa Stratified
(113) random
sampling
Students with hearing problems (3) | 3 Hawasa Purposive
Lab assistants 3 Jimma, Addis Ababa Purposive
and Hawasa (one
person from each
university)
Instructors who teach students with | 3 Jimma, Addis Ababa Purposive
visual or/and hearing problems and Hawasa
(one person from each
university)
TOTAL 164

3.5. Data collection instruments

Questionnaire, observation and interview were the techniques applied to collect data. The
questionnaire was for all students who were mentioned in sample size (students with visual and
hearing problems) and interview was for instructors who teach students with visual and/or hearing
problems, lab assistants and 3 students with visual or hearing problems (one student from each

university by using purposive sampling). Since it was difficult to find these students in one place

snow ball technique was applied to collect data by using questionnaires and interview.
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Questionnaire was distributed to know the impact of ICT on students with visual and hearing
problems, information behavior of these students towards ICT, the digital divide between students
with visual and hearing problems and the roles and efficiency of assistive technologies. For this
purpose, 158 students with visual and hearing problems were respondents. Interview was focused
on issues related to the status of assistive technology, challenges of students with visual and
hearing problems, status and role of using mobile devices for educational purpose and the role of
digital technologies for students with visual and hearing problems in order to enhance the quality
of education. For this study, 9 interviewees were considered; i.e. 3 instructors who teach students
with visual and hearing problems, 3 assistants within the laboratory of students with visual and
hearing problems and the remaining 3 interviewees were students with visual and hearing
problems. The observation was to identify the available resources and technologies for students

with visual and hearing problems in order to bring quality of education.

3.6. Data sources

For this study, there were both primary and secondary types of information sources. The primary
data were collected from respondents through interview, questionnaire and observation, and the

secondary data were from different journals, books, articles and reliable websites.

3.7. Data analyzing mechanism

SPSS version 20 was applied for the data collected with questionnaire. Information which was
gathered by interview and observation was analyzed independently. Data collected with
questionnaire was analyzed and discussed by using descriptive and inferential statistical tools.
Descriptive statistical tools were used to clearly discuss the results and also find the central
tendency of the collected data. Inferential statistical tool was applied to see and identify the
relationships of between variables. Finally, the results was shown by using tables, graphs and pie
charts. Based on the final out put there is the conceptual framework that can indicate the gaps and
solutions for the problems related to ICT and quality of education that are facing students with

visual and hearing problems in Ethiopian higher educational institutions.
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CHAPTER FOUR

Results and discussion

According to [47], result and discussion of the study should be presented in simple, detail and
descriptive ways. Additionally, to bring good quality for that result, it should be also well
organized and systematic. Kumar [50] also agree with this idea; the author indicated that the

research finding should be presented in the form of well-defined text, tables and graphs. Therefore,

the analysis of this study is presented in clear and simple way.

4.1. Response rate

Total of 158 questionnaires were distributed to students with visual and hearing problems in Addis
Ababa, Jimma and Hawasa Universities. Out of these, 107 questionnaires were distributed to
students with visual problems and 51 of them were for students with hearing problems. Among

total number of distributed questionnaires, 153 were returned and 5 were not returned properly.

Table 4.1. Response rate

University | Population Distributed Returned Result

with questionnaires | questionnaires achieved
AAU

Visual 40 39 97.5%

problems

Hearing

problems 39 37 94.9%
Ju

Visual 31 30 96.8%

problems

Hearing

problems 9 9 100%
HU

Visual 36 35 97.2%

problems

Hearing

problems 3 3 100%
Total 158 153 96.8%

AAU= Addis Ababa University JU= Jimma University HU= Hawasa University
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This response rate indicates that 96.8% of the questionnaires were returned successfully.

Therefore, the researcher can proceed the study based on the adequate data gathered.

4.2. Demographic information

4.2.1. Gender, years and disability types
This section covered information about gender, age, university in which the respondents attend,

field of specialization or department of respondents and type of disability the respondents have.

Table 3.2. Demographic information of respondents

No Respondents’ profile | Item Number Percentage
1 Gender AAU | Male 47 61.8%
Female 29 38.2%
Total 76 100%
HU | Male 26 68.4%
Female 12 31.6%
Total 38 100%
JU Male 29 74.6%
Female 10 25.6%
Total 39 100%
Total Male 102 66.7%
Female 51 33.3%
2 Age in years 18-25 92 60.1%
26-30 53 34.6%
31-35 8 5.2%
3 University they attend | AAU 76 49.7%
HU 38 24.8%
JU 39 25.5%
4 Years within university | 1% year 79 51.6%
27 year 48 31.4%
3™ year 20 13.1%
4™ year 5 3.3%
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5t year 1 0.7%
5 Disability status Low vision problem | 43 28.1%

Totally blind 61 39.9%

Low hearing | 24 15.7%

problem

Totally deaf 25 16.3%

The first section of the above table 4.2 Shows gender of respondents. The exact number of gender
status is calculated for each university independently. From Addis Ababa University, the total
number of respondents were 76. Out of this number 47 (61.8%) of them were Males and 29
(38.2%) were Females. From Hawasa University, there were total number of 38 respondents. Out
of this number, 26 (68.4%) of them were Males and 12 (31.6%) were Females. And from Jimma
University, there were total number of 39 respondents. From this number, 29 (74.4%) of them
were Males and 10 (25.6%) were Females. This result shows that the majority of the respondents

were males for all universities mentioned above.

Totally, there were 153 respondents for this study. Out of the total respondents, males are 102
(66.7%) and 51 (33.3 %) are females. This indicates that more male students with visual and
hearing problems are giving response than female students. This might be because of two reasons:
the first one is that universities might have less number of Female students with disabilities and
the second one is that it might be because of the participation of Female students is less. According
to [5], Females’ participation can be hindered because of two main reasons; discrimination from
gender side and being disabled person in addition to gender influence. The researcher tried to
observe both Male and Female students with disabilities in the three universities; i.e. Addis Ababa,
Hawasa and Jimma Universities. It is true that the number of Female students with disabilities in
these universities are less compared to Male students with disabilities. In addition to their number,
these Female students were not active to participate in giving response for the study. To minimize

such kinds of problem, the researcher used snow ball data collection mechanism.

According to the above table 4.2 of gender status, the number of respondents from Addis Ababa
University is large compared to that of Hawasa and Jimma Universities. Out of 153 (100%)

respondents, 76 (49.7%) of them were from Addis Ababa University. Jimma University’s
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respondents were 39 (25.5%) and 38 (24.8%) of them were from Hawasa University. The problems
is not from lack of attention to use proper sample size, instead it is because of the Addis Ababa
university has the capacity to teach more number of students with disabilities compared to both
Jimma and Hawasa Universities. For instance, all students with visual and hearing problems from
Jimma University were considered as sample size. Also all students with hearing problems from
Hawasa University were considered as sample size purposively. However, to determine the sample
size for students with visual problems from both Addis Ababa and Hawasa Universities, as well
as for students with hearing problems from Addis Ababa University, the researcher used stratified

random sampling technique.

The second section of table 4.2 above shows age of respondents. For this study purpose, the
researcher clustered ages of respondents into four categories; i.e. 18-25 years, 26-30 years; 31-35
years and above 35 years. Based on the result obtained from the study, 92 (60.1%) of them are
found between 18 and 25 years. Also 53 (34.6%) of them are between 26 and 30 years. The rest
of the respondents 8 (5.2%) of them could not graduate from universities early, but their age is
about 35 years. This result indicates that there are about 61 (39.8%) of respondents who are above
26 years old. The maximum age is about 35 years. Still they did not complete their tertiary school
education. But why? The researcher thought that this might be because of several factors; i.e.
economic status, discrimination from society, lack of personal assistance and lack of skill or

awareness to use assistive technologies properly and others.

According to the table 4.2 above, 79 (51.6%) of respondents are first year students with disabilities.
This number clearly shows that about half of the respondents are first year students. Second year
students are 48 in number; it is 31.4%. There is also 1 individual who attended his/her fifth year

education.

Majority of the respondents and the number of students with disabilities in each university have
visual problems. According to the result of this study 104 (68%) of them are students with visual
problems. And only 49 (32%) of the respondents have hearing problems. Out of students with
visual problems, 43 of them are students with low visual problem. This covered about 28.1%. Also
there are students who are totally blind; they are 61 in number and about 39.9% of the total

respondents in this study.
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Another groups who are considered in this study are students with hearing problems. They also
have two main status; low hearing problem and totally deaf. Out of 49 total number of students
with hearing problems, 24 and 25 of them are students with low hearing problem and students who

are totally deaf respectively.

4.2.2. Field of study
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Figure 4.1. Fields of study

According to the result obtained from the study, students with visual and hearing problems are
attending several fields of specialization in each university. The most commonly mentioned
departments are law, special needs, sociology, Ethiopian sign language and deaf culture,

governance and others.

33| Page



The above figure 4.1 indicates that students with visual and hearing problems are learning in
different fields of specialization. Majority of them were attending their education in department of
law 50 (32.7%) and special needs 28 (18.3%). Sociology 18 (11.8%), governance 11 (7.2%),
history 10 (6.5%) and Ethiopian sign language and deaf culture 10 (6.5%) are with medium
number. Also departments like Faculty of Business (FB), nursing, engineering, Afaan Oromo
language, political science, social works, Amharic language, dental medicine and sport science are
with less number of students with visual or/and hearing problems. According to result obtained,

more than 140 respondents are attending departments related to social sciences.

4.2.3. Disability status and field choice

According to [51], correlation is the technique which supports to indicate the relationship between
two variables. Their range is between -1 and 1. If it is 1 and -1, it indicates there is perfect positive
and negative relationship between variables respectively. This numbers indicate about the
Pearson’s correlation coefficient (r). 0 indicates that there is no clear relationship between
variables. If the value is < -1, one variable increases while another decrease. If it is > 1, both

variables increase in the same direction. However, relationship may not mean causality!

Another important thing that should be considered is the value of p. The value of p in Pearson’s
correlation technique indicates whether the value of r is significant or not. If the value of p (number
under Pearson’s correlation coefficient) is less than or equal to 0.01, it is possible to conclude the
relationship between the two given variables is significant. But, if the value of p is greater than

0.01, it is not good to conclude the relationship between the two given variables is significant [40].

Based on the result from table 4.3 below, disability status and field choice of students with visual
and hearing problems have moderate relationship (r=0.404 and p<0.01). The value of p indicates
that the relationship between the variables (disability status and field selection) is significant. Also
0.404 (the value of r) indicates that the above mentioned variables have moderate relationship. On
the other hand, students with visual and hearing problems who are currently attending in higher
educational institutions of Ethiopia are limited to specific fields of specialization based on the

problems they have.
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Table 4.3. Relationship between disability status and field selection

Parameters Fields of Disability status
specialization
(departments)
Fields of Pearson 1 404"
specialization Correlation
(departments) Sig. (2-tailed) .000
N 153 153
Disability status | Pearson 404 1
Correlation
Sig. (2-tailed) .000
N 153 153

**, Correlation is significant at the 0.01 level (2-tailed)

This description will be clearly stated based on the information which is given below in table 6.

Table 4.4. Field selection of respondents

Departments Respondents
Ambharic language Disability type & | % from related disability | % from total
'é type population
4
Low vision 3 2.90% 1.96%
Totally blind | 1 0.96% 0.65%
Afaan Oromo Totally blind | 3 2.84% 1.96%
Dental medicine Low hearing 3 6.12% 1.96%
Totally deaf 1 2.04% 0.65%
Engineering Low hearing 1 2.04% 0.65%
Totally deaf 1 2.04% 0.65%
Ethiopian sign language and | Low hearing | 7 14.29% 4.58%
deaf culture Totally deaf 4 8.16% 2.61%
FB Low hearing 1 2.04% 0.65%
Governance Low vision 4 3.85% 2.61%
Totally blind | 4 3.85% 2.61%
Low hearing | 2 4.08% 1.31%
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Totally deaf 1 2.04% 0.65%
History Low vision 5 4.81% 3.27%
Totally deaf 4 8.16% 2.61%
Low hearing 1 2.04% 0.65%
Law Low vision 18 |17.31% 11.77%
Totally blind | 31 | 29.81% 20.26%
Totally deaf 1 2.04% 0.65%
Nursing Totally deaf 1 2.04% 0.65%
Political science Low vision 1 0.96% 0.65%
Totally blind | 2 1.92% 1.31%
Social works Low vision 1 0.96% 0.65%
Totally blind | 2 1.92% 1.31%
Sociology Low vision 6 5.77% 3.92%
Totally blind | 8 7.69% 5.23%
Low hearing | 3 6.12% 1.96%
Totally deaf 1 2.04% 0.65%
Special needs Low vision 5 4.81% 3.27%
Totally blind | 10 | 9.62% 6.56%
Low hearing 6 12.24% 3.92%
Totally deaf 7 14.29% 4.58%
Sport science Low hearing 1 2.04% 0.65%
Totally deaf 1 2.04% 0.65%
Total 153 100%

Based on table 4.4 above, field selection of students with disabilities are limited. For instance, the
law department is assigned almost only for students with visual problems (both low vision problem
and totally blind). Ethiopian sign language and deaf culture and sport science are assigned only for
students with hearing problems (both low hearing problem and totally deaf). Students with visual
problems are mostly related with fields of specialization like law (49 students), special needs (15
students) and sociology (14 students). Students with hearing problems are related with fields like

special needs (13 students) and Ethiopian sign language and deaf culture (11 students). Except on
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governance, history, sociology and special needs, students with visual and hearing problems had

no similarity in their field selection.

4.3. ICT experiences of respondents

Table 4.5. Computer, internet and assistive technological experiences of respondents

Options

Parameters "

—

' z 4 S

2 5 5 5 >

o ) > ) on

S| — Q\ o A

Experience of using | 81 3 21 21 27
computer (52.9%) | (2.0%) | (13.7%) | (13.7%) | (17.6%)

Experience of using internet | 89 7 22 13 22

(58.2%) | (4.6%) | (14.4%) | (8.5%) | 14.4%)

Experience of using assistive | 35 6 25 23 64

technologies (22.9%) | (3.9%) | (16.3%) | (15.0%) | (41.8%)

Table 4.5 above indicates that more than half of students with visual and hearing problems (81 or
52.9% of them) have no computer experience. 27 (17.6%) of the respondents have experience of
using computer for more than 3 years. The rest of the students with visual and hearing problems
have at least one year of using computer. Therefore, without having better understanding how to
use computer, it is difficult for students with visual and hearing problems to be effective in order
to access information from computer. Today computer is the most common enabler and assistive

technology that majority the learners use it commonly to access information and share resources
[2].

More than half of the respondents (89 or 58.2% of them) have no experience of using internet. It
is clear that such kind of limitation in the age of information era can hinder or limit the way this
respondents get current and updated information. This problem has negative impact on this
students not to actively participate in teaching and learning process and become competent with

others. And about 42% of the respondents had at least one year of experience of using internet.

Majority of the students with visual and hearing problems have experience of using assistive

technologies for their daily life situation or/and for their educational purposes. About 118 (77.1%)
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of them have at least one year experience of using assistive technologies. But, still there are
students with visual and hearing problems who could not use these technologies. They are 35 in
number and covers 22.9% of the total respondents. If these respondents have a problem of
disability and no skill to use the assistive technologies, it is difficult to think quality of education
for them. Because, one criteria of quality of education is helping the learners to get the right

information at the right time with minimum effort.

4.4. Technology and information seeking behavior of respondents

According to [52], Information seeking behavior is the set of actions which can be performed by
individuals and used to identify their information need, seek information based on their interest,
evaluate the sources and select the right information and information sources. This section
discusses about information seeking behavior of students with visual and hearing problems by

relating the technology they have selected with information need they intended to achieve.

4.4.1. Internet and information seeking behavior

Table 4.6. Internet usage of respondents

No | Questions Options Number of | Percent
respondent
1 | Do you use internet? Yes, [ do 62 40.5%
No, [ don’t 91 59.5%
2 | How often do you use | Several times a day 41 26.8%
internet? About once a day 12 7.8%
3-5 days a week 6 3.9%
1-2 days a week 3 2.0%
Never 91 59.5%
3 | If you use internet, Education/ study 26 17.0%
what are the main Entertainment 20 13.1%
reason to use it? Personal/ private 16 10.5%
4 | If you use internet, for | Chat 18 11.8%
what purpose you use it | Copy learning 13 8.5%
mostly? materials
Play game 2 1.3%
Search for the 28 18.3%
information
Downloading music 1 0.7%
and videos
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Table 4.6 above shows that 60% of the students with visual and hearing problems do not use
internet at all. This indicates that the students have difficulty to get current and updated information
for their educational purposes. On the other hand, these students can be dependent only on the
resources delivered by instructors or/and libraries. This might not be enough especially to be

competent and to share latest information with information society.

In the table 4.6 above, 41 of the respondents (26.8%), are using internet several times a day.
Individuals who are using internet about once a day are 12 (7.8%). Still there are groups who need
training to access internet. They are in the tertiary school and have visual or hearing problems; as
well as they never had culture or skill of using internet. These students are 91 in number and

covered 59.5% of the total respondents in the study.

Students with visual and hearing problems use internet for three main reasons; i.e.
educational/study, entertainment and personal/private. 26 (17.0%) of them are using internet for
educational purpose. 20 (13.1%) of the students are using internet to refresh their mind and 16

(10.5%) of the students with visual and hearing problems use internet for personal reasons.

Students with visual and hearing problems have different purposes to use internet mostly. Some
of them used for chat 18 (11.8%); some of them for copying material from internet 13 (8.5); others
use it to play a game 2 (1.3%). Additionally, these students use internet for searching information
28 (18.3%). Majority of them are using internet mostly for searching information and

communicating with others.

4.4.2. Assistive technology and information behavior

Table 4.7. Assistive technological usage of respondents

No | Questions Options Number of | Percent
respondent
1 | Do you use Assistive Yes, [ do 121 79.1%
technology? No, [ don’t 32 20.9%
2 | How often do you use | Several times a day 83 54.2%
Assistive technology? About once a day 20 13.1%
3-5 days a week 15 9.8%
1-2 days a week 3 2.0%
Never 32 20.9%
3 | Why you use Assistive | Education/ study 104 68.0%
technology? Personal/ private 17 11.1%
4 Voice recorder 9 5.9%
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What type of Assistive | Tape 13 8.5%
technology do you use? | Screen reader/ Jaws 22 14.4%
Braille system 14 9.2%
Personal FM system 14 9.2%
Eye glasses 12 7.8%
Talking book player 7 4.6%
Magnifier 2 1.3%
Computer 3 2.0%
Hearing aid 12 7.8%
Speech recognizer 3 2.0%
Dragon detector 2 1.3%
Telecommunication 2 1.3%
device for the deaf
Real time text 4 2.6%
Math talk 1 0.7%
Headphone 1 0.7%
Why you choose To record lectures in 9 5.9%
Assistive technology? | the class
To convert text into 21 13.7%
audio
To access information | 13 8.5%
To read and write 13 8.5%
To hear properly 24 15.7%
To learn from recorded | 13 8.5%
materials
To see properly 12 7.8%
To read books/PDF 5 3.3%
without seeing them
To convert audio and 6 3.9%
video into text
To see text clearly 2 1.3%
To communicate with | 2 1.3%
others through
technology
To do some 1 0.7%
calculations

Based on the result from the above table 4.7, 121 (79.1%) of respondents are using Assistive
technologies. And 32 (20.9%) of them are not using Assistive technology for their day to day life
experiences. More than half of the students with visual and hearing problems 83 (54.2%) are using
these technologies several times a day. 20 (13.1%) of them are using the Assistive technology at

least once a day. But, there are groups (32 or 20.9% of the respondents) who cannot use Assistive
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technologies. This is another challenge which has ability to hinder the students with visual and
hearing problems not to effectively access relevant information and react with their environment

as it is expected. This in turn has negative impact on the quality of education.

Students with visual and hearing problems are using the Assistive technologies for two main
reasons. These are educational 104 (68.0%) and personal/private 17 (11.1%) reasons. Also these
students are using different Assistive technologies like voice recorder, tape, screen reader/Jaws,
braille system, personal Frequency Modulation (FM) system, eye glasses, talking book player,
magnifier, computer, hearing aid and others. But, technologies like screen reader/Jaws, braille
system, personal Frequency Modulation system, tape, eye glasses and hearing aid are used by
majority of the respondents. Also technologies like math talk and headphone are used by few

number of respondents.

Based on the above table 4.7, students with visual and hearing problems are using different
assistive technologies. However, almost all students who are using this technologies have their
own specific choice. The reasons are to hear properly 24 (15.7%), to convert text into audio 21
(13.7%), to access information 13 (8.5%), to read and write 13 (8.5%), to learn from recorded

materials 13 (8.5%), to see properly 12 (7.8%), to record lectures in the class 9 (5.9%) and others.

4.4.3. Usage of internet by students with visual and hearing problems

Students with visual and hearing problems are one part of Ethiopian higher educational
institutions’ community. Success or failure of these institutions can be measured by considering
all communities within it. Contributions of all society within the universities bring a progress for
the universities and societies around them. Respondents of this study are also one of the
contributors. To contribute something for their universities and communities around them, they
have to do their projects, assignments and different group works by using different information
sources. Today, in the digital era, internet is chief source of updated, current and relevant

information.
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Table 4.8. Usage of internet by respondents

No Questions Options | Number | Percent
1 Do you use internet when you do your | Yes, I do 58 37.9%
project, assignments and/or group [ No, I don’t | 95 62.1%
works?
2 If you wuse internet for your | Sometimes | 26 17.0%
assignments, how often do you use it? | Usually 24 15.7%
Always 8 5.2%

From total of respondents, only 58 (37.9%) of them have experience of using internet for
assignments, projects and different group works. However, still majority of students with visual
and hearing problems (95 / 62.1%) have limitation to use internet. This by itself has negative
impact for good environment of teaching learning processes. In other words, if students with visual
and hearing problems have no or limitation of experience of using internet, it is difficult to imagine

accessing of updated and relevant information at the right time.

These individuals (95 of respondents) never used internet for their different assignments. They
might use other documents like books or use personal assistants to get information. However, this
is not enough for higher educational institutions’ student. In order to be competent and achieve
their goal properly, they have to be member of information society (the societies who consume
different updated and current information for their information need). To be part of the society
who consume updated and relevant information, using internet becomes mandatory for students

with visual and hearing problems.

Table 4.8 above shows that 26 (17%) of the students with visual and hearing problems are using
internet sometimes; 24 (15.6%) of them are using usually and only 8 (5.2%) of the respondents are

using internet always for their assignments, projects and group works.
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4.4.4. Usage of Assistive technologies for students with visual and hearing

problems

Table 4.9. Usage of Assistive technology by respondents

No Questions Options | Number | Percent

1 Do you use Assistive technologies | Yes, I do 116 75.8%
when you do your project, assignments [ No T don’t | 37 24.2%
and/or group works?

2 If you use Assistive technologies for | Sometimes | 13 8.5%
your assignments, how often do you | Usually 30 19.6%
use it? Always 73 47.7%

Table 4.9 above indicates that about 116 (76%) of the respondents are using Assistive technologies
to do their assignments. Still there are 37 (24.2%) students who are not using these technologies
for their projects or assignments. This is another challenge facing students with visual and hearing
problems not to effectively participate in their education. However, the culture of using Assistive
technologies is more compared with that of internet; i.e. based on the result from table 4.8 and 4.9
above, 58 (37.9%) of the respondents have experience of using internet and 116 (76%) of the total

respondents have experience of using Assistive technologies.

In table 4.9 above, 73 (47.7%) of the respondents are using Assistive technologies for different
assignments always. And 13 (8.5%) of them are using these technologies sometimes for the same
purpose.

4.4.5. Usage of offline resources for students with visual and hearing problems

Table 4.10. Usage of offline resources by respondents

No Questions Options | Number | Percent

1 Do you use any offline resource for | Yes, I do 152 99.3%
your information need? No, I don’t | 1 0.7%

2 If you use Assistive technologies for | Sometimes | 4 2.6%
your assignments, how often do you | Usually 67 43.8%
use it? Always 81 52.9%

Students with visual and hearing problems have motivation to use offline resources in addition to

online resources. They are using these resources by using Assistive technologies or without using
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them (sometimes they use personal assistants). Based on the table 4.10 above, almost all of the
students with visual and hearing problems are using offline resources for their information needs.
In the table 12 below, 4 (2.6%) of respondents are using offline resources sometimes, and also the
rest of students 67 (43.8%) and 81 (52.9%) are using offline resources usually and always

respectively.

4.4.6. Appropriate information sources for students with visual and hearing

problems

M power point
B PDF
Cbook

B websites

1 email

] recorded
materials

M documents

] only class
lectures

for o1

Figure 3.2. Main information sources of respondents

Students with visual and hearing problems can use different information sources to satisfy their
information needs. Some of the sources like Power points, Portable Document Format (PDF),
books, websites, email, recorded materials, documents and class lectures are selective information
sources for the above mentioned students. About 38% (58) of the students use only books as their
best information source. Websites, PDFs, power points and recorded materials are used by 17.0%
(26), 15.7% (24), 13.1% (20) and 11.1% (17) of students with visual and hearing problems
respectively. However, email, documents and class lectures are used by small number (about 8)

students. This covered about 5% of total respondents in the study.

4.5. Availability of Assistive technologies

This section discusses about the availability of Assistive technologies in Ethiopian Higher
educational institutions. Also the researcher tried to indicate status of usage of these Assistive
technologies by students with visual and hearing problems including the challenges they are facing

to use these technologies.

44 |Page



4.5.1. Services of Assistive technologies and challenges of respondents

Figure 4.3. Available Assistive technologies in the universities
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According to figure 4.3 above, 16.34% of respondents agreed that there is service of Assistive

technology which is called Jaws (one of screen readers for visually impaired students). Parallel to

this, again 16.34% of respondents do not know whether their university has assistive technology

or not. Mainly the assistive technologies available in Ethiopian higher educational institutions are

braille system, hearing aid, personal Frequency Modulation system, recording tapes and eye

glasses.

Assistive technologies like headphone, math talk, telecommunication device, real time text, dragon

detector and speech recognizer are owned privately by some students with visual and hearing

problems. Each universities have limitation to fulfill the required Assistive technologies in both

number and kind.
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Table 4.11. Assistive technological services and challenges of respondents

No Questions Options Number | Percent

1 Where do you get services of | Laboratory 50 32.7%
Assistive technologies? Library 21 13.7%

Private/personal 48 31.4%
Never get the 33 21.6%
service

Dormitory 1 0.7%

2 How often do you get the Always 56 36.6%
above services? Sometimes 5 3.3%

Usually 59 38.6%
Never 33 21.6%

3 Do you think the available yes 14 9.2%
Assist'ive technologies are No 126 82.4%
sufficient for your education? [ don’t know 13 3 5%

3a | If your answer for the above | Yes 123 80.4%
question is No, do you think
the problems is about number | No 3 2.0%
of Assistive technologies?

3b | If your answer for the above | Yes 95 62.1%
question is No, do you think
the problem is about type of | No 31 20.3%
Assistive technologies?

4 Can you access the available | Yes 23 15.0%
technology without No 130 85.0%
challenge?

4a | If your answer for the above | Lack of awareness 53 34.6%
question is Yes, what are the | or know how
reasons? Lack of skill or 42 27.5%

experience

Complexity of 24 15.7%
technology

Lack of training 1 0.7%
Lack of sight 6 3.9%
No sufficient 4 2.6%
materials

Based on the result from table 4.11 above, students with visual and hearing problems get services
of assistive technologies from laboratories 50 (32.7%), libraries 21 (13.7%), dormitory 1 (0.7%)

and there are also individuals who are using their own Assistive technologies 48 (31.4%). The rest
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of them are never get services of the above mentioned technology 33 (21.6%). Majority of the
students who do not use services of Assistive technologies do not have skill or awareness of using
the available technologies. According to result obtained from interview with some assistants, these

students are using personal assistants instead of Assistive technologies.

About one third of the respondents get services of Assistive technologies from laboratories. Within
the laboratories of students with visual and hearing problems there are computers, magnifiers and
some application software like screen readers. Students with visual problems get services of braille
system from libraries 21 (13.7%). Braille system is the technology which can help the students

with visual problems to read and write.

There are some respondents who are using their own Assistive technologies; i.e. 48 (31.4%) of the
respondents are using their own Assistive technology. These are because of two main reasons; i.e.
lack of sufficient Assistive technologies in the universities and total dependency of some

respondents on this technological products.

Still there are 33 (21.6) respondents who do not use services of Assistive technologies. This
number covered about one fifth of the studied population. In order to increase the effectiveness of
these students there should be consideration from university side to create awareness of using the

above technology.

About 115 (75.2%) of the respondents are using the Assistive technologies most of the time and 5

(3.3%) of them are using it sometimes.

The respondents agreed that the available Assistive technology within the universities are not
sufficient. 126 (82.4%) of the respondents agreed that the available Assistive technologies are not
sufficient for effective teaching learning process. This is happened because of the number and
types of Assistive technologies. Majority of the students with visual and hearing problems believe
that the two above mentioned problems are currently the challenges in the universities. 123
(80.4%) of the students agreed that there is the problem of getting sufficient number of Assistive
technologies for their educational purpose and to access information like students with no
disability status. Again 95 (62.1%) of the respondents responded that there are lack of different
types of Assistive technologies. This hindered them not to fully participate in their education and

get relevant information for their daily life experiences. This is another key challenge which can
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bring questions on the quality of education for university students who have problems of vision

and hearing difficulties.

The other result from table 4.11 above is the challenge of students with visual and hearing
problems to use the current available technology without any problem. 130 (85%) of the
respondents have a gap to use the available technology without challenge. This is because of
several factors; i.e. lack of awareness or know how 53 (34.6%), lack of skill or experience 42
(27.5%), complexity of technology 24 (15.7%), lack of sight or vision 6 (3.9%) and others. This
shows that there are gaps from university (not properly giving training for these students), from
lab assistants (limitation of giving awareness for the students how to use Assistive technologies)

and from the students side (lack of motivation).

4.5.2. Internet services and challenges

Table 4.12. Internet services and challenges

No Questions Options Number | Percent
1 Where do you get services of | Laboratory 47 30.7%
internet? Library 2 1.3%
WIFI 15 9.8%
Never get the 88 57.5%
service
Dormitory 0.7%
2 How often do you get the Always 19 12.4%
above services? Sometimes 2.6%
Usually 42 27.5%
Never 88 57.5%
3 Can you get 24 hours services | yes 73 47.7%
of Assi§tive technology No 30 3539,
or/and internet?
4 It there any kinds of Yes 45 29.4%
restriction that is proposed by
university for services of No 61 39.9%
Assistive technologies or/and -
internet? I don’t know 47 30.7%

Table 4.12 above shows that students with visual and hearing problems are getting services of
internet at different places. 47 (30.7%) of them are getting from laboratory; 15 (9.8%) of them
from WIFI; and 2 (1.3%) also 1 (0.7%) of them are getting the services of internet from library
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and dormitory respectively. But, still about 58 % (88) of the students with visual and hearing

problems cannot get internet services somewhere.

About 12% (19) of respondents are using internet always. And 42 (27.5%) of them are getting the

above mentioned services usually.

More than half of the respondents cannot get internet services for 24 hours a day. They have
indicated that there is restriction from universities that limit them not to use the services of both
Assistive technologies and internet the whole day. There is time limitation to use laboratory
materials including internet service. The leading factors are unequal distribution of Assistive
technologies; limitation of number of computers to give services for all students with visual and
hearing problems at the same time; and lack of sufficient and qualified assistants within each

universities laboratories.

4.6. Roles of internet and Assistive technologies and digital divide

between respondents

Table 4.13. Roles of digital technologies and digital divide of respondents

No Parameters Level of satisfaction
SA | A N |D SD
1 I can access reference materials by using | 7 112 |5 26 |3
assistive technologies
2 I can access reference materials by using | 5 70 5 64 |9
internet

3 To use the available technologies training is | 2 46 20 |71 |14
given for us
4 Assistants are qualified to help us 2 42 36 162 |11
5 The university maintain, update and repair its | 1 38 38 166 |10
Assistive technologies on the right time

6 There is a difference of treating between | 10 | 63 60 |19 |1
students with visual and hearing problems in
the laboratory and/or library

7 There is a difference of treating between | 4 35 92 |21 |1
students with visual problems in the
laboratory and/or library
8 There is a difference of treating between | 10 | 46 73 123 |1
students with hearing problems in the
laboratory and/or library
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SA= strongly agree; A= agree; N= neutral; D= disagree; SD= strongly disagree
The above table 4.13 shows that the role of digital technologies and the digital divide of
respondents. Its contents are with three main areas; i.e. effectiveness of the respondents to use
assistive technologies and internet; the role of universities in order to enhance the effectiveness of

the technologies and digital divide between respondents.

Respondents use both Assistive technologies and internet to get relevant information for their
information need. Majority of them (119 respondents) are dependent on Assistive technologies.
Respondents who use internet are about 75. This result clearly shows that majority of the students

with visual and hearing problems have experience of using Assistive technologies.

To check the role of universities in order to enhance the effectiveness of students with visual and
hearing problems and the status of digital technologies, three issues are considered in this study.
The first issue is to check whether training is given for the respondents or not. 85 respondents do
not agree on the role of universities to give them training in order to understand the available
Assistive technologies and internet. About 48 respondents are agreed that there is proper training
for the awareness creation purpose. 20 of them are neutral to give response. Generally, the result
shows there is a problem of giving training for students with visual and hearing problems in order

to help them use Assistive technologies and internet properly.

The second issue is about the qualification of assistants within the laboratories of respondents.
Even though about 44 of the respondents agreed on the qualification of assistants, 73 of them said
that assistants within the laboratories are not qualified and 36 of them are neutral to give the
expected answer. But, still the result clearly shows that there is a problem of qualification on the

side of assistants to help students with visual and hearing problems within the laboratories.

Thirdly, it is aimed to check the role of universities to repair and update the available Assistive
technologies and internet services on time. 76 respondents said that universities do not repair and
update the available digital technological services and 39 of them agreed there is good participation
from university to maintain and repair technological devices and services on time. Again there is
clear indication that there is limitation from universities to keep effectiveness of the digital
technological products and services on time in order to help students with visual and hearing

problems.
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Table 4.13 above also has information about the digital divide which is currently observed between
students with visual and hearing problems. There are differences in treating the above mentioned
students when they are using libraries and laboratories. About 73 respondents agreed that there is
discrimination in treating students with visual and hearing problems. Only 20 respondents agreed
there is fair treatment of both students with visual and hearing problems within libraries and
laboratories. This clearly shows that there is a gap in universities of Ethiopia to deliver important

information for both students with visual and hearing problems equally.

There is also the digital divide between students with visual problems themselves. 39 respondents
agreed with this idea and about 22 of them said that there is no digital divide between students
with visual problems. Another problem which is directly related with digital divide is the
difference of treating students with hearing problems. In another words, between students with
hearing problem themselves, there is a gap of getting relevant information at the same level. Some
of them can get it easily and within short period of time and the rest of them discriminated not to
effectively access information by using different technological products. About 56 respondents
agreed that there is digital divide between students with hearing problems and 24 of them disagreed
with this idea.

Another important issue that should be considered in this study is the transparency and actively
participation of respondents. Especially in identifying the digital divide of respondents, the
response of majority of the students with visual and hearing problems were inclined to the degree
of neutral. For the three types of digital divide mentioned above (between students with visual and
hearing problems, between students with visual problems themselves and between students with
hearing problems themselves), the response of respondents were neutral by having 60, 92 and 73

number of respondents respectively. This by itself has negative effect in having good conclusion.

4.7. Effectiveness and efficiency of Assistive technologies

Table 4.14. Measurement of effectiveness and efficiency of Assistive technologies

No Parameters Level of satisfaction Central
tendency and

dispersion

SA|A [N |D [SD|Mean | SDv

Importance of Assistive technologies (AT)
1 | AT canhelp me to learn contentareas | 14 [ 105 [24 [6 |4 [2.78 ]0.771
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2 AT have limitation to help me to fully | 16 | 100 | 31 |5 1 2.82 | 0.683
understand content areas
3 AT are important for academic | 16 | 106 |25 |4 |2 |2.85 |0.686
achievements
4 AT can help me to learn how to learn | 27 | 100 |16 |8 |2 |2.78 |0.752
5 AT can fulfill the students’ |13 |76 |32 [26 |6 |2.42 |0.997
information need
6 AT can motivate me to learn 15 1104 |25 |6 1 2.81 10.705
7 AT can fulfill students’ specific | 14 |78 |29 (28 |4 2.46 | 0.980
academic need
8 I can access information by using AT | 15 | 102 | 32 |3 1 2.83 | 0.647
Interactive and easiness of AT
9 By using AT I can access information | 15 | 93 |33 |11 |1 2.72 1 0.765
with short period of time
10 | AT can cause pain or discomforts 18 |60 |35 |36 |4 |234 |1.046
11 | The interface of the AT is efficient | 12 | 70 |37 |26 |8 234 | 1.021
for the students
12 | AT are easy to understand 14 |73 |39 |23 |4 2.46 | 0.946
Dependency level of respondents on AT
13 | AT can help students to become | 12 | 82 |29 |21 |9 2.44 11.018
independent
14 | AT can influence students to be |24 |90 |31 (4 |4 2.82 | 0.820

dependent on the technology
SA= strongly agree; A= agree; N= neutral; D= disagree; SD= strongly disagree; SDv= standard deviation

The above table 4.14 shows the evaluation of effectiveness and efficiency of Assistive
technologies. Better Assistive technology can help students with visual and hearing problems to
get information for their information need within short period of time and with minimum effort.
To make it clear, the researcher classified the variables into three categories; i.e. variables which
show importance of Assistive technologies in order to achieve the expected goal; variables which
show interactive and easiness of the Assistive technologies and variables which show dependency

level of the users on the current available Assistive technologies.

For the importance of Assistive technologies, the mean values are between 2.42 and 2.85. The
maximum value 2.85 indicate that Assistive technologies are important for academic achievement
of students with visual and hearing problems. Out of 153 respondents 122 of them agreed with this
idea. Next high ranked mean indicate that the respondent can access information by using Assistive
technologies. This is indicated with mean value of 2.83 and about 117 respondents agreed with
this issue. Parallel to the above two core importance of the Assistive technologies, there are also

limitations of this technological products. About 116 respondents responded that there are
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limitations of Assistive technologies in helping students with visual and hearing problems to learn
content areas of education fully. It is supported by mean value of 2.82. This result shows that even
though respondents have information need, assistive technologies are not fully effective to help

students with visual and hearing problems to learn content areas of education as it is expected.

Another group of variables indicate that the efficiency of Assistive technologies. According to
table 4.14 above, the mean values which indicate the efficiency of Assistive technologies are
ranged from 2.34 to 2.72. About 108 respondents responded that by using Assistive technologies
they can access information with short period of time. It is indicated by the first highest mean value
of 2.72. Also the second highest mean value (2.46) indicates that Assistive technologies are easy
to understand. But, opposite to the above two results, the third highest mean value (2.34) shows
that Assistive technologies cause pain or discomfort when students with visual and hearing
problems use them. This result indicates that even though majority of the respondents have
experience to use Assistive technology and those technologies are efficient, these students cannot
use them for long period of time. Because majority of the Assistive technologies cause pain or

discomfort when they are used by students with visual and hearing problems.

The third group of variables indicate the level of dependency of respondents on Assistive
technologies to satisfy their information need. The mean values for this group are 2.44 and 2.84.
About 94 respondents (mean value of 2.44) responded that Assistive technologies help them to
find current and relevant information independently (without the interference of others). But, the
other variable within this class indicated that even though students with visual and hearing
problems access information independently, they are also dependent on these technological
products. This result is supported by majority of the respondents (114) and it has mean value 2.82.
Therefore, students with visual and hearing problems are dependent on the current technological

products (mainly assistive technologies).

4.8. Interview results

For interview purpose four main issues were proposed. These are status of Assistive technologies;
challenges of students with visual and hearing problems in order to use digital technologies and
access relevant information; usage of mobile technologies for educational purpose and the role of

digital technologies for quality of education. For this study, 9 interviewees were selected
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purposely; i.e. 1 student with visual or hearing problem from each university (three universities
are considered for this study), 1 instructor who teach students with visual and hearing problems
from each university and 1 assistant who assist students with visual and hearing problems from

each university.

4.8.1. Status of Assistive Technologies

As the information obtained from the three universities (Addis Ababa, Jimma and Hawasa)
indicates, the laboratories of the Universities have Assistive technologies like computer, internet,
different application software and other technological tools designed to deliver information for the
students with visual and hearing problems. However, students with visual and hearing problems,
assistants and instructors who are interviewed have different perception and understanding of the

status of the available Assistive technologies.
One of the interviewees said the following:

“In the Mandela building of Addis Ababa University, we have total of 40 computers. However,
these computers are not only for students with visual problems. Others with different disability

2

types also can use it. All computers are functional and two of them have no internet service.

In the case of Addis Ababa University, there are total of 400 students with different disability
types. Out of this total number of students, undergraduate students with visual and hearing
problems are 228. It is clear that the number of students and available computer in the laboratory
are not related. In another building of this university, there is another laboratory with total number
of 46 computers. This means that at Addis Ababa University level, there are only 86 computers
for 400 students with disabilities. In other words, the ratio from computer to students with
disabilities is 43:200. This means that if all students with disabilities in this university want to use
computer at the same time and if one student use computer only for two hours, every students with
disabilities should wait for his/her turn after ten hours. This makes difficult to measure the status
of each Assistive technologies including computers. Because, without using the technological
products frequently it is difficult for students with disabilities to conclude the Assistive

technologies are at good status or not.

The problem of not having sufficient number of computers also true for Jimma and Hawasa

universities’ laboratories too. In the case of Jimma University, there are total number of 75 students
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with different disability types (mainly visual, hearing and motor). To give services for these
students only 20 computers are available and two of them are for lab assistants. The ratio of
computers to students with disabilities in Jimma University is 6:25. If all students with disabilities
in in this university want to use computer at the same time and if one student use computer only

for two hours, every students have to wait for his/her turn after eight hours.

In the Hawasa University, there are total of 137 students with disabilities and only 30 computers
are available for them. The ratio of computers to students with disabilities in this university is
30:137. If all students with disabilities in Hawasa University want to use computer at the same
time and if one student use computer only for two hours, every students have to wait for his/her

turn after ten hours. This makes difficult even to give them offline resources properly.

Some students have awareness about assistive technologies and others do not have.

“To speak frankly, some of students with visual and hearing problems are good in using
Assistive technologies. However, majority of them have difficulties to use these technologies in
order to achieve their information need. The response they can give you about the status or
effectiveness of the Assistive technologies depend on the awareness level they have. As
instructor, for me the status of current technological products are good, for the students who are
blind and deaf, still there should be consideration about Assistive technologies. Because, todays

2

Assistive technologies are complex and dynamic.

So, the status of Assistive technologies are determined based on the awareness level of students
with visual and hearing problems. To enhance skill of using technological products, universities
have responsibilities starting from creating good environment that strive for awareness creation

and quality of education for the students with visual and hearing problems.

According to the response from interviewed lab assistants, because of lack of awareness only the

same students use lab tools frequently.

“When you observe our laboratories daily, you can see the same face in the laboratories of

1

students with disabilities.’

This by itself have implication on the status of Assistive technologies, especially in addressing
majority of students with hearing and visual problems. If students with visual and hearing problems

cannot use technological products properly, it is difficult to say there is good quality of education
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for these students. Because of lack of personal assistants for them and to satisfy their information
need, students with visual and hearing problems have to use technological Assistive technologies
including computers frequently. Unless it will be difficult for them to achieve their goal properly

and this situation can has negative impact on quality of education.

The application software laboratories use for students with visual and hearing problems are mostly
default. In other words, they have no culture of using commercial software in order to help the
above mentioned students effectively. Because of this it is difficult for the students with visual and

hearing problems to get relevant and current information.

“In the case of Assistive technologies, we use default applications which are common for all.
However, because of lack of awareness, the understanding of students with disabilities is

different.”

The Assistive technologies universities use currently is unidirectional in converting format. For
instance, Jaws is common for universities to help students who have visual problems. However,

this application can convert only text to audio and the reverse is impossible by using it.

“Still the Assistive technologies that we use are limited to change text to sound. The reverse

function is not active in our universities.”

This idea indicate that the students with hearing problems have a gap to access information which
are in audio or/and video formats. This leads the researcher to conclude in tertiary education

institutions, there is unequal consideration for students with visually and hearing problems.

However, there are some students who have good economic status and use commercial application

software to satisfy their information needs.

“I am deaf student; I have personal computer which is called laptop and I use the software
which is called dragon detector. This application is flexible to convert text to audio and audio to
text. Because of this, I have no difficulty to access audio and video formats. Especially, I can

’

access online tutorials by converting them. But, other deaf students have limitation to do so.’

Majority of students with visual problems are familiar with screen reader which is called Jaws.
Especially, Law school blind students use it frequently both on the desktop and on android mobiles.

However, this application software have its own limitations. The first gap is it cannot read
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documents in Portable Document Format (PDF). If the students with visual problems want to read
such kind of documents or books, they have to use another software to convert them to word

format.

“In our laboratories, the Assistive technology we use commonly is Jaws. It is one of screen
readers with its gap to read documents with Portable Document Format (PDF). We use
converters like EBBY to solve this problem. So, students with visual problem can access

’

information with Portable Document Format by using both converter and Jaws.’

Another limitation of Jaws is that it cannot read Ambharic alphabets. On this category, there are
two groups who have two different idea. The first group said that Jaws has limitation to read

Ambharic documents.

“In Ethiopia, blind students use mostly screen reader which is called Jaws if they use computer.
Since Jaws has limitation to read Amharic, we students use another program called Visual
Desktop Access (VDA). However, this program has a gap to read Amharic characters clearly.
Because of this, we blind students, especially blind students who are learning at Law school have

problem to access documents that are related with law. This is heart touching!”

“This software has limitation to read Amharic alphabets. Our students face challenges when
they want to access information from documents which are prepared with Amharic language. To
minimize such problem, we use another program which is portable (not installed like Jaws). By
using this additional program, our students with visual problems try to get information from
Amharic documents and books. However, this portable program is not effective in telling clear

sound.”

According to the above interviewees, students with visual problems use another portable program
that can read Amharic alphabets directly. The problem this program has is that limitation of giving

clear pronunciation of alphabets.

The second group of interviewees disagree with the limitation of Jaws to read Amharic Alphabets.
They think that this problem is related with versions of Jaws; i.e. previous versions of jaws were

not good in reading the Ambharic alphabets and the current latest versions can do it.
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“Our students think that Jaws cannot read Amharic characters. Yes, it is true for several
versions of the program. However, current versions of Jaws are good in reading both English
and Amharic alphabets. I think there should be awareness creation and update the latest

versions for students with visual problems.”

“I use Jaws in the laboratory and on my android mobile. It is active to read both English and

Amharic alphabets. I can show you now!”

According to the above interview result, there are two important issues. The first one is the gap to
aware students with visual problems. Because of this students with visual and hearing problems
do not have knowledge about the characteristics application software have. And the second issue
is that lab assistants have a gap to find latest version of software and update for students with visual
and hearing problems. Most of the time, universities have problem of adapting (re designing and
customizing applications based on background of the users). They simply adopt (accept as it is)
what is already available globally. Because of this, Assistive technological products are complex

for majority of students with visual and hearing problems to use them effectively as it is expected.

4.8.2. Challenges of students with visual and hearing problems in accessing

information for their information needs

Students with visual and hearing problems face multiple challenges when they are attending at
tertiary schools. The problems start from lack of awareness to use technological products like
computer and assistive technologies and it goes to main challenge which is the gap not to get
relevant and updated information for their educational purpose. This has its own implication not

to have good quality of information.

In each universities, there is lack of computers and Assistive technologies in the laboratories of

students with disabilities. One of the lab assistants said that:-
“We do not have sufficient number of computers for our users.”

This is the first challenge of students with visual and hearing problems that hinder them not to
access information by using technological tools. Because of lack of sufficient computers, lab
assistants use regulation that limit time to use computers and Assistive technologies of the

universities.
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“We do know that at what time the students use the laboratories more frequently. It is when
assignments are given and during exams. At that time we strictly use the time limitation of using
computers. The main reason is that we do not have enough number of computers. To help

majority of students with disabilities we are obligated to use regulation.”

“There are two rules strictly applied in computer lab or assistive technologies at exam time
. The first rule is that the maximum time usage of computers and Assistive technologies is limited
to two hours. And the second rule is that the students within laboratory have to use only
educational contents. Students with disabilities who do not respect this rules are obligated to go

’

out of the laboratories and that computer will be given for another user.’

Another problem of students with visual and hearing problems is lack of awareness to use the
available technologies. Instructors, lab assistants and vulnerable students themselves agree with

this issue.
“Our students with visual and hearing problems have limitation to use computers and internet.”

These students have difficulty to use computers and assistive technologies. This can increase the

level of digital divide between non-disabled and students with disabilities.

“I do not think that the environment of the universities are comfortable for students with
disabilities. For instance, these students have no persons that can assist them mostly and there is

’

a gap to create awareness how to use computers and other technological products.’

“The universities have limitation to give awareness for the students who have different disability

types, especially how these students can use computers and access information.”

Other interviewee think that the gap of university to give awareness for students with visual and
hearing problems is because of lack of understanding information behavior of these students.
According to this person, if quality of education is not imagined without using technology and
technological products, understanding information behavior of the students with disabilities and

fulfilling the required things will be responsibility of universities.

“Our university (Addis Ababa University) thought that it is famous institutions in the horn of
Africa by involving more number of students with disabilities. However, there is still a gap to

satisfy information needs of these students. Having more number of students is not enough,
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finding solution in order to make these students competent is mandatory. Without understanding
information behavior of students with disabilities, it is difficult to imagine quality of education
for them. Again fulfilling technologies for students with disabilities should be followed by

2

awareness creation in order to enhance know how of using technology between students.

Another problem for the lack of awareness between students with visual and hearing problems to
use computer and related technologies is lack of well-organized curriculum to teach computer
related topics starting from elementary and high schools. So, today these students with disabilities
are obligated to lost most of their time to know what technology is and how it works. However,

this time used to be the time to collect information related to their lessons only.

“Students with visual and hearing problems should get awareness how to use computers and
Assistive technologies starting from elementary and high schools. Because, at tertiary schools,
these students are consuming majority of their time to know the technology not contents related

to their lessons. This can be problem for the learners who are disabled. At the time when they
should get relevant and latest information for their information needs, they are influenced to

’

learn technology not education.’

Still there is a gap of knowing how Assistive technologies work. For instance, some groups of
students with visual problems think that Jaws cannot read Ambharic alphabets and some of them
said Jaws can read both Amharic and English characters. The problem is the gap of identifying

latest version of such kinds of application software.

“Jaws is worldwide well-known application software. However, it cannot read Amharic
materials. We refer to different countries materials; it becomes heart touching not to access our
own country’s resources because of lack of interactive software that can help blind students like

12

me.

“When you use technological products, the problem you may face depend on the level of

’

awareness you have.’

“We have difficulty to use internet when we do assignments and projects. I think this problem is

because of lack of awareness to use this technology.”
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Another challenge of students with visual and hearing problems is lack of good self-esteem and
perception they have towards technological products. The perception gap is from two dimensions:

1.e. students with disabilities themselves and other individuals.

“The problem of most of students with visual and hearing problems is that they think they cannot
find relevant information from computers and internet. This students usually try to find

information from books.”

“I am blind student, most of individuals think that we blind students cannot be active in using
computer and internet. However, that is not true. If you have better self-esteem, you can be what

you want to be.”

Digital divide is another challenge widely observed between students with visual and hearing
problems. The first reason for this condition is the difference of interpersonal relationship they
have. According to result obtained from interviewees, students with visual problems have better
inter personal relationship than students with hearing problems. This helps students with visual

problems to share information and know-how of using digital technologies.

’

“Blind students have good relationship compared to students with hearing problems.’

“I am lab assistant; I am working here for years. And I observed that students with visual
problems are faster than students with hearing problems by using computer and other related
technologies. Some of them even can scan documents to change it to softcopy. Only they have

’

difficulty to identify page numbers when they want to scan documents with several pages.’

The second reason to find digital divide between students with visual and hearing problems is the

unequal consideration of universities for these students.

“For students who have visual problems, we usually install screen readers like jaws. However,
we have no special application software that we deliver for students with hearing problems. They

simply use computer or internet.”

This is clear that there is a difference of treating students with disabilities when universities deliver
information through technologies. Also, assistants who work in the laboratories have better

relationship with blind students than students with hearing problems.
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“I am lab technician. Most of the time, I pay more attention towards student with visual
problems. The reason why I do this is because of blind students challenged to use technological
tools without personal assistance and some instructors give hard copy of learning material for
these students. I help them by scanning the hard copy. Because, they can read the softcopy by

’

using screen readers.’

Another factor for digital divide between students with visual and hearing problems is the lack of

know-how or awareness how to use both computers and technological services.

“There are smart students with disabilities who can use computer and other technologies
effectively. However, students like me have limitation of awareness to use computers and other

technologies as it is expected.”

In addition to digital divide, students with visual and hearing problems have also lack of having
good protection of personal data or privacy. Non-disabled students can use multiple options in
order to protect his/her personal data; unlike these students, blind and deaf students are victims of

unauthorized access.

“Both students with visual and hearing problems have problem to keep their personal or other
related information confidentially. Within the universities, there is no regulation that is already

designed to protect privacy of these students.”

According to information collected from interviewed persons, students with visual and hearing
problem have challenge from gender side also. From this direction, female students with

disabilities are victims not to get relevant information as it is expected.

“Our laboratories are open for all students with disabilities. We do not have rules and
regulations that discriminate male and female students. However, participation of female
students with disabilities in the laboratories is less compared to male students with similar

)

problem.’

Some respondents think that participation of female is not affected only by gender case. Their field
choice also affect them; in other words, most of the time fields selected by female disabled students
can be learned without using computer and internet resources. This by itself has negative impact

on the students to be dependent on instructors’ teaching materials only.
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“Participation of female students with disabilities in computer laboratories is limited compared
to male students with similar problems. I think their usage gap is not only because of gender or
being disabled students. Also their field choice is mostly not obligate them to use computers and
Assistive technologies. I mean that they can understand educational contents without using
computers and Assistive technologies. Instead they prefer to use personal assistants. However,
this is not always true. For instance, female disabled students who are learning Law use

’

computer and Assistive technologies like Jaws.’

Another challenge of students with visual and hearing problems is not having updated information.
This can happen because of several factors like lack of awareness, complexity of technology and

others.

“We have braille services; however, we cannot say they are updated.”

4.8.3. Usage of mobile technologies for educational purpose
Currently, most of students with visual and hearing problems are using android and Nokia mobiles.
These students are getting multiple benefits from these devices. The first benefit of using mobile

technologies is getting motivation to learn and study their lessons.

“I use mobile technology for my education. It is more fun to give me more motivation to make
learning easy and attractive. To speak frankly, [ am addicted to use my mobile in order to refer

2

my lessons online and offline.
The second benefit of android mobiles is being flexible for multiple purposes.

“Have you heard about talk back? Android has such thing which makes it unique. Talk back
helps blind students to hear what they are doing on the mobile. I can use everything by using talk

’

back; i.e. internet, calling, reading book, and accessing information from websites and so on.’

Other students with visual and hearing problems use android and Nokia mobiles for
communication purposes and file sharing. This activity has its own advantage for quality of

education.
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“Some instructors give us teaching materials using email. At that time android is my first

’

choice.’

“By using my android mobile, I communicate with friends, instructors and relatives through

social Medias and email account.”

There is also the most important thing about today’s mobile; it is helpful for flexible learning. The
students with visual and hearing problems can access contents related to education everywhere

and anytime.

“Now, we students with disabilities use mobile technology to access information everywhere.

That makes us to be informed and competent learners.”

4.8.4. The role of digital technologies for quality of education
There are digital technologies like social media and Assistive technologies which have capacity to
help students with visual and hearing problems in enhancing the understanding level. These digital

technologies play great role in fulfilling information needs of the above mentioned students.

The first and the most essential part of the digital technologies is being general purpose to be used

in multiple activities.

The responses which are given below are collected through interview from different individuals.
They have the ability to show the general purpose capacity of digital technologies currently

available.

“Within our laboratories we have several computers. These devices are designed for several
purposes. Computers store materials with multiple formats. They also handle multiple
application software that can help students with disabilities. These students use internet service

by using different browsers on computers.”

Digital technologies can help students with visual and hearing problems to convert the learning

materials to different formats.

“Blind students have difficulty to use hard copy. To minimize such kind of problems, digital

)

technologies are important for scanning purpose.’
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By using digital technologies, students with visual and hearing problems can download and upload

different information.

“Some students with disabilities use computer and internet to download Portable Document

Formats, word and power point to read.”
Digital technologies like computers can help the students to store offline resources.

“In our laboratories, to help students with hearing and visual problems, we put all teaching

’

materials in the computer.’

If the students are with low vision problems, there are digital technologies like magnifier that help

them to increase the size of text or image they want to see.

“For students who have low vision problem, we give them service of digital technology which is

’

called magnifier.’
Copying audio format by using cassette is another importance of digital technologies.

“We also have a machine which can copy information from cassette to cassette within 15

’

minutes. However, currently it is not active; I mean not used by most students.’
However, always digital technological products and services may not work properly.

“Usually, we have difficulty to use internet; because it does not work properly. However, that

does not limit students with disabilities to access information, they can use offline resources

)

those are stored in computers and local servers. That is alternative of digital technologies.’
And, students with visual and hearing problems can have multiple options to access information.
“We can get service of technology in the laboratories.”
“For me computer is my primary digital technology to get information related to my lessons.”
“Blind students have special device which can record lectures within the class.”

Digital technologies are also have the role of helping students with visual and hearing problems to

communicate and to share files.
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“Students with disabilities use Facebook and other social Medias. However, their usage
characteristics is unique when we compare with using habits of other non-disabled students.
That means, students with visual and hearing problems use these digital technologies mostly for

the purpose of education and resource sharing.”

“Students with visual and hearing problems usually using social media accounts for file

sharing.”
“I use social Medias for information sharing”

Other students with visual and hearing problems use YouTube to learn online courses.

’

“Some of the students with visual and hearing problems use you tube to attend online tutorials.’

Also digital technologies help these students to manage their time. According to information
collected from instructors and lab assistants, students with visual and hearing problems are better
to manage their time compared to other students. Especially, when they use digital technologies,

mostly they use them only for educational purposes.

“I personally appreciate most of students with visual problems because of their time

management and usage of internet and Assistive technologies for only educational purposes.”

“I use most of websites and sources of information including social Medias. But, usually my

interest is to use internet only for educational purposes.”

In addition to their roles, digital technologies have limitations that hinder students with disabilities

not to effectively access information.
“We have limitation of internet connections.”

“Because of complexity of technology, several students with disabilities prefer personal

)

assistants than digital technological tools.’

Respondents believed that the limitation of digital technologies is related with the gap of
universities not to have good regulation and policy how to select technologies and create awareness
for the users. Universities are adopting digital technologies without customizing; i.e. adapting
technologies (redesigning the technological tools based on background of the user) is limitation of

them.
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“It will be better if technological tools which are designed to help students with disabilities like
me are also modified or redesigned based on background of the users. Adopting technological

’

tools is good, but, thinking about customizing them is better.’

4.9. Observation results

Observation was applied in this study to get information about the available technological
resources in each university that are related with education in order to satisty the information needs

of students with visual and hearing problems.

Table 4.15. Available technological resources and services

Universities
No | Available technology | AAU | HU | JU Remark
& services

1 | Computer N, v | v | The number of computers in all
Universities are not sufficient

2 | FM systems v v |y | Less number and only private

3 | Braille system \ v | v | Found in the libraries of university
And not updated

4 | Scanning service N, Less in number

5 | Screen readers N, v |+ | Only Jaws is available and not

Latest version

6 | Hearing aids \ v | v | Less number and only private

7 | Magnifier \ \ Only two devices in both universities

8 | Voice recorder \ v | v | Less number and only private

9 | Eye glasses v v |+ | Only private

10 | Internet v v | v | The service has limitation in all
universities

11 | Cassette service N, Not updated and not sufficient

12 | Math talk N, v | Only private

13 | Dragon detector N, Only private
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14 | Talking book N, v | There is gap of awareness to use it

AAU= Addis Ababa University HU= Hawasa University JU= Jimma University

According to table 4.15 above, all universities try to use different technological resources and
services for students with visual and hearing problems. Mainly they have computers, braille
system, internet service and screen readers like Jaws. However, the number of technological
devices and services are not sufficient. Also there are some application software and devices which
are not fulfilled in type and kind by universities. The shortage of technological devices and
application software affect students with visual and hearing problems’ information need

negatively.

Universities have laboratory for students with disabilities. However, the ratio of computers and
students who want to use is are not proportional (balanced). Technologies like frequency
modulation system, eye glasses, Math talk and dragon detector are owned privately by some

students who have good economic status.

Technologies like magnifier, scanner and cassette services are limited in number and they are not
enough to satisfy the users’ information need. The most common problem observed around
laboratories of students with disabilities is lack of awareness and skill to use the complex

technology.

4.10. Discussion

In this section key findings of the study are stated clearly. The discussion part focusses on the
following issues: - the problems of students with visual and hearing problems that hinder them not
to access relevant information for their educational purposes; the positive and negative impacts of
technology and technological products in enhancing quality of education for these students; how
problems related to quality of education for students with visual and hearing problems are
happened and how these challenges can be minimized. For each issue there is discussion of finding

of this study by relating to results from previous researches.

4.10.1. Impact of ICT on students with visual and hearing problems
In this digital era, it is difficult to think the progress of quality of education without the role of ICT
[2]. It is clear that ICT is broad term; because of that this study is focused main technological

products and services directly related to education. Those products ranged from tools like hearing
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aid up to different application software that help students with visual and hearing problems to have

better understanding of their lessons.

According to the finding identified from this study, ICT have impact on the learners and progress
of universities in achieving goal of quality of education. The impact of this technology can be seen

from two dimensions; i.e. positive and negative impacts.

The positive impact of ICT for students with visual and hearing problems are the following: - 1) It
reshape the information behavior of these students mainly to use the technological tools for their
educational purposes. Out of 62 respondents (students with visual and hearing problems) who can
use internet, 20 of them are using internet only for educational purposes. Also, out of 121
respondents who use Assistive technologies, 104 of them are using it for educational purposes. 2)
It motivate students to do their assignments and projects by using different technological tools.
Out of 153 respondents 58 of them use internet for their assignments and 116 of them use Assistive
technologies for similar purpose. 3) There are multiple alternatives for students with visual and
hearing problems to get relevant information for their information needs. 4) Assistive technologies
made these students to independently access information without interference of others. Out of
153 total respondents 94 of them agreed The ICT and assistive technologies helped them to access
information. 5) Technological products are helping students with visual and hearing problems to
understand content areas (119 respondents) and help them to manage their time. In other words by
using technological products they can get or/and share the information they want within short
period of time. 108 students with disabilities involved in this study agreed they can access and
share information within short period of time. 6) Students with visual and hearing problems are
supported by technologies in order to communicate with others and for file sharing purposes. 7)
Also students with visual and hearing problems who are using android mobiles are currently

accessing any information everywhere and any time.

According to [53], ICT is essential role player in having informative and communicative roles.
This paper also indicate that ICT or technological products are primary choice to solve problems
related to information access, management and to bring quality of education. Similarly, [54]
indicates that current technology has role of shaping both learners and institutions which are

delivering courses. It reshape the institutions starting from curriculum design and at the same time
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helps the students to get the right information at the right time. That is good indicator of quality of

education.

Another impact of ICT or technological products is with negative side. Even though current
progress of technology is force of momentum for the production of qualified professionals from
higher institutions, it has also its own negative implications [55]. For instance, students with visual
and hearing problems have the following negative impacts: - 1) Because of the requirement of
know-how to use technologies, most of the students with visual and hearing problems are hindered
not to effectively collect information and become competent. Out of 153 respondents (students
with visual and hearing problems), more than half (81) of them have no experience or/and
awareness to use computer. Again out of total number of respondents, 89 of them cannot use
internet for their information need. Also 35 of them have no idea how to use Assistive technologies.
By having such amount of result, it is difficult to conclude that students with visual and hearing
problems are using the current technological tools effectively. According to [55], the two main
challenges that affect technology not to be effective are infrastructural factors and cultural factors.
The infrastructural factors of ICT within higher educational institutions of Ethiopia is not bad. The
problems are from cultural factor and the organizational culture to create awareness how to use
technology is weak. Because of this, students with disabilities are influenced or hindered not to

get the right information at the right time.

2) Another negative impact of ICT is that because of lack of awareness created for students with
visual and hearing problems, the students are investing much of their time to learn technology not
their lessons. In other words, the respondents are obligated to find know-how of technological
tools at the time when they should study their lessons properly. Also [56] agrees with this concept;
according to the result obtained from this paper, the students are shifted from primary goal
(learning their lesson) to secondary goal (trying to understand the complex technology). This is
clearly indicated on the result of this study; out of 153 total respondents, 130 of them cannot use
the current technology without difficulty. They have their own reasons for this; 95 of them have
problem of skill and awareness, also 24 of them hindered because of complexity of technology.

The remaining have problem of sight, lack of sufficient materials and others.

3) The third impact of ICT or technological products is that the respondents are dependent on the

technology. They thought that success cannot be considered without using different digital
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technological tools. Out of total number (153) respondents, 114 of them are dependent on the
technological tools like Assistive technologies. This can affect them from two main dimensions;
i.e. the students with disabilities can have less self-confidence if they learn without using
technological tools and this culture can bring to tendency to copy other’s work without
modification or/and without acknowledging authors. Another researcher also proved this;
according to [56], the dependency of individuals or learners on the ICT can create way for the

potential of plagiarism.

4) Another impact of ICT on these students is digital divide. Digital divide is the difference of
getting access to digital resources including relevant information. The digital divide observed
between respondents are three types; 1. Digital divide between students with visual and hearing
problems (about 73 respondents); 2. Digital divide between students with visual problems
themselves (about 49 respondents) and 3. Digital divide between students with hearing problems
themselves (about 56 respondents) agree with this idea. For this study the respondents are mainly
shifted to select the neutral option from Likert scale options. But, still the result obtained is enough
to indicate there is digital divide between the students. And the actors for this problem are assigned
personal assistants (lab assistants) within the universities. And also about 73 respondents
responded that the personal assistants assigned in the laboratory are not qualified to help or assist
students with visual and hearing problems properly. According to [56], the place where there is
services of technological products like computers are the places where there might be digital

divide.

To have better solutions for negative impacts of ICT products and to enhance the effectiveness of
these technologies, at least the following two considerations should be fulfilled: - 1) universities
should develop good organizational culture that motivate awareness creation to help students with
visual and hearing problems. Also this awareness creation technique should have easy and
understandable systems in order to solve gap of understanding the complexity of technologies. 2)
Universities should pay attention for the adapting (modifying or redesigning based on the
background of the users) of ICT products and services rather than adopting (accepting as it is) it.
Because, if technological products and services related to education are modified for students with
visual and hearing problems, they can be motivated more to use them and this can create good

environment for quality of education. According to [56], there are two main challenges of using
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technologies and technological services; i.e. installing the software without giving know-how for

the user and using available software without customizing based on the users’ need.

4.10.2. Information seeking behavior of students with visual and hearing

problems

Information behavior is the characteristics of the user to get and use information and information
sources. According to information collected from respondents, students with visual and hearing
problems have different information behavior towards using ICT. To get result from this concept,

153 respondents were asked.

Out of total number of respondents 62 of them use internet. From these respondents 26 of them
use it for the purpose of education, 20 of them for the purpose of entertainment and 16 of them use
internet for personal and private case. Again out of 121 respondents who use Assistive

technologies, 104 of them use it for educational purpose and 17 of them use it for personal cases.

Another result obtained from the study indicates that students with visual and hearing problems
also have culture of using Assistive technologies in addition to internet service. Out of total number
of respondents 121 of them are using Assistive technologies for educational and personal reasons.
However, still there are 32 respondents who do not use this technology. These students usually use

personal assistants instead of Assistive technologies.

The type of Assistive technologies they use also different. Majority of the students with visual and
hearing problems use screen readers, braille system, personal Frequency Modulation system, tape,
eye glasses and hearing aid. Assistive technologies like voice recorder and talking book players

used by several number of respondents.

The reasons why Assistive technological tools used by students with visual and hearing problems
are to record lectures in the class, to convert text into audio format, to access information, to read

and write, to hear and see properly as well as to learn from recorded materials.

Even though the level of understanding and using technological products is different, students with
visual and hearing problems have behavior of using internet and Assistive technologies for their
assignments and projects. However, majority of the respondents have the limitation to use internet.

Out of total number of respondents, 95 of them do not use internet for their assignments and
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projects. Status of usage of Assistive technologies for assignments and projects is better compared
to internet. About 116 of them have culture of using these technologies for their assignments and
projects. It is assignments of universities and responsible bodies to motivate and enhance

awareness level of students with visual and hearing problems to help them use internet services
properly.

Information behavior of students with visual and hearing problems is mostly dominated by using
offline information sources. Almost all of the above mentioned students use offline information
sources for their information needs. This by itself has positive and negative impacts on the user.
The positive impact is that the user can get those information sources from the libraries and
teaching materials. Also the students can access them easily within short period of time. And the
negative impact can be the issue of relevancy. The resources accessed offline are mostly outdated
(which have less value of relevancy for the user). For instance, students with visual problem have
culture of using braille from libraries. However, majority of braille resources available are not

updated in each university.

The reason why universities cannot fully satisfy the information needs of students with visual and
hearing problems is mainly lack of sufficient Assistive technologies. According to the information
collected from respondents, this problem can be seen from two dimensions; i.e. limitation of
enough number of Assistive technologies and type of Assistive technologies. Out of total number
of respondents, 123 of them agreed that there is limited number of Assistive technologies in the
universities and 95 of them responded that the type of Assistive technologies within universities

are not sufficient to satisfy the information need of the students with visual and hearing problems.

4.10.3. Availability of services, technologies and digital divide

In higher educational institutions of Ethiopia, there are services like scanning, exam reading, sign
language translating, converting learning materials from one format to another, installing
application software related to education, internet and Assistive technologies for students with
visual and hearing problems. These services are given by individuals (personal assistants) and
technological products. According to [57], services of technological products have two main
importance; i.e. giving good momentum for higher educational institutions by contributing for the
goal of universities to deliver quality of education and motivating students in order to be effective

and competent.
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There are several technological products available for students with visual and hearing problems.
Starting from hearing aid up to application software which are designed for students with
disabilities can be considered as a part of technological products. Within universities of Ethiopia,
Assistive technologies commonly found are computer, screen readers, braille system, tape,
cassette, hearing aid, magnifier and others. However, these tools have limitation in both number
and type. Also there is gap of awareness creation within higher educational institutions of Ethiopia.
If they are used effectively, the Assistive technologies have capacity to replace instructors.
According to [56], due to flexibility nature of current technologies, there is a tendency to substitute

teachers by technology.

Digital divide is another issue which is observed between students with visual and hearing
problems. Digital divide is the difference of using digital technologies because of lack of resources
or awareness. Even though these students become partial (select mostly the option neutral) in
giving response, the result obtained clearly showed that there is problem of digital divide between
the respondents. The main role players for this problem are personal assistants within library and
laboratories. The digital divide identified in this study is clustered into three categories based on
their similarity. 1) Digital divide between students with visual and hearing problems; 73
respondents are agreed by this idea. 2) Digital divide between students with visual problems
themselves; responded by 39 respondents. 3) Digital divide between students with hearing
problems; this is agreed by 56 respondents. If there is digital divide, there will be difference of
accessing relevant information. Unless this problem is considered and got solution on the right
time, it might be difficult to think about quality of education for students with visual and hearing
problems. According to [56] [58] [59], digital divide is one of the risks of using ICT products for
business or/and educational purposes. Because, in the presence of this problem, the users can be
obligated to be grouped into two clusters; i.e. haves and have not (individuals who are informed

and have no information about specific work or goal).

Generally, to solve the above mentioned problems related to services, technologies and digital
divide, universities and responsible bodies like ministry of education and association of disabilities
should work cooperatively. The main solutions that should be consider are enhancing the services

of technological products based on the interests of the students with disabilities; increasing the
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number and type of technological tools related to education and having good organizational culture

that motivate awareness creation between students with visual and hearing problems.

4.10.4. Effectiveness and efficiency of Assistive technologies

Assistive technologies are important role players in helping students with visual and hearing
problems. According to [56], technological products like Assistive technologies are powerful tools
for dissemination of knowledge and information. Especially in teaching learning process, these
tools are enablers that help individuals (both instructors and learners) to achieve their goal and

manage their time.

Based on the result obtained from the respondents, Assistive technologies available in universities
are effective if they are used properly. Some of the criteria to measure the effectiveness of Assistive
technologies which are accepted by the respondents are helping the students with visual and
hearing problems to learn, to fully understand content areas; motivate them to learn and become
independent in searching and access information; easiness of the technological tools and capacity
of the devices in fulfilling the academic needs. These criteria are supported by majority of the
respondent as they are effective. However, the degree of achieving goal for the students is vary.

One of the interviewees responded like this:

“Assistive technologies are effective for individuals who have know-how and use it properly and
not effective for others who do not use it. Therefore, the measurement of the effectiveness of the
Assistive technologies should be measured based on the awareness level of the students with

visual and hearing problems.”

Starting from the limited number of computers within laboratories of students with visual and
hearing problems up to lack of awareness creation for the users, there should be better solution in
order to satisfy the information need of these students and achieve the goal of quality of education

for tertiary educational institutions of Ethiopia.

Another feature of this study was to measure the efficiency of the Assistive technologies. For these
purposes, two variables were assigned; i.e. instructiveness of the interfaces of the Assistive
technologies and Ability of these technologies in order to give information for students with visual
and hearing problems within short period of time. Out of 153 total number respondents, 82 of them

said that Assistive technologies’ interfaces are easy to understand. And about half of them believe
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that the Assistive technologies are complex for them to understand. Because of this challenge they
cannot access enough information for their education or/and personal reasons. Again, these
students are obligated to invest more of their time to understand the technology at the time when
they should study their lessons. According to [56], students who access the Assistive technologies
are shifting from primary goal (finding materials for their education) to secondary goal (trying to
understand the complex technology). This has its own negative implication on the quality of

education and effectiveness of the students with visual and hearing problems.

Also about 108 respondents with visual and hearing problems responded that they can access
relevant information with short period of time if they use Assistive technologies. But, the reason
why this number becomes more is that in addition to the tope Assistive technologies like computer,
internet and application software, the study include also the students who use Assistive
technologies like eye glasses, hearing aids, voice recorders and other simple devices. Still the
respondents have the gap to understand and use computer, internet, scanners and some application
software related to their education. This is because of several factors; lack of qualified lab
assistants within laboratories of students with disabilities, weakness of the universities to pay more
attention towards students with disabilities, accepting the digital technologies without customizing
it based on the background of the users and passiveness of students with visual and hearing

problems to tell what their information need is and what are their gaps.

Another variable which are assigned to observe the limitation of Assistive technologies are the
following: 1) Assistive technologies can cause pain or discomfort and 2) Assistive technologies
obligate the students to become dependent on the technologies. Out of total number of respondents,
about 78 of them responded that Assistive technologies cause pain or discomfort at the time of
usage. On other hand, more than half of the respondents are not comfortable with Assistive
technologies when they access information. Also about 114 of respondents believe that the current
available technology and technological products obligate students with visual and hearing
problems to be dependent on them. If these students are dependent on technologies, there will be
multiple negative impacts; for instance, interpersonal relationship with individuals around them,
tendency to be plagiarized, loss of confidence if technological services are not available or limited,

having wrong information behavior that lead them not to follow their goal, and others.
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According to [59], the way institutions measure the quality of education should consider three
attributes; i.e. works which are done at parental level, educational organizations level and
governmental level. One of the criteria to see quality of education at educational organizational
level is measuring the effectiveness and efficiency of the technological tools and services for the

learners.

To enhance the positive side of technological services and limitations of these technologies,
organizations like higher educational institutions of Ethiopia and ministry of education should pay
more attention. Also, the students with visual and hearing problems should be active in telling

what their information need is and what are the limitations that should be fulfilled.

4.10.5. Role of digital technologies and mobile devices for quality of education

ICT is playing the role of enabling the user to find and share information with everyone, anywhere
and anytime [59]. Currently, working and learning from remote areas, sharing different files,
communicating by having multiple alternatives is the result of the digital technologies like social

Medias and mobile devices.

For this study the two considerations are social Medias and android mobile devices. These
technological products are currently helping students with visual and hearing problems. According
to the result obtained from interview, the above mentioned students use social Medias like
Facebook and YouTube. The good characteristics of students with visual and hearing problems
that make them to be unique from students who have no disability case is that they use Facebook

and You Tube mostly for the purposes of file sharing and learning online tutorials.

According to [59], social Medias like Facebook, twitter, You Tube, LinkedIn, and others create
the second environment for the user. Individuals who can manage their time in this second
environment will be informed and competent locally as well as globally. But, individuals who have

bad information behavior will be a loser and addicted for these social Medias.

Students with visual and hearing problems are using android mobile devices to communicate with
others and study their lessons anytime. According to result obtained from interview, these students
use the system which is called talk back. This system tells the students what they are doing by
using mobiles. They can chat, call, use internet, and study teaching materials. This condition

creates the way for flexible learning. Flexible learning helps students with visual and hearing
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problems to learn anywhere and anytime based on the information need they have. For instance,
there are some students with visual and hearing problems who are communicating with their
instructors through email by using their android mobile devices. According to [60], flexible
learning is one of the benefits of ICT and this helps learners to be effective and instructors to
disseminate his/her teaching materials and explanation within short period of time. But, still the
culture of using android mobile devices for educational purpose is not well organized. Some of the
students with disabilities have awareness how to use the devices and have that mobile too.
However, some of them have only awareness without having enough economic status to own it.
Another groups are individuals who have no both awareness and mobile devices. The government
and higher educational institutions should pay attention on this issue in order to help students with

visual and hearing problems.

4.11. Major findings of the study

The following are the major findings of this study: -

1. From the study it is found that ICT impacts both students with visual and hearing problems
and quality of education positively and negatively.
A. The positive impacts of ICT are : -

v Reshaping the information seeking behavior of students mainly to use the
technological tools for their educational purposes.

v Motivating students with visual and hearing problems to consider online
resources as alternative for their assignments and projects.

v Assistive technologies made these students to independently access
information without interference of others.

v Technological products are helping students with visual and hearing
problems to understand content areas and help them to manage their time.

v" Students with visual and hearing problems are supported by technologies in
order to communicate with others and for file sharing purposes.

v' Some students with visual and hearing problems who are using android
mobiles are currently accessing any information everywhere and any time.

B. The negative impacts of ICT are: -
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v’ Because of the requirement of know-how to use technologies, most of the
students with visual and hearing problems are hindered not to effectively
collect information and become competent.

v" Because of lack of awareness created for students with visual and hearing
problems, the students are investing much of their time to learn technology
not their lessons.

v Out of 153 respondents 114 of them are dependent on current technology
like Assistive technologies.

v Because of difference in having know-how to use technology, students
with visual and hearing problems are currently under influence of digital
divide.

2. Even though students with visual and hearing problems have different information seeking
behavior, currently most of them use the available technology for educational purposes.

3. Almost all of the students with visual and hearing problems use offline resources like
lecture notes, books or recorded materials.

4. Out of 153 total number students with visual and hearing problems, majority of them have
no experience to use technological tools and services; i.e. 81 of them have no experience
of using computer, 89 of them do not know how to use internet and 35 of them have
difficulty to use Assistive technologies.

5. Because of factors like complexity of technology, rigidity of universities organizational
culture, lack of skill or awareness and disability status 130 of the total respondents cannot
access the current technology without challenge.

6. Digital divide is the challenge that hinder students with visual and hearing problems not to
be effective as it is expected.

7. Students who have awareness how to use android mobiles are currently accessing
information anywhere anytime.

8. Some students with visual and hearing problems are currently using digital technologies
like social Medias and email for communication and file sharing purposes.

9. Students with visual and hearing problems have challenge of getting sufficient

technological tools and services both in number and kind.
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4.12. Strategies

The aim of this section is to show some strategies or mechanisms that should be implemented in
order to solve the challenges identified in the study. Having good strategy for students with visual
and hearing problems can benefit both universities and the students themselves. It can help
universities to achieve the goal of delivering quality lessons for the students. As well as the
students with visual and hearing problems can be competent and qualified professionals if their
problems related to their education are solved or minimized. Especially, using scientific and
manageable mechanisms to solve problems related to using technological tools and services in
educational area can build the effectiveness and efficiency of universities. Inclusion policies which
are signed and drafted by Ethiopian government cannot be implemented properly without effective

strategy for the problems of students with disabilities.

The strategies of this study are based on the following main issues : - 1) experience of students
with visual and hearing problems in using computer, internet and Assistive technologies, 2)
information seeking behavior of students with visual and hearing problems, 3) the main challenges
of students with visual and hearing problems in using technological tools and services in order to
satisfy their information needs, 4) limitations of Higher educational institutions of Ethiopia in
connecting quality of education with progress of technology, 5) digital divide observed between
students with visual and hearing problems and 6) roles and limitations of digital technologies in

order to serve students with visual and hearing problems effectively and efficiently.

The first problem identified in this study is limitation to use computer, internet and Assistive
technologies effectively. Majority of students with visual and hearing problems have limitation to
use the above mentioned technologies as it is expected. So, the following strategies should get

better and immediate response from responsible bodies by working cooperatively: -

e Modifying the organizational culture of universities to include awareness creation of
technology usage as one part of their objectives.

e @Giving frequent and monitored training for students with visual and hearing problems in
order to enhance the experience of using Assistive technologies.

e Designing well-organized curriculum which support learning of technology related courses

starting from elementary schools.
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e Having good self-esteem from students with visual and hearing problems side.

The second main issue of this study is about information seeking behavior of students with visual
and hearing problems. These students have different information seeking behavior. Some of them
are the following: - 1) usage of internet mainly for education, entertainment and personal cases, 2)
usage of Assistive technologies mainly for educational and personal cases and 3) usage of offline
resources than online information resources. In order to satisfy the information seeking behavior
of these students and help them to be effective in their academic, there should be strategies like

the following: -

e Trying to understand the information seeking behavior of students with visual and hearing
problems before fulfilling technological tools and services.

e Fulfilling the required technological tools in number and kind.

e Having good culture of awareness creation how to use both offline and online resources
with better perception.

e Selecting user friendly technological tools and services for students with visual and hearing
problems.

e Checking libraries whether they have updated references or not. If resources are outdated
replacing them by updated ones.

e (Customizing technological tools and services based on background of the user instead of

adopting it as it is.

The third main issue which is covered in this study is the challenges of students with visual and
hearing problems towards getting relevant information compared to other non-disabled students.
There are multiple challenges obtained from the result of the study. Some of them are : - lack of
flexibility of Assistive technologies, lack of sufficient lab materials including computers, digital
divide, lack of identifying information behavior of students with visual and hearing problems in
the class or within the laboratories and shortage of good self-esteem and perception towards
technology. The following strategies can help the students or/and the responsible bodies to

minimize or solve the above mentioned gaps: -

e Equal treatment of students with visual and hearing problems within laboratories or/and

libraries.
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e Equal consideration of both students with visual and hearing problems at the time of
fulfilling the required technological tools and services.

e Assigning qualified lab assistants and personal translators or giving them training.

e In addition to using common application software for students with visual and hearing
problems, purchasing flexible technological tools and customizing them based on users’
information need.

e Designing better strategy in order to minimize the negative impacts of digital divide.

¢ From students side, developing culture of information sharing in order to be competent and

informed learners.

Another issue which is covered in this study is status of digital technologies; i.e. Assistive
technologies, internet, social media and mobile devices. According to the result from the study,
majority of the digital technologies are effective in helping students with visual and hearing
problems to share information, and access information sources to satisfy their information needs.
This help them to learn their lessons independently (without the interference of others). However,
there are two main challenges related to the effectiveness of digital technologies; i.e. firstly, digital
technologies have limitation to fulfill all content areas of education. Secondly, students with visual
and hearing problems (students who use the digital technologies) are almost dependent on the
technological tools and services. They think that it is difficult to attend their education without
using different technological services. So, the strategies designed for these challenges are the

following: -

e Giving students with visual and hearing problems frequent training in order to help them
be smart user of the complex technology.

e Motivating students with visual and hearing problems to let them consider both offline
and online learning materials as good alternatives.

e Replacing or maintaining assistive technologies which cause pain or discomfort at the time

of usage.

Generally actors like government of FDRE, Ministry of Education, lab assistants in the laboratory,
universities and students with visual and hearing problems active role players for the above

mentioned strategies.
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Universities should have the following activities: - 1) replacing libraries and teaching materials by
updated and current information sources, 2) giving awareness of using technological tools and
services for students with visual and hearing problems, 3) assigning qualified lab assistants or/and
training them to help each students with disabilities equally, 4) having frequent training for
responsible bodies in order to deliver quality of education for students with visual and hearing
problems, 5) developing culture of customizing technology based on information behavior of
students, 6) repairing computers and update programs within laboratories, 7) having equal
consideration while they fulfill different technological tools for students with visual and hearing
problems, and 7) motivating students with visual and hearing problems to do their best and

minimize impact of digital divide.

Students with visual and hearing problems also should have culture of interpersonal relationship
with students, instructors and lab assistants. This can help them to minimize challenge of digital
divide and facilitate the information sharing process. Additionally they should also better seltf-

esteem that can help them to be active in teaching and learning process.

4.11.1. Frame work for the strategies

For this study, technology acceptance model is adopted. According to [38], based on information
system innovation strategy, there are three contexts that should be considered at the time of
studying technological innovation and adoption of technology. These are technological,
organizational and environmental contexts. In other words, in selecting model that help the given
organization or individuals to adopt technology, considering factors relating to technology,

organization and environment is good culture.

There are several types of technology adoption models. Some of them are technology acceptance
model (TAM), theory of planned behavior (TPB), unified theory of acceptance and use of
technology (UTAUT), diffusion of innovation (DOI) and technology-organization-environment
framework (TOE) [38]. However, since Extended TAM 2 is directly related with aim of this study,
it is customize only by using its basic considerations or attributes. Majority of the attributes are
modified based on the context of this study. Also the variables included in new customized TAM
frame work are the results obtained from the study. Additionally, the customized frame work has

two new attributes; i.e. the actual use of technology and evaluation.
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Figure 4.4. Extended TAM 2 model adopted from Venkatesh [40]

The Extended TAM 2 model is better in having clear boundary for innovation, environment,
organization and users’ perception or attitude. And these attributes are mainly grouped under two
classes; i.e. anchors and adjustments. Anchors are the general beliefs about computer and computer
usage. Adjustments are the shaped attitude or perception of users, organization and environment
because of the direct experience with the system or technological innovation [38]. Therefore,
Extended TAM 2 model is considered for this study to put strategies in order to help students with
visual and hearing problems. Adopting the right technological innovation is one of the factors that
can contribute for quality of education. However, the considered model is slightly modified
(customized) based on the background of the study. Also, the aim of the customized model is

considered issues of computer, internet and Assistive technologies.

Each of the attributes found on extended Technology Acceptance model 2 are customized based

on the result obtained from the study. However, the objectives of the attributes are not missed.

The first two clusters of the extended TAM 2 are Anchors and adjustments. Anchors are the general
belief about computer and computer usage [38]. But, for this study, Anchor is all about computer,

internet and Assistive technology and usage of them.
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Computer self-efficacy is about the belief one has the capacity or ability to do a particular thing.
For this study, computer self-efficacy is replaced by computer, internet and Assistive technology
self-efficacy. The main role players of this section are students with visual and hearing problems.
The factors that enhance the capacity of these students are the image they have about themselves
(self-esteem) and attitude (the perception and understanding students have about themselves) to

scan their environment effectively.

The second variable under Anchors cluster is perception of external control. It is about the factors
and constraints like time and money to hinder the user not to be effective as it is expected. This
variable is customized as organizational culture and constraints of the user on the new model. In
order to make the students with visual and hearing problems active and competent of digital era,
universities as organization should take part and recheck their organizational culture. If the
organizational culture of universities is rigid not to be flexible, these students cannot get the right

technological innovations. This in turn can has negative impact on the quality of education.

The organizational culture can include the implementation of education related strategies at the
level of Ministry of Education and Ethiopian government. Therefore, to have better culture that
motivate and enhance the capacity of students with visual and hearing problems, universities,
Ministry of Education and FDRE government should actively participate and implement the

inclusion policies properly.

Another consideration should be identifying the constraints of students with visual and hearing
problems that hinder them not to access current and updated information. Some of the problems
that should get solution are absence or lack of flexible Assistive technology, shortage of
technological tools in number and kind, lack of awareness, digital divide and lack of understanding

the information behavior of students with visual and hearing problems.
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Figure 4.5. The customized Technology Acceptance Model for students with Visual and hearing

problems

The third variable under the Anchors section is computer anxiety. It is the gap one individual has

to use the technological tools. One of those gaps or limitations might be fear. This variable is

customized as awareness and technology dependency. In this study, majority of the respondents

have limitation of using both computer and internet services because of lack of awareness to use

them. In order to make students with visual and hearing problems familiar with the progress of
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current technology, universities, lab assistants and other responsible bodies should actively

participate.

Another challenge that should be observed is the students’ dependency on the current technological
products and tools. Majority of the respondents who have experience of using computer, internet
and Assistive technologies are dependent on these tools and services. This can influence the
students for the tendency of copying others’ work without adding value or acknowledging the
authors. So, responsible bodies should take part to help these students in order to see also other

alternatives for their information needs.

The fourth variable under Anchors cluster is computer playfulness. Computer playfulness is the
degree of cognitive change because of interaction with computers. However, the cognitive change
might be with wrong attitude or on the right track. This variable is modified as roles and impacts
of technology. In adopting new technology or in the process of customizing it based on the users’
interest, identifying the roles of that technology and evaluating the negative and positive impacts

of it is selective procedure.

Generally, the first cluster is discussing about the users self-esteem and attitude, the role of
organizational culture and constraints in using technology, the dependency of students on
technological services, as well as the procedures that should be followed in order to adopt or adapt
technology for students with disabilities. The role players of this cluster are different organizations,

technology and students with visual and hearing problems.

The second cluster is about adjustments. Adjustment is the belief or understanding that are
reshaped based on direct experience with the available system or technology. Under it, there are
two main variables; i.e. perceive enjoyment and objective usability. Perceive enjoyment is about
the extent to which the usable system achieve its goal. And objective usability is the effectiveness
of the system in order to complete its specific task [38]. Both of them are customized as scope of

usefulness, as well as purpose and objective respectively.

Scope of usefulness is to measure the scope of the digital technologies that they can address. In
this study, it is observed that there is no equal consideration for both students with visual and
hearing problems. Most of the time, students with hearing problems are victims of digital divide

because of lack or absence of technological tools or services for them. So, in adopting technology,
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clearly identifying the capacity and scope of these products should be mandatory. Purpose and
objective section of this model plays great role in examining and identifying the objectives of these

technological tools and services.

Another section of Extended TAM 2 is perceived ease of use. It is the degree to which the potential
user expected the target technology to be effective [38]. This section is modified as effectiveness
and efficiency of adopted technology. It has relation with all attributes within the model. The
organizational culture, users’ self-esteem and attitude, challenges and roles of the adopted
technology, as well as scope and objective of these technologies have direct relationship with the
effectiveness and efficiency of technology. Therefore, this section should be managed and

evaluated frequently and properly.

Perceived usefulness is another section and it means that the perception of the potential user
towards the available technology. This is slightly modified as attitude and perception of users
towards technology. Its aim is observing the attitude of users towards technological tools and

services as well as identifying the factors that influence the users to have such kinds of perception.

Behavioral intention to use is the last attribute of the extended TAM 2. It is aimed to identify the
information seeking behavior of the users.so, for this study, it is modified as information seeking
behavior of the user. This section can be influenced from both users’ perception towards the

available technology and from the status of the technology itself.

For this study, the section of actual use of technology and evaluation are the two attributes which
are new. The aim of the actual use of technology is to see the relationship of the real capacity of
computers, internet services and Assistive technologies with information seeking behavior of the
users. Also this section is helpful to evaluate whether the users get the right information based on

their information needs or not.

The evaluation section is considered to see whether the aim of achieving quality of education for
students with visual and hearing problems is succeeded or not. In addition to this, evaluation

section has the capacity to evaluate the objective of technology and status of the technology.

Generally, the new customized Technology Acceptance model is composed of two sections; i.e.
Anchors and Adjustments. Both of them have direct relationship with effectiveness and efficiency

of the technological products and services. The perception or attitude of the user towards
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technology can be reshaped by the awareness creation mechanism or status of the digital
technologies. Effective and efficient technology can has the capacity to fulfill the information
behavior of the user. Objective and status of technology, as well as the actual use of it should be

evaluated frequently and properly.
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CHAPTER FIVE

Conclusion and recommendation

5.1. Conclusion

The study shows the issues related to impact of using technological products and services for
students with visual and hearing problems. The main aims of this study were to identify
information seeking behavior of students with visual and hearing problems, to explore the
available digital technologies for students with visual and hearing problems and digital divide, to
investigate challenges of students with visual and hearing problems in using the available
technological tools and services, and also to explore the role of digital technologies in delivering

quality of education for students with visual and hearing problems.

Students with visual and hearing problems have different information seeking behavior. Out of
total number of respondents 62, of them use internet. From these respondents 26 of them use it for
the purpose of education, 20 of them for the purpose of entertainment and 16 of them use internet
for personal and private case. Again out of 121 respondents who use Assistive technologies, 104
of them use it for educational purpose and 17 of them use it for personal cases. However, shortage
of computer in laboratories, limitation of Assistive technologies in kind and number as well as not
having better awareness how to use technology are major challenges that hinder them not to be

effective.

There are different Assistive technologies and other technological tools for both students with
visual and hearing problems within universities. About 108 respondents with visual and hearing
problems responded that they can access relevant information with short period of time if they use
Assistive technologies. But, the reason why this number becomes more is that in addition to the
tope Assistive technologies like computer, internet and application software, the study include also
the students who use Assistive technologies like eye glasses, hearing aids, voice recorders and
other simple devices. Still the respondents have the gap to understand and use computer, internet,

scanners and some application software related to their education.
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Some of these students are smart in using technology. However, majority of the students with
visual and hearing problems have challenge related to digital divide, interpersonal relationship that
can help them for information sharing and lack of skill in using computer, internet and Assistive
technologies. More than half of the respondents have no skill how to use computer and internet.
For students who can use technology, there is a challenge of dependency on the system. These

students think that it is difficult for them to be effective without using this technology frequently.

The study shows that the digital technologies like computer, internet and Assistive technologies
are effective for smart users who have awareness or skill to use technology. However, for most of
the respondents, the digital technologies have limitation in order to help them access current and
relevant information. Also there are several Assistive technologies that cause pain or discomfort
while used by students with visual and hearing problems. But, compared to computer and internet
usage, majority of the students with visual and hearing problems have the culture of using different

Assistive technologies.

There are several limitation factors that hinder the above mentioned students not to access
information for their education. Some of the identified problems are lack of flexible Assistive
technology, shortage of sufficient lab equipment, digital divide, lack of awareness to use
technology, limitation of understanding the information behavior of students with visual and
hearing problems, lack of good self-esteem from students side and lack of well-organized

curriculum that motivate these students by applying different inclusion policies.

Currently, digital technologies are helping some of the students with visual and hearing problems
who have skill and awareness. They use technological tools and services mainly for educational
purpose, information sharing and personal cases. However, there is still limitation to help the rest

of the students with similar disability types.
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5.2. Recommendations

Universities should pay more attention for delivering quality of education for students with visual
and hearing problems. Especially, in giving them awareness and training related to technology
usage, assigning qualified lab assistants, fulfilling lab materials by considering the information
behavior of students with visual and hearing problems should be responsibilities of Ethiopian

Higher Educational Institutions.

Students with disabilities should have good self-esteem that can motivate them to do more. Success
is related with the image individuals give for themselves. The one who has better self-esteem in
his/her responsibility area can achieve their goal. Even though being disabled person has its own
negative impact on perception of individuals who are disabled, thinking about the capacity they
have will make them competent and winner. So, every students with visual and hearing problems

should believe that as they have mind that can reshape the world and should struggle to do more.

Lab assistants should treat all students with visual and hearing problems equally. And assistants

who are not related with the work they are doing currently, should update themselves.

The researcher strongly recommend Ethiopia Ministry of Education (MoE) to design well-
organized curriculum that create the way to teach ICT related courses starting from elementary

schools.

Also, Federal Democratic Republic of Ethiopian (FDRE) government should take responsibility
to check the implementation of inclusion policies which are signed and drafted for disabled
societies, especially for students with visual and hearing problems. Especially, in giving
assignment for universities how to disseminate relevant information for these student should be
responsibility of federal government. Also, monitoring whether the rules and regulations of
universities are strong enough to consider all students with equal manner or not should be

assignment of federal government of Ethiopia.

Instead of totally adopting (accepting as it is) the current Assistive technologies for students with
visual and hearing problems, universities should adapt (customize the technology based on

information seeking behavior of users) technology.
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Appendix A

Questionnaire

Dear Respondent

My name is Solomon Alemu and I am a graduate student at Jimma University, college of Natural
Sciences, department of Information Science, in specialized area of Information and Knowledge
Management (IKM). This questionnaire is prepared to gather information on the research title
Impact of ICT in enhancing quality of education for students with visual and hearing
problems in selected higher educational institutions of Ethiopia. I am inviting you to
participate in this research study by completing the questionnaire. Please answer all questions as
honestly as possible and return the completed questionnaires promptly. Participation is strictly
voluntary and you may refuse to participate at any time. Thank you for taking your time to assist
me in my educational endeavors. The information you provide will be used only for research
purpose and will remain highly confidential.

Thank you for your cooperation!
Solomon Alemu
I. Demographic Information
1. Gender [1Male []Female
2. Age (years) []18-25 []26-30 []31-35 []above35
3. In which university you are attending your class?
[ ] Addis Ababa [ ]Jimma [ ] Hawasa
4. In which field of specialization (department) you are attending your class?
[]Law  []Sociology []History []medicine [ ]Information Science
[ ] other (please Mention) ............oovviviiiiiiiiiiiiiiieeanenns.
5.1am []1%yearstudent []2" year student [ 13" year student
[ ] other (please mention) .............cccevvvviiiiiiniennn...
6. What disability best describes you?
[ ] low vision problem [ ] totally blind

[ ] low hearing problem [ ] totally deaf
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Options
Parameters none | 1year | 2 years | 3 years | > 3 years

Experience of using computer

Experience of using internet

Experience of using assistive
technologies

I1. Questions to know the information behavior of students with visual and hearing problems

e Information behavior is the broad term which indicates the characteristics of individuals
to seek, ask and browse information from different information sources

1. Do you use internet? [ ]yes, do [ 1 No, I don’t

2. If you use internet, for what purpose you use it?
[ ] education/study [ ] entertainment [ ] personal/private [ ] I don’t know
[ ] other (please SPeCify) .....coovviiriiiiiiiiiiiiee

3. Do you use Assistive Technology? []yes,Ido []No,Ido

4. If you use Assistive Technology, why you use it?
[ ] education/study [ ] entertainment [ ] personal/private [ ] I don’t know
[ ] other (please specify) .....ovviiiriiiiiiii e

5. If you use Assistive technology, what types of assistive technology do you use most often?

7. Do you use Assistive technology when you do your project, assignment or group work?
[]Yes, Ido [ ] No, I don’t

8. If your answer for question number 7 is [Yes], how often?
[ ] sometimes [ ] always [ ] usually

9. Do you use internet when you do your project, assignment or group work?
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[]Yes, Ido [ ] No, Idon’t
10. If your answer for question number 9 is [ Yes], how often?
[ ] sometimes [ ] always [ ] usually
11. Do you use any offline resources for your information need?
[]Yes,Ido [ ] No, I don’t
12. If your answer for question number 11 is [Yes], how often?
[ ] sometimes [ ] always [ ] usually
13. Which information source satisfy you mostly?
[ ]power point [ ]PDF []books [ ]websites [ ] email
[ ] other (please specify) ...........ccevenn.n.
14. If you use internet, for what purpose you use it? (You can choose more than one)
[ ] blog on the internet [ ] chat on the internet [ ] copy learning material from the internet
[ ] download music and videos from the internet [ | play game [ ] seek information
[ ] other (please specify) .........ccoovviiiiiiiiiinin...
15. How often do you use Assistive technologies?
[ ] several times a day [ ] about once a day [ ]13-5days aweek []1-2daysaweek
[ ] never
16. How often do you use internet?
[ ] several timesaday [ ]aboutonceaday  []3-5daysaweek []1-2daysaweek
[ ] never

III. Questions to identify the available technologies, services and digital divide between
students with visual and hearing problems

e Digital divide is the difference of using the technological products in the given area.
1. What type of Assistive technology is available in your university?
[ ] Eye glasses [ ] Braille systems for reading and writing [ ] Screen reader for computer
[ ] Talking book player [ ] Headphone [ ] hearing aid amplified telephone
[ ] other (please) specify .......coceviiiiiiiiiiiinnn..

99| Page



2. Which of the above assistive technologies are related directly with your education?
[ ] Eye glasses [ ] Braille systems for reading and writing [ ] Screen reader for computer
[ ] Talking book player [ ] Headphone [ ] hearing aid amplified telephone
[ ] other (please) specify ........oceviiiiiiiiiiiinn..
3. Can you access the available technology without challenge?
[ ]yes,Ican [ 1no, [ can’t
4. If your answer for question number 3 is [no], please tell us the reason

5. Do you think the available assistive technologies are sufficient for your educational purpose?

[ 1yes [ 1no

6. If your answer for question number 5 is [no], do you think the problem is related with number
of assistive technology? [ ]yes [ ]no

7. If your answer for question number 5 is [no], do you think the problem is related with type of
assistive technology? [ ]yes [1no

8. Where you get service of assistive technology?
[ ] laboratory [ ]library []dorm [ ]never get service of assistive technology
[ ] other (please Specify) ..o.vvvuriiiiiiiii e,
9. How often do you get the above service?
[ ] always [ ] sometimes [ ] usually [ ] never
10. Where do you get service of internet?
[ ] laboratory [ ]library []dorm [ ]never get service of internet
[ ] WIFI [ ] other (please specify) ..oovvvvriiiiiii e
11. How often do you get the above service?
[ ] always [ ] sometimes [ ] usually [ ] never
12. Can you get 24 hours service of Assistive technology and/or internet?
[ ]yes, I can [ ]nolcan’t

13. Is there any kind of restriction that is proposed by university for services of assistive technology
and/or internet?

[ ] yes, there is [ ] no, there isn’t
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14. If your answer for question number 13 is [yes], please tell us the restriction

15.
No Parameters Level of satisfaction
SA | A N |D SD

1 I can access reference materials by using
assistive technologies

2 I can access reference materials by using
internet

3 To use the available technologies training is
given for us

4 Assistants are qualified to help us

5 The university maintain, update and repair its
Assistive technologies on the right time

6 There is a difference of treating between
students with visual and hearing problems in
the laboratory and/or library

7 There is a difference of treating between
students with visual problems in the
laboratory and/or library

8 There is a difference of treating between
students with hearing problems in the
laboratory and/or library

SA= strongly agree; A= agree; N= neutral; D= disagree; SD= strongly disagree

IV. Questions to identify the status (effectiveness and efficiency) of assistive technologies

e Assistive technology device is "any item, piece of equipment, or product system whether
acquired commercially off the shelf, modified, or customized that is used to increase,
maintain, or improve the functional capabilities of students with disabilities." An assistive
technology device can be as simple as a rubber grip that enables a student to hold a pencil
or as complex as a talking word processor program.

1. Please try to fill the following table:

No

Parameters

Level of satisfaction

SA

A |N |D SD

Importance of Assistive technologies
(A7)

AT can help me to learn content areas

N[ —

AT have limitation to help me to fully
understand content areas
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3 AT are important for academic

achievements

4 AT can help me to learn how to learn

5 AT can fulfill the students’ information
need

6 AT can motivate me to learn

7 AT can fulfill students’ specific academic
need

8 I can access information by using AT

Interactive and easiness of AT

9 By using AT I can access information with
short period of time

10 AT can cause pain or discomforts

11 The interface of the AT is efficient for the
students

12 AT are easy to understand

Dependency level of respondents on AT

13 AT can help students to become
independent

14 AT can influence students to be dependent
on the technology

SA= strongly agree; A= agree; N= neutral; D= disagree; SD= strongly disagree

Thank you for your cooperation!
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Appendix B

Checklist for observation

Universities

No Available technology | AAU | HU | JU | Remark

1

2

3

AAU= Addis Ababa University; HU= Hawasa University; JU= Jimma University
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Appendix C

Interview questions

The following are interview questions that were used in Jimma, Addis Ababa and Hawasa
Universities. The interviewees were students with visual and hearing problems, instructors who
teach these students and assistants who work in the laboratories of students with visual and

hearing problems.

1. How you describe the effectiveness and efficiency of digital technologies like computer,

internet and Assistive technologies?

2. What are the challenges students with visual and hearing problems face in accessing

information and using computer, internet and Assistive technologies?

3. What are the roles of mobile technologies digital technologies in enhancing quality of

education for students with visual and hearing problems?
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Appendix D

Sample related works
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