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ABSTRACT

Hi-tech assistive technology worldwide serves as a game changer for learners with visual
impairments to increase, maintain, or improve functionality for everyone in educational
institutions. However, there is less or unfair use of hi-tech assistive technology in Uganda. This
study explored the utilization of hi-tech assistive technology by teachers and learners with
visual impairments during teaching and learning at Madera Secondary School for the Blind in
Uganda. The objectives of this study were to: examine the nature of available hi-tech assistive
technology for teachers and LWVI; analyze the perceptions of teachers and LWVI on the use
of hi-tech assistive technology; and find out how hi-tech assistive technology is utilized at
Madera Secondary School for the Blind. This study used the Human Activity Assistive
Technology (HAAT) model as a theoretical model. A case study design and a qualitative
research approach were used. The sample for this study was eight (8) participants, comprising
four (4) teachers and four (4) LWVIs. A purposive sampling technique was used in selecting
participants. Semi-structured interviews and observation were used in collecting data. The data
was thematically derived and presented. The study revealed that the hi-tech assistive
technology available was computers and Demo JAWS. No teacher or LWVI were formally
trained, but a few teachers had informal basic training in workshops to use the devices and
software. Furthermore, hi-tech assistive technology simplifies access to information, is used to
record and revise audio work and notes, and allows learners to participate in leisure activities,
thus making them independent. However, they were challenged with inadequate knowledge
and skills to operate devices and software; unstable power; and a lack of repair services. The
study discovered that general science subjects were taught to ‘O’ level LW VI, whereas in ‘A’
level, LWV offered arts combination. Conclusively, the devices and software were inadequate
in schools compared to the number of teachers and LWVI; some were spoiled, whereas others
were kept without a central processing unit. The study recommends that there should be
consideration for the purchase and installation of licensed JAWS; manufacturers should pilot
all the devices with the users; construct spacious resource rooms; and train teachers in the use
of devices and software available in schools; speed up the domestication process of the
Marrakesh treaty to freely access the cooperate rights to soft copy materials in accessible
formats. This study is significant as it bridges the policy gaps and promotes AT and digital
inclusion for teachers and LWVI in Uganda.
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CHAPTER ONE

INTRODUCTION

1.0 Introduction
This study was about the utilization of hi-tech assistive technology by teachers and learners
with visual impairments (LWV1) during teaching and learning at Madera Secondary School for

the Blind in Uganda.

Hi-tech assistive technology in this study referred to the most complex or newest technology
on the market that is adapted to aid teaching and learning for teachers and LWVI in schools.
They appear in both hardware and software forms, but their use depends on the learners’ needs
or type of visual impairment. The researcher concentrated on hi-tech assistive technology for
teachers and LWVI used during teaching and learning at Madera Secondary School for the

Blind in Uganda.

Learners with visual impairment (LWVI) in this study refers to only totally blind learners and
those with low vision participating in teaching and learning at Madera Secondary School for

the Blind in Uganda.

The concept of visual impairment (V1) in this particular study refers to various eye conditions,

including but not limited to blindness and low vision.

Utilization in this study refers to the action of making practical and profitable use of hi-tech
assistive technology devices and software by teachers and LWV during teaching and learning
in schools. In this chapter, therefore, the background, statement of the problem, theoretical
framework, purpose, objectives of the study, scope of the study, and significance of the study

are highlighted.



1.1 Background of the Study

Globally, more than 2.5 billion people need one or more assistive products or software to help
them overcome various physical, social, cultural, infrastructural, economic, educational, and
accessibility barriers, yet nearly one billion of them are denied access, particularly in low- and
middle-income countries where access can be as low as 3% of the need for these life-changing
products (WHO, 2022). However, the nature and extent of utilization of hi-tech assistive
technologies for persons with visual impairment vary among developed countries, considering

their use as a norm.

In North America, hi-tech assistive technology is a strategy for improving educational
opportunities for learners with visual difficulties as well as for the general learner population
(Kisanga, 2020). Furthermore, hi-tech assistive technologies help in developing enhanced
learning as well as the ability for self-expression and communication (Chukwuemeka &
Samaila, 2020). Many LWV want to communicate but cannot express them well; thus, hi-tech

assistive technologies enable that communication (Koch, 2017).

In US schools, hi-tech assistive technologies are tools used by all learners to promote access to
the general education curriculum. LWVIs’ use of Hi-tech assistive technologies such as
computers, magnification devices, and screen readers as academic tools for learning is
paramount. This helps to promote teaching and learning if all teachers and LWV1 in secondary
schools are included (Manduchi, 2012). In addition to the use of hi-tech assistive technologies,
teachers and LWVI are easily equipped to meet their expectations in difficult and ordinary
settings in schools if provided and trained to use hi-tech assistive technology devices and

software (Muriuki, 2015).



Technology in China that permits the production of tactile versions of visible pictures, for
example, concrete maps, pictures, and graphs, enables teachers and LWVI to access

information (Wong & Law, 2016).

In Africa, the use of hi-tech assistive technology for teaching and learning for LWVI is slowly
and steadily taking root. Besides programs like JAWS for Windows and other technology like
the portable version of Window-Eyes, the Zoom Text magnifier/reader and the Zoom Text
keyboard are being considered for LWVI (Manduchi, 2012). Also, apply other programs like
speech to Windows-compatible applications like Word and Outlook using additional tools like
a speech-to-text engine, text-to-speech software, scanner/reader, talking calculator, voice
recorder/CD player, and Braille printer/embosser. All these technologies are crucial to the
livelihoods of teachers and LWVI; however, most of them are costly and challenging for

African countries to acquire (Manduchi, 2012).

Kenya also introduced a DOT Braille watch, an innovation that is the equivalent of a smart
gear that displays Short Messaging Services (SMS) notification in Braille, in addition to other
services provided (Muriuki, 2015). The innovation enables LWV I and other people to read and
perform any academic role with ease. Similarly, a variety of policies in Kenya aim at ensuring
the inclusion and rights of LWVI to access information and provide compelling evidence of
the thorough use of hi-tech assistive technology available in secondary schools (Muriuki,

2015).

There are about 8,945 learners with disabilities in Uganda, of which 4,020 are learners with
visual impairment in secondary schools (senior one to senior six) who must use one or more
hi-tech assistive technology devices and software to benefit from teaching and learning
processes (Education Abstract, 2017; UBOS, 2014). This projection does not show the actual

number of learners and teachers with visual impairments at Madera Secondary School for the



Blind. This study ought to bridge the gap of a lack of data on teachers and learners with visual
impairments, most especially from the education abstracts and UBOS reports, to determine

data for Madera Secondary School for the Blind.

Hi-tech assistive technology is widespread in secondary schools and the majority of teachers
and LWVI in secondary schools, including Madera Secondary School for the Blind, might not
yet have adopted this new hi-tech assistive technology for purposes of systematic teaching and
learning enhancement (MoES, 2015). Although the government of Uganda and its partners
have continued to distribute hi-tech assistive technology to secondary schools, including
Madera Secondary School for the Blind, only 193 out of the 395 computers provided were used
regularly, and 202 were found unused. Out of 120 MP3 players, 32 were regularly used and 88
were not in use (UCC, 2015). Additionally, forty Braille embossers were provided and 11
reported being used, whereas 29 were not in use; 154 card readers were supplied; and 42 were
regularly used, whereas 112 were not in use (Agabirwe & Kiyingi, 2020). The reports above
indicated less utilization of hi-tech assistive technology in secondary schools, including
Madera Secondary School for the Blind. Looking at the gap in the figures of assistive
technology not used, the findings of this study will guide the education sector to streamline the
utilization procedure of hi-tech assistive technology for teachers and LWVI in secondary
schools. Teachers and LWV will be trained to gain skills and knowledge to utilize hi-tech
assistive technology in schools to avoid the wastage of devices by keeping them on shelves and

in different offices.

Utilization of all assistive technology in Uganda is guided by the Information, Communication,
and Technology Policy (2014), as derived from the UN Convention on the Rights of People
with Disabilities. Article 2 on communication in the UNCRPD mentioned written, audio, plain-
language, human-reader, augmentative and alternative modes, text display, Braille, tactile
communication, large print, and accessible multimedia systems on the market to be used by

4



persons with disabilities, including teachers and LWVI (UNCRPD, 2006). Most of the
mentioned media seem to be less accessible by the users, and a study of this kind will address
the gaps of inaccessibility to print media and create a pathway for teachers and LWVI to have
corporate rights on softcopies of all educational materials with the help of hi-tech assistive

technology in Uganda through adaptation of the Marrakesh treaty.

The PWDs Act (2020) stressed that hi-tech assistive technologies for teachers and LWVI
enhance teaching and learning, thus making direct and personal achievement possible for the
blind and learners with low vision in secondary schools. Similarly, Section 1.1 on "Defining
ICTs and Disability for Uganda" highlights the newest assistive technology, including speech-
to-text programs, screen readers, Victor readers, orbit readers, optical character recognition
(OCR) programs, and Blaze ET. The highlight does not give a clear strategy for the
implementation and utilization of hi-tech assistive technology in Uganda. The PWDs Act 2020
does not clearly direct the education implementers on digital inclusion to speed up quicker
access to information, including print media. Additionally, Braille printers and embossers,
mobile smart phones, the internet, automated teller machines (ATMs), digital systems like
recorders, scientific talking calculators, computers, and laptops with JAWS were also

mentioned (Makoza, 2019).

Most of the devices mentioned in Article 1.1 of the PWDs Act 2020 produce the work in unified
English Braille format, of which Uganda is a signatory but has not yet adopted the format.
These have created a very big gap for teachers who trained in ordinary braille to transcribe and
read braille materials made in unified English braille format. This study intends to bridge the
above gap by designing a strategy and policy that promote digital inclusion in Uganda and train

teachers on the use of unified English braille to cope with the new educational trends.



A student with a disability is required under Section 6 of the People with Disabilities Act of
2020, sub-section (4), to offer the learner the necessary adapted learning materials. Currently,
hi-tech assistive technology equipment and software enhance participation in school activities
and promote the use of information assistive devices and technology software for teachers and
LWVI (PwDs Act, 2020). The situation in Ugandan secondary schools, including Madera
Secondary School for the Blind, seems to indicate reluctance to follow the 2020 Disability
Act's recommendations. Thus, while schools appear to be in possession of hi-tech assistive
technology for teaching and learning for teachers and LWVI, their utilization at Madera

Secondary School for the Blind is still in question.

1.2 Statement of the Problem

Worldwide, hi-tech assistive technologies are used to enhance learning among learners with
special educational needs, particularly learners with visual impairment (LWVI). While hi-tech
assistive technology is widespread in the world, including Uganda, to help teachers and LWVI
overcome challenges they encounter in reading, writing, and numerical manipulation, the
majority of teachers and LWVI have not yet utilized it in the most favorable way. In the same
way, only 193 out of the 395 computers provided are used regularly, and 202 are found unused.
Out of 120 MP3 players, 32 are regularly used and 88 are not in use. Forty Braille embossers
were provided, and 11 were used, as 29 were not in use; 154 card readers were supplied
annually, and only 42 were regularly used, as 112 were not in use. These technologies are
purposely used to promote teaching and lifelong learning. Government and development
partners have continued to provide hi-tech assistive technologies to schools. What seems
unclear, therefore, is why most of the hi-tech assistive technologies are kept and not optimally
utilized by teachers and LWVI. The intention of this study is therefore to explore the utilization
of hi-tech assistive technology by teachers and learners with visual impairments at Madera

Secondary School for the Blind in Uganda.



1.3 Purpose of the Study

This study explored the utilization of hi-tech assistive technology by teachers and learners with

visual impairments at Madera Secondary School for the Blind in Uganda.

1.4 Objectives

This study was guided by the following research objectives:

1. To examine the nature of the available hi-tech assistive technology for teachers and
LWVI at Madera Secondary School for the Blind in Uganda.

2. To analyze the perceptions of teachers and LWVI on the use of hi-tech assistive
technology at Madera Secondary School for the Blind in Uganda.

3. To find out ways hi-tech assistive technology is utilized by teachers and LWVI at

Madera Secondary School for the Blind in Uganda.

1.5 Research Questions

This study was guided by the following research questions:

1. What is the nature of the available hi-tech assistive technology for teachers and LWVI
at Madera Secondary School for the Blind in Uganda?

2. What are the perceptions of teachers and LWV on the use of hi-tech assistive
technology at Madera Secondary School for the Blind in Uganda?

3. In what ways is hi-tech assistive technology utilized by teachers and LWV at Madera

Secondary School for the Blind in Uganda?

1.6 Scope of the Study

The scope of this study is divided into three sections: content scope, geographical scope, and

time scope.



1.6.1 Content Scope

This study is intended to explore the utilization of hi-tech assistive technology by teachers and
LWVI; the nature of the available hi-tech assistive technology for teachers and LWVI; the
perceptions of teachers and LWV on the use of hi-tech assistive technology; and how hi-tech
assistive technology is utilized by teachers and LWVI at Madera Secondary School for the

Blind in Uganda.

1.6.2 Geographical Scope

This study was carried out at Madera Secondary School for the Blind. The school is located in
the eastern region of Uganda. The school was chosen because it had teachers and learners both
blind and with low vision conditions; the presence of assistive technologies mainly used by
teachers and LWVI; and assistive technology hardware and software preferred for the

secondary schools in Uganda.

1.6.3 Time Scope
The study was conducted from April 2022 to February 2024, taking a period of one year and

six months, including main corrections.

1.7 Justification of the Study
Given that there is no evidence that a study of this kind has ever been carried out within the
stated geographical scope of the study, it is justifiable that the study was carried out in the

selected study area.

1.8 Significance of the Study
The results of this study might provide extensive details on the use of hi-tech assistive

technologies by teachers and LWVI, as follows:



The Ministry of Education and Sports (MoES) will create a strategy for digital inclusion rules

for the purchase of hi-tech assistive technology.

The study will fill the gaps identified in the current policies that are adapted for supporting

education for LWVI in Uganda.

The government and its development partners in Uganda will design a strategy to pilot the hi-
tech assistive technology devices and software with the users before scaling up the distribution

to schools with the goal of enhancing access to LWV education across the country.

It is a potential strategy to direct the education sector toward the utilization of hi-tech assistive

technology by teachers and LWV across all secondary schools.

The study will help speed up the inclusive education policy approval process, which will give

a clear road map for the utilization of assistive technologies in all secondary schools in Uganda.

It will assist in identifying obstacles that prevent schools from utilizing hi-tech assistive
technology to improve teachers and LWV | teaching and learning. This will help organizations
and implementing partners, such as MoES, schools, NGOs, administration, and teachers in
particular, identify the problems that hinder the use of assistive technology in secondary

schools.

1.9 Theoretical Framework and illustrations based on the HAAT Model

In this study, the HAAT model was used to point out the relationships between the components
and the research problem. Thus, the utilization of assistive technology, preferably hi-tech
assistive technology, available in the environment or context of secondary schools enhances

the interaction and involvement of the human beings, who are the LWVI and their teachers,



with the activities done during the instructional and learning process guided by the operational

curriculum.

The model describes the basic aspects that affect the utilization of hi-tech assistive technology,
and it has four important components within which none function in separation (Cook &
Polgar, 2008). The "human" is the first major element and carries out many intrinsic tasks in
the physical, cognitive, and emotional spheres. They exhibit skills and abilities that
successively produce an outcome. They possess abilities such as power, teamwork, length of
action, stability, and/or other physical attributes. Also display focus, judgment, decision-
making, and application. Emotional elements are part of the affective factors. The model aims
at developing people's participation, including LWVI, in the three domains of learning, similar
to Bloom's taxonomy, which emphasizes the growth and development of an individual's head,
hands, and heart.

Figure 1: Theoretical Model and illustrations based on the HAAT Model

Physical - Physical
Cognitive emotional Human - Cognitive emotional
Novice and Expert - Novice and Expert
%%
.
%
“,
Context 2,
Social, cultural
and institutional - Interface
Self-care ‘o - Processor
o ivi Assistiv .
Productivity Activity tecshsnsgloe Environmental
Leisure gy Activity output

Adapted by Cook and Polgar 2008

The second key element is "activity,” which refers to self-care, daily living activities, academic,
occupational, recreational, and play activities made possible by the use of hi-tech assistive
technology. The element is a representation of how humans perform functions and how

dominant they are over the individual. LWVI can successfully access materials during the

10



teaching and learning process through the use of hi-tech assistive technology devices and
software. It signifies the practical outcome of human activity and has dominating power over

individuals.

The third major component is "assistive technology," which refers to outside enablers like the
devices and software used by LWVI and teachers to participate in specific activities where a
sensory system can be replaced or enhanced by assistive technology. These include the

interface, processor, environment, and activity output.

The "context" or "environment” in which the person lives, including their social, cultural,
physical, and institutional contexts, makes up the final major factor. It referred to the location
where teaching and learning took place from the viewpoint of the school. Each of the
aforementioned factors is crucial to the proper or improper usage of hi-tech assistive

technology.

Other people who use the HAAT model are occupational therapists. They state using the human
activity assistive technology (HAAT) paradigm as a theory to include assistive technology into
their service delivery because it examines how people interact with tasks or activities, assistive

technology itself, and other people (Giesbrecht, 2013).

1.9.1 The critique of the HAAT model
Itis applied in medical, educational, rehabilitation, social, and recreational practices. However,

there are still inadequate practical tests on the model.

The HAAT model cannot adequately work alone without the merger of the human performance
model, which provides context as one of the components where teachers and LWVI can

operate.
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The model does not take into consideration the training procedures for the users of hi-tech
assistive technology products, although it aids in the choice of assistive technology for LWVI

and teachers

1.9.2 Application of HAAT model in this Study

The HAAT model in the study clearly described the connection between the LWVI and their
teachers as humans, who perform most of their activities through the utilization of assistive
technology systems. By utilizing assistive technology and software solutions, LWVI are able
to live more independently and rely less on other support personnel or caretakers in a secondary

school setting.

Shay (2019) suggested that the HAAT model was utilized in describing the context or setting
in terms of the physical environment. He or she observes that the physical environment includes
homes, schools, and the workplace. Additionally, it was observed that while using the HAAT
model in teaching, it is vital to know and consider the academic activities and abilities within

which the user is expected to have interaction before designing assistive technology solutions.

The HAAT model in one of the studies showed that utilizing hi-tech assistive technology
facilitates play as a foundation to judge overall performance for all other play activities for
learners with disabilities (Baxter et al., 2012). In the study, therefore, the context in which play
as an activity takes place became a motivational force. This helps when deciding the selection
and adjustment of the hi-tech assistive technology devices and activities to be done in
consideration of the child’s intellectual abilities, motivation, and participation levels in

secondary schools in Uganda.
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1.9.3 Relevance of the HAAT model

The model linked well with the study in a way that the human, who in this case are the teacher,
and the LWVI have to interact with the hi-tech assistive technology devices and software
solutions available within the school setting to participate in teaching and learning activities.
These increase participation and engagement in learning activities at school in the environment
in which LWV and teachers operate. In the study, mostly common available hi-tech assistive
technology resources in the school represented the assistive technology remarked within the
HAAT model. These hi-tech assistive technology resources are intended to act as external
enablers in supporting LWVI to access syllabi and/or curriculum activities throughout the
instructional process. LWVI and/or their teachers need to be knowledgeable and skilled in
physical context, cognitive context, social context, and emotional context, during which hi-
tech assistive technology resources are used to ease the instructional process. The motivation,
adaptation, and utilization of hi-tech assistive technology in the classroom and the school are
largely influenced by the teachers’ knowledge. This also involves the presentation of
information while exploring assistive technology resources for LWVI to extend their learning
(Lucky & Achebe, 2012). Therefore, it is important for both teachers and LWVI to be trained
intensively and continuously on the utilization of all readily accessible hi-tech assistive

technology within the secondary schools, including Madera Secondary School for the Blind.
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CHAPTER TWO

LITERATURE REVIEW

2.0 Introduction

This chapter reviews prior empirical research studies that are pertinent to the current
investigation. The purpose is to locate opinions and research produced by various organizations
from across the globe that will allow the researcher to acquire the necessary perceptions for the
operational choices related to the current research topic. This will be done in accordance with
the subsequent objectives. The study objectives include: To examine the nature of hi-tech
assistive technology available for teachers and LWVI; To analyse the perceptions of teachers
and LWVI on the use of hi-tech assistive technology: To find out ways hi-tech assistive
technology is utilized by teachers and LWVI in Madera secondary school for the Blind in

Uganda.

2.1 The Nature of available hi-tech assistive technology for teachers and LWVI
This objective will focus on the nature of available hi-tech assistive technology in secondary
schools that makes teachers and LWV benefit from teaching and learning independently, as

discussed below.

For easier accessibility to information by teachers and LWV1 in education institutions, use hi-
tech electronic and digital assistive technologies, which include a variety of solutions like
JAWSs, COBRA, Dolphin Guide, Zoom Text & Fusion, Supernova, Audio to Text, DBT, tactile
view, and NVDA (lIsaila, 2014). Similarly, hi-tech assistive technology software solutions
commonly used and of value to teachers and LWVI include, but are not limited to, library
information resources (Manduchi, 2012). The examples mentioned by Manduchi are electronic
books, simulations, online PDF documents, internet websites, materials on storage media like

flash drives and CD ROMs, e-mails, music, WhatsApp, Canva, Google Docs, zoom links,
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Google Slides, and Monefy solutions, if made available, that can enhance learning in sub-

Saharan African schools, like Madera Secondary School for the Blind in Uganda.

The use of screen readers in India revealed that JAWS was the program that teachers and LWVI
used most frequently (Chandra, 2021). The next widely used screen reading program was
NVDA (Non-Visual Desktop Access), which had the advantages of being open-source,
portable, and simple to use with the USB (Kaulu, 2019). In a different view on the use of
JAWS, the study carried out in Ghana revealed a problem with the use of JAWS as hi-tech
assistive technology software. The gap identified is that there is always malfunctioning and
sometimes sudden failure of the JAWS application when being used, hence retarding progress
in teaching and learning. The same study reveals the use of most unlicensed JAWS, which keep

disappearing during operational use by teachers and LWVI (Sah, 2013).

The Ministry of Information and Communication Technology listed speech-to-text programs,
screen readers, Victor readers, orbit readers, optical character recognition (OCR) programs,
and Blaze ET. MolCT also reveals Braille printers and embossers, mobile smart phones, the
internet, automated teller machines (ATMs), digital systems like recorders, and Merlin 20
Closed Circuit Television (CCTV) magnifiers for learners with low vision. It also mentions
scientific calculators, computers, and laptops with JAWS as working appropriately well for

teachers and LWVI in secondary schools (MolCT, 2014).

Some of the most significant hi-tech assistive technology for teachers and LWV are: software
for speech recognition, screen readers, screen magnifiers, software for optical character
recognition (OCR), Blaze ET, and text-to-speech (TTS). Also mentioned are oversized
monitors, magnifiers with a closed circuit (CCTV), scanners, standalone reading machines,
Dictaphones, Duxbury Braille translation software (DBT), braille embossers, refreshable

Braille displays, digital books, focus blue Braille displays, omni readers, orbit readers, clear
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readers, scientific talking calculators, and Victor Readers, which are used by teachers and

LWVI in schools (Odeke, 2021).

Even though the government of Uganda and its partners have continued to fairly distribute hi-
tech assistive technology in secondary schools, according to reports from the Ministry of
Education and Sports (2015) and the Uganda Communications Commission (UCC, 2015), only
193 of the 395 computers provided have been used regularly, and out of 120 MP3 players, 32
are utilized. Forty Braille embossers were provided, of which 11 are used. Of the 154 card
readers supplied, 42 are used by LWVI and teachers during the teaching and learning process

(Agabirwe & Kiyingi, 2020).

Teachers and LWVI in several African nations, including Ghana, Kenya, Tanzania, Nigeria,
and South Africa, use hi-tech assistive technology available for them to use in schools, and
efforts are made by different governments to provide quality working devices to enhance
teaching and learning processes. These efforts are at times hindered by financial constraints,
which lead to limited or nonexistent budgetary allocations affecting the purchase and
distribution of hi-tech assistive technology devices. Pilot projects based on buying different
talking software versions, such as JAWS and Dolphin pens, and recycled old computers have
been carried out, but still, the number of hi-tech assistive technology devices in schools is very

low (Wachiuri, 2015).

The utilization of hi-tech assistive technology is necessary for teaching and learning for LWVI
in secondary schools in order to more easily demonstrate their accessible academic programs,
which are primarily in English, Literature, History, and Christian Religious Education
(Setiawan et al., 2020). They add that the teacher can facilitate easier reading of English-related
subjects by employing electronic text in conjunction with the JAWS application and an

auditory method. Fansury et al., (2019) point out that using audiobooks as instructional
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resources for LWVI in studying English and history may benefit students’ learning. Teachers
and LWVI made significant use of a variety of resources, including screen reader software like
Non-Visual Desktop Access (NVDA). Also, Job Access with Speech (JAWS), clear readers,
Victor readers, and CCTV magnifiers to succeed in English, history, and most humanities-

related courses were highlighted (Susanto & Nanda, 2018).

Teachers and LWVI should use hi-tech assistive technology when they have access to laptops,
computers, and other personal assistive technology devices with operating systems that have
well-fixed accessibility features and settings, good processing power, and good storage power.
To play audiovisual learning material and totally alter the visual look of texts, processing power

is required (Smith & Kelly, 2014).

Furthermore, when hi-tech assistive technology devices are used and have a slow processing
speed, it affects the usability of the accessible learning content, the attitude of the users, and
keeps them thinking less highly of them (Mansa, 2017). Related to the above, Mansa conducted
a study on providing hi-tech assistive technology to teachers and LWVI in Ghana. The study
findings showed that teachers and LWVI find it challenging to access relevant information for
academic work as most devices in the library are kept. This is because they are broken and
have poor power and internet response (Mansa, 2017). Therefore, it is challenging to establish
what assistive technology the teachers and LWVI in a given study environment have access to

at Madera Secondary School for the Blind in Uganda.

2.2 The Perceptions of Teachers and LWVI on the use of hi-tech assistive technology
This objective will focus on the perceptions of teachers and LWVI on the use of hi-tech

assistive technology in secondary schools, as discussed below:
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2.2.1 Perception of teachers

Hi-tech assistive technology devices and software can be perceived in this situation to access
the curriculum. Many teachers’ lives, including those with visual impairments', have changed
as a result of hi-tech assistive technology like computers, laptops, and mobile devices
(Mulvenna et al., 2017). However, little emphasis has been given to how teachers utilize Hi-
tech assistive technology in their teaching in schools, despite major developments in the

education system (Williamson-Henriques, 2013).

Hi-tech assistive technology solutions are perceived to require a great deal of effort in order
for teachers to access and properly utilize them (Ahmed, 2018). The authors’ perception lists
several issues, including lack of appropriate teacher preparation and/or training, difficulty
obtaining and managing equipment, and time constraints. The author states that with the use of
hi-tech assistive technology, some deficit areas are perceived to be improved, such as

specialized writing, motor skills, reading, and math skills prepared for learners (Ahmed, 2018).

It is perceived that teachers occasionally show signs of high levels of anxiety when using hi-
tech assistive equipment in the classroom, particularly when these gadgets are brand new. The
issue is lacking consistency in the utilization of hi-tech assistive technology in the classroom.
Teachers are alleged to have inadequate knowledge and expertise on the best ways to utilize
hi-tech assistive technology in schools (Shikden, 2015). Teachers’ views also revolve around
lack of training as a factor in the utilization and potential abandonment of hi-tech assistive
technology devices and software. This could be due to support staff not receiving sufficient

training on how to operate contemporary Hi-tech assistive technologies (Coleman, 2016).

Generally, it is believed that teachers must be ready to teach LWVI both generalized and
device-specific assistive technology skills, depending on the needs of the learners. For teachers

to help LWVI fully participate in their schooling, jobs, and daily lives, certain skills are
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required. However, if teachers are not prepared and trained in the necessary hi-tech assistive
technology, then devices could pose yet another challenge for them to solve issues in teaching.
They also point out that teacher of LWV lack confidence in their capacity to effectively teach
and train on the utilization of contemporary assistive technology devices and software as early
as 1990. If teachers of the LWVI do not gain this confidence and undergo formal training to
enhance their capacities regarding the utilization of hi-tech assistive technology, the learners

will continue to receive services that do not meet their needs (Allman & Lewis, 2014).

Further opinions are that teachers of LWV I had poor levels of proficiency with hi-tech assistive
technology and lacked confidence when utilizing it to teach their learners (Zhou et al., 2011).
Teachers' limited ability to utilize Hi-tech assistive technology is perceived as resulting from
less training, which negatively affects LWVI by preventing them from developing their
abilities. This eventually leads to less successful outcomes in the secondary education system
as far as teaching and learning are concerned (Siu & Morash, 2014). Other studies discovered
that hi-tech assistive technology was being improperly utilized with teachers. This was because
teachers perceived that technical issues with the tools due to a lack of training on how to utilize
hi-tech assistive technology made them fearful, hence hindering full participation in the set

teaching and learning programs (Al-Zboon, 2022).

The study conducted by the National Council on Disability in 1993 gives insight that
maintenance and repair services for assistive technology, particularly hi-tech equipment for
teachers and LWVI, can be a "severe problem™ that may restrict functional capacity. It is
claimed that an efficient assistive technology system must include prompt maintenance and
repair of all available technology products. It should be noted that the repercussions of
inadequate facilities for maintenance and repair go beyond how well users can perform

different tasks at work. It was also noted that proactive equipment repair can lower the risk of
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accidents and injuries caused by defective equipment (Hansen et al., 2014). Similarly, opinions
from a study about the accessibility of hi-tech assistive technology revealed that assistive
technology services were frequently in short supply and located far from the population in
need. This also included the trained personnel required to ensure the proper prescription, fitting,
user training, follow-up, maintenance, and repair of assistive devices as lacking (Chadha et al.,

2014; Borg et al., 2015; Marino et al., 2015; WHO, 2016).

There are views among teachers that many countries have a shortage of hi-tech assistive
technology devices and digital libraries. This shows that because of their low levels of
technology and unstable power supplies, emerging nations like Tanzania, Uganda, and Kenya
are in a worse condition of utilizing hi-tech assistive technology for teaching and learning in

secondary schools (Gallegos., Gould., & Leblois., 2021).

2.2.2 Perception of learners with visual impairment (LWVI)

It is critical that LWV Is have the same opportunities as their classmates to participate in society
(Fernandez-Batanero et al., 2022). LWV perceives that the availability of computers, mobile
devices, and the Internet would promote independent learning (Smith, Ranie, & Zickuhr, 2011,
Dahistrom & Bichsel, 2014). However, despite equal ownership and use, there may still be
technological inequities. For instance, low- and middle-income homes with Internet access are
frequently under connected (Hargittai, 2010). This is due to recurrently unpaid monthly
subscriptions, slow and faulty hi-tech assistive technology, and shared access, which still
provide low significance in their utilization. LWVI find it extremely difficult to integrate hi-
tech assistive technology into their lessons whenever computer connectivity is unstable due to

poor internet connection (Rideout & Katz., 2016).
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In addition, internet connectivity is an important facilitator in accessing electronic resources
over a network, but there is a view by LWV that limited access to hi-tech assistive technology
in secondary schools contributes to less or no utilization of hi-tech assistive technology.
Identified ideas affecting utilization by LWVI include bad internet connections, lack of
understanding of how to connect products on the internet, lack of availability of the internet
itself, high costs, lack of experts and technical staff to navigate the available internets, and lack
of assistive technology policies (Kelly, 2011; Oira, 2012; Ampratwumet et al., 2016; WHO,

2016; UNESCO, 2019).

Some assistive technologies are perceived by LWVI as working offline or not relying on the
internet in low- and middle-income countries. The majority of hi-tech assistive technologies
need dependable internet connectivity because they require more intensive processing, for
example, image recognition or voice calling (GSMA, 2016). Reliable 4G connectivity is also
essential for smart phones, according to LWVI. This is due to the fact that many hi-tech
assistive technologies are currently only functional in places with reliable connectivity. It is
perceived that a considerable obstacle still exists in many areas in low- and middle-income

countries like Uganda (Ampratwum et al., 2016).

The utilization of hi-tech assistive technology in the field of education for LWVI in secondary
schools in sub-Saharan Africa has limitations (Lamond & Cunningham, 2020). A number of
issues are perceived by LWVI, including limited money, unfavorable attitudes, inadequate
evaluation and planning procedures, inadequate training and support for LWVI, difficulties
managing equipment, and time-related constraints. Along these lines, numerous studies have
emphasized the inadequacy of training among LWVI in the utilization of hi-tech assistive
technology solutions that seem to be exact in the area of study (Fernandez-Batanero et al.,

2022).
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The perception of incorporating hi-tech assistive technology into teaching and learning will not
only help but also boost the chances for LWVI to achieve their educational goals
(Chukwuemeka & Samaila, 2020). A high degree of less utilization and occasionally desertion
of hi-tech assistive technology equipment is observed throughout developing countries
(Sikhakhane et al., 2021). Various less-utilized hi-tech assistive technologies is maintained on
shelves or in cabinets in classroom ICT resource rooms, as observed by LWVI. Therefore,
LWVI are using hi-tech assistive technology devices ineffectively, and the potential
abandonment of hi-tech assistive technology devices, particularly among LWVI in most

African nations, has been attributed to a lack of training (Connor & Beard, 2015).

In a nation like Uganda, the education system is undergoing numerous reforms that encourage
inclusive education but may necessitate the utilization of hi-tech assistive technology to ensure
that everyone, including LWVI, benefits (Mwantimwa, 2021). Therefore, to ensure that all
learners, regardless of their disability, have good learning experiences, hi-tech assistive
technology can help them accomplish tasks, offering LWVIs a chance for a bright future, but
the challenge is that most of the devices distributed to be utilized in schools are few in number
(Hunt, 2021). However, access to advanced assistive technology is still limited for certain
LWVIs due to inadequate resources, including budgetary constraints, which prevent LWVIs

from fully participating in classroom activities (Watson et al., 2017).

Learners with disabilities, particularly those with visual impairments, have limited access to
information and awareness of the benefits of assistive devices (UNESCO, 2019; Ampratwune
et al., 2016). Similar findings were found in Kisanga and Kisanga's 2019 UNESCO report,
where digital access to information and knowledge for learners with disabilities was found to
be limited and unknown about the enormous potential of assistive technology to improve

LWV education. They found that most LWV lacked the knowledge and expertise necessary
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to employ hi-tech assistive technology devices and that there was insufficient funding to

support training in this area for learners (Kisanga & Kisanga, 2020).

The physical, human, and technical preparedness of the space designated for hi-tech assistive
technology in schools was perceived as inadequate by LWVI (Jugee & Santally, 2016). They
claim that across the continent, many secondary schools do not have enough room for
computers and other assistive devices. They also lack the infrastructure in place to enable the
utilization of hi-tech assistive technology in secondary schools, as they usually do not have
teachers who are proficient in using most of the hi-tech assistive technology devices. The
utilization of hi-tech assistive technology devices in schools is perceived as hampered by the
absence of clean surroundings where laptops or desktops may be handled efficiently to avoid
being damaged by dust, debris, heat, or water (Jugee & Santally, 2016). According to the
findings, LWV are unable to utilize available technology devices because of a lack of physical

infrastructure, such as labs, during the teaching and learning process.

The policy document sections 12(6) and 15(b) mandate that a minister in charge of
communications create regulations outlining the requirements for LWVI to have access to
information and distributing a complete set or package for the assistive technology devices
given to secondary schools (PwDA, 2020). Additionally, it stipulates that the government must
support the use of informational assistive technology devices in accordance with the World
Health Organization's 2011 joint position paper, Standard Rules on the Equalization of
Opportunities 1993 for Persons with Disabilities, including those with visual impairment. All
therefore give qguidelines for the production, distribution, service provision,
repair/maintenance, and use of hi-tech assistive technology devices according to the same
policy documents. It is stated that "making assistive technology available, accessible,

affordable, adaptable, acceptable, and of appropriate quality requires efficient use of often
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limited resources. Therefore, it is perceived that possible production processes are frequently
determined by the materials and labor available. The materials and production processes that
can be used are determined by the service delivery systems that are available, notably for repair
and maintenance. It is crucial to pick materials and production processes to the greatest extent,
provide economical local repair and maintenance, and distribute them to schools in full sets or

as a complete package (PwWDA, 2020).

Although LWV utilizes hi-tech assistive technology, there is a feeling that it improves learning
for LWVI in the area where the study took place, which still struggles with using computer
assistive technology efficiently. There is a perception that 95 percent of LWVI have trouble
utilizing Job Access with Speech (JAWS), also known as screen readers, because most
secondary schools only access and utilize unlicensed software called Demo JAWS

(Ampratwumet et al., 2016).

2.3 Ways hi-tech assistive technology used by teachers and LWVI

This objective will address issues of how hi-tech assistive technology is used by teachers and

LWVI in secondary schools, bringing out the process as discussed below:

With the use of hi-tech assistive technology, LWVI can access a wide range of resources for
both academic and recreational purposes. Similarly, hi-tech assistive technology, including
closed-circuit television, zoom-text and fusion formats, and Blaze ET with OCR, is put on a
raised surface, and print reading material, mostly hard copies such as textbooks, past papers,
or exams, and pictures are inserted in for enlargement. Most teachers and learners with low
vision use it for reading. For others, particularly on smartphones, the app for zoom-text and
fusion formats is installed, so the document to be read is opened through the app to be zoomed

and fused for teachers and LWV to use as a tool in teaching. Orbit readers are installed with
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the software to type, store, and produce braille work by teachers and LWVI as a tool for
teaching by teachers and LWVI. JAWS is installed on computers and smart phones, which
gives teachers and LWVI access to all teaching material through downloads to follow the
teaching process. This plays a very important role in compensating for the impairment those

learners have, hence making teaching real (Hunt, 2021).

In order to improve their reading and writing skills, as well as their ability to type notes to
improve communication during the teaching process in most developed countries, LWVI can
therefore manipulate such equipment according to their needs to access information. However,

the case for the study area has yet to be investigated.

Teachers compose notes for lessons, and then type them on computers or have LWV type and
print notes for them in both braille and large print using hi-tech assistive technology like
embossers and computers. For normal lessons, teachers and LWVI keep referring to the
information through reading braille, work by touch for blind learners and teachers, or enlarge
on CCTV cameras during teaching. Table lamps are arranged in resource rooms where there
are no lights to be utilized to provide adequate lighting so that LWVI can read their work
through the compensatory devices and software (Wong, 2018). LWVI applies various hi-tech
assistive technology tools and applications in a variety of contexts. For instance, in secondary
schools in west and south African nations, learners use computers, orbit readers, Victor readers,
clear readers, and screen readers for a variety of tasks like re-coding, writing notes during class,
reading audio books and notes, listening to, and other contents available in portable document
format [PDF] (Mwantimwa, 2021). Therefore, the researcher has yet to explore the condition
at Madera Secondary School for the Blind in Uganda in terms of how hi-tech assistive

technology is used as a tool in teaching.
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Visual displays such as screen readers like JAWS, COMBRA, SUPANOVA, NVDA, and
Window’s Eye programs are procured and installed on desktops, computers, and radio
recording devices to access audio information. This also includes note-takers and tape recorders
set up in conducive learning environments by teachers and LWV for recording and listening
to notes, while the internet is considered a vital resource due to its multifunction platform to
access online learning resources and/or materials in alternative formats that support their
instruction through research, hence making hi-tech assistive technology a tool during teaching

(Ok, 2018).

Hi-tech assistive technology provides advantages in teaching, including enabling learners to
share learning resources, encouraging collaborative learning, and independent information-
seeking by teachers and LWVI for educational reasons, thus promoting research for the
learners. Normally, teachers distribute devices and software like orbit readers, Victor readers,
and computers with JAWS to LWVI to work independently as a tool for teaching. Although
many secondary schools in developing nations would desire independent operations for their
teachers and LWVI, there seem to be inadequate resources to use for every learner and teacher.
Particularly in Uganda, there is a rare use of hi-tech assistive technology as an educational tool
but instead uses it primarily for administrative tasks because of power shutdowns and internet

issues (Sikhakhane et al., 2021).

The most significant benefit of hi-tech assistive technology is access to information. Schools
are required to arrange the resource rooms and ICT labs to be used for information provision.
All assistive technology devices and software, when maintained and repaired, can serve as a
tool for teaching for teachers and LWV in secondary schools. Hi-tech assistive technology can
compensate for impairments and improve communication when adequately provided

(Rebouillat, 2022). Teachers and LWV can access textual materials, especially books, using
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PowerPoint projection. This is done through teachers sharing the soft copy documents of what
they are to teach with LWV for preparation. Also set the gadgets ready to be used by LW VI,
mostly for those with low vision, such as portable electronic magnifiers, CCTV, audio
recorders for blind learners for taking notes, zoom text, and fusion software; all of these things
increase their reading pace. They can therefore search, retrieve, and access a greater amount of

information from various sources in a timely way.

Teachers in the majority of Kenya's Special Needs Secondary Schools note that hi-tech
assistive technology enriches instruction in such a way that equips the devices with software
and data for the LWVI. This allows teachers and LW VI to download notes, record the teachers’
lessons, read the text books in soft copies, and make groups to revise the recorded books,
provide online access to learning materials, and orient LWV into PowerPoint presentations in
enlarged formats to improve the teaching of LWVI (Gitari, 2020). As a result, teachers and
LWV I must embrace innovative hi-tech assistive technology in an effort to close the gap caused

by visual impairment by providing adequate devices and software to the users.

Since music is primarily a visual medium, making the system of music notation accessible to
musicians who are blind or visually impaired is a challenge. Basically, Braille music, talking
music (which may employ the DAISY standard), and large print music are the three basic types
of music LWVI uses with the help of the available hi-tech assistive technology. This can be
achieved through teachers providing adequate hi-tech assistive technology to teachers and
LWV to promote teaching and learning in secondary schools. The learner can read music using
specialized vision equipment that has different visual display options, such as CCTV

magnification (Baker & Green, 2016).

LWVI should have opportunities to access and have physical contact with artifacts and

materials as set by the school administration and, where necessary, texts in Braille and use
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appropriate hi-tech assistive technology products to participate in all required subjects
(Ahabwe, M., 2022). For example, the Lower Secondary Curriculum (LSC) is a competency-
based curriculum (CBC) that emphasizes the active participation of learners in the learning
process rather than the passive teacher-centered approach that was predominant in the old
curriculum. The LSC menu comprises compulsory subjects in S1 and 2 like English,
Entrepreneurship, Mathematics, Biology, Chemistry, Physics (or General Science for LWVI),
Geography, History, Kiswahili, Physical Education, ICT, Religious Education, and
Agriculture. At S.3 and S.4, a learner will be expected to sit in a minimum and maximum of
eight and nine subjects, respectively, seven of which are compulsory and one or two electives
and the reform will not affect learners at S.5 and S.6. The responsible body should provide
softcopies of all the curriculum textbooks to teachers and LWVI for easy access to the copy

rights and use available hi-tech assistive technology as a tool for teaching (NCDC, 2018).

In the majority of the studies, it was evident that teachers' ignorance of providing available hi-
tech assistive technology had a negative impact on LWVI's use of hi-tech assistive technology
devices and software (Smith et al., 2009; D'Andrea, 2009; Wong & Cohen, 2011; Wong &
Law, 2016; Morash & Siu, 2016; Ajuwon et al., 2016). This implies that LWVI achievement
is negatively impacted by the lack of pre-service training in assistive technology available in
secondary schools. The study emphasized the importance of making assistive technology a
topical focus in teacher training programs. Although it should be done, teachers and LWV at
secondary schools and higher education institutions continue to have a fundamental need for
training on teaching with assistive technology. In order to use hi-tech assistive technology as a
tool for teaching, more time and instruction on hi-tech equipment in the training programs

should be emphasized.
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In Article 4.5.1 of Uganda’s ICT Policy 2014, it stated that ‘the sector's sustainability depends
on the availability of a strong ICT and assistive technology infrastructure as well as equipment
to use in schools or institutions’. The article continues that to use hi-tech assistive technology
as a tool in teaching, a complete package of devices should be provided, for example,
computers with full system units for teachers and LWVI, including JAWS (Agabirwe &
Kiyingi, 2020). Utilizing hi-tech assistive technology devices and software in the creation of
new services in schools requires improvement of current operations and the opening of new
products as well as solutions. Uganda must create and maintain this infrastructure across all of
its educational institutions. The strategies have been arranged to provide policy provisions for

implementation as follows:

1. a) Enhance the infrastructure's electrical cable connectivity;

b) Expand the National Backbone Infrastructure (NBI) to the full extent of the nation in order

to streamline the manner and pace of service delivery to educational institutions.

d) Implement systems for quality control in infrastructure construction;

e) Encourage Internet service providers (ISPs) to give all schools in the nation, even those in

the most rural areas, access to network-based services.

The most widely used screen reader in the world is JAWS, Job Access with Speech (Erwee,
2020). It was created for computer users whose vision impairment prohibits them from seeing
screen information or navigating with a mouse. For the most popular computer programs on
your personal (PC) or school computer for multipurpose tasks, JAWS provides speech and
braille output; therefore, to use JAWS as a tool for teaching, the purchase and installation of
licensed JAWS should be done by all nations to promote education for all learners. Teachers

and LWV can use them to read emails, websites, and apps (Setiawan et al., 2020). Also, fill
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out web forms easily; view any papers, including PDFs, and scan documents. Utilize the basic
instructions in Daisy format, conserve time with Scan Reading and Text Analyzer, and browse
the internet with web browsing inputs. Teachers help LWVI understand English by using an
auditory approach and electronic material about the JAWS application (Fansury et al., 2019).
Audiobooks as instructional resources for teachers and LWV who are learning English may
be provided to aid in the learning process if hi-tech assistive technology has to be used as a tool
for the teaching and learning process (Susanto & Nanda, 2018). LWVI heavily relies on a
variety of tools, including screen reader software like Non-Visual Desktop Access (NVDA)
and Job Access with Speech (JAWS), for learning English. LWV1 who need to be taught using
certain methodologies are typically given Braille books and auditory resources. Thus, in order
to acquire secondary education level, teachers and LWVI mostly employ JAWS in the teaching

and learning process (Hesti & Riski, 2017).

According to the World Health Organization (2017), the unsatisfied need for piloting hi-tech
assistive technology devices for LWVI and other people with disabilities is greater in less
resourced settings, such as Africa, because of individual and national poverty, environmental
barriers, poor procurement systems, a lack of support services, a shortage of service providers,
and insufficient training of the service providers on the piloting of the available hi-tech assistive

technology before production of the devices for the teachers and LWVI.

There are seven key areas that must be addressed before providing assistive devices to users,
in this case LWVI and teachers in secondary schools: assessment, procurement, technology,
environment, usability, sustainability, and realization of rights around the central hub of policy

(Khasnabis et al., 2015).

A significant portion of assistive devices in Africa are obtained from outside sources and are

frequently of substandard quality. It is not appropriate for user needs and environmental
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requirements due to insufficient pilot systems. It is therefore necessary to pilot the hi-tech
assistive technology devices and software solutions so as to use them as a tool for teaching by
teachers and LWVI (Gould et al., 2015). It should be noted that in areas where support services
are limited, undesirable results include worsened functional and community integration, user
injury, secondary problems, device breakdown, insufficient access to power, and a lack of

internet connection.
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CHAPTER THREE

METHODOLOGY

3.0 Introduction

This study was about the utilization of hi-tech assistive technology by teachers and learners
with visual impairments at Madera Secondary School for the Blind in Uganda. The objectives
that guided this study include: to examine the nature of the available hi-tech assistive
technology for teachers and LWVI; to analyze the perceptions of teachers and LWVI on the
use of hi-tech assistive technology; and to find out ways hi-tech assistive technology is utilized

by teachers and LWVI at Madera Secondary School for the Blind in Uganda.

In this chapter, the research approach, design, study area, target population, sample and
sampling procedure, research methods and instruments, data collection, data analysis, ethical

considerations, limitations, and delimitations of the study are highlighted.

3.1 Research Approach

The qualitative research approach was utilized in this study. The approach is a method of
investigation for comprehending a social or human issue. It is centered on creating an intricate,
comprehensive image with words, reporting the opinions of participants, and taking place in a
setting that is real (Creswell & Creswell, 2017). The importance of the qualitative research
approach in this study was to provide an elaborate explanation of issues that numbers alone are
unable to show. The natural setting in this study was the secondary school where LWVI is

studying.

3.2 Research Design
The utilization of hi-tech assistive technology by teachers and LWV in secondary schools was

explored. This study used a case study design. A case study is a comprehensive, thorough
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assessment of one person, group, community, or institution during which the researcher looks
at extensive data pertaining to a number of different variables (Yin, 2018). A case study is
defined as a qualitative research arrangement in which the researcher examines a real,
contemporary, constrained system over time by collecting substantial data. The case study
design in this study was considered ideal because it enabled an understanding of difficult
situations within their natural contexts. It gives an update on LWVI's utilization of hi-tech
assistive technology in secondary schools. It is useful to understand the perspective of
participants in their environments since it may be used to create new theories or build upon

current ones, criticize common beliefs, and carry out pilot research (Creswell, 2016).

3.3 Study Area

This study was conducted at Madera Secondary School for the Blind in Uganda. The school
was chosen because it is an identified government-aided institution with teachers and LWVI.
The government and partners have distributed a variety of hi-tech assistive technology in the
school. It is a special school with teachers and LWV as the users of hi-tech assistive devices

and software.

3.4 Study Population

Population is defined as the set of all elements through which the samples are drawn (Bryman,
2016). Population means basically all items in the category of things that are being studied
(Denscombe, 2017). The target population for this study was comprised of teachers and
learners with visual impairments. The LWVIs were 102, with a total of 18 teachers in the school

from which the sample was drawn.

3.5 Sample Size
In this study, a sample of eight (8) participants that included four (4) teachers and four (4)

LWVI involved in teaching and learning at Madera Secondary School for the Blind was chosen.
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The four (4) teachers were chosen because they were directly involved in facilitating the
teaching process, used hi-tech assistive technology devices and software, had specialized skills
and knowledge to teach LWVI, and some were responsible for the ICT resource room. The
four (4) LWVI were chosen because they were in the candidate class with the necessary
information to answer the research questions; some were blind while others had low vision,
and they were the primary users of hi-tech assistive technology with classroom experience at
Madera Secondary School for the Blind. ‘A’ level candidates were considered participants for
this study because all other learners with visual impairments in ‘O’ level had left school for
end-of-year holidays. Eight candidates had registered for UACE examinations, seven boys and

one girl was presently participating in their A-level examinations.

A sample is a collection of persons, things, and/or objects selected from an oversized
community for assessment (Bryman, 2016). The core element of sampling is that valid results
can be obtained without necessitating data collection from the entire target population

(Denscombe, 2017).

Table 1: Sample of study participants

SN | Category | Target Sample size | Degree of disability Sample

population Technique

1 | Teachers 18 4 2 Trs completely blind Purposive
2 Trs with low vision sampling

2 | LwvVI 102 4 2 LWVI completely Blind | Purposive
2 LWVI with Low vision | sampling

TOTAL 120 08 Purposive
sampling

3.6 Sampling technique
The study used a purposive sampling technique in selecting the teachers and LWVI as

participants. Purposive sampling is based on the idea that by concentrating on a fairly small
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number of cases carefully chosen on the basis of their known characteristics, the researcher can
obtain the most accurate information (Denscombe, 2017). Purposive sampling involves ‘ ‘hand-
picking’’ the sample for the study based on their relevance and prior knowledge or experience
about the study area. The sampling technique was ideal because it attempted to pick out

participants based on certain qualities or standards (Creswell & Creswell, 2017).

The criteria used to select teachers were centered on five premises, including: information,
communication, and technology (ICT) knowledge; hi-tech assistive technology used; ability to
facilitate the LWV in teaching and learning; being in charge of the resource room where most
of the hi-tech assistive technology devices are kept; and being experienced teachers in the
utilization of hi-tech assistive technology. For LWVI, the criteria of their selection were based
on the level of vision loss, that is, being completely blind, and those with low vision, respective
of gender, class level in this case, and considered ‘A’ level registered candidates and the
knowledge to use hi-tech assistive technology. All the sampled participants met the criteria set
above. At least two learners with blindness and two with low vision participated in this study,

and this was applicable to the teachers selected.

3.7 Methods of data collection

In a qualitative research approach, many methods of collecting data are applied. These include
interviews, document analysis, observation, archival records, and focus group discussions
(Bryman, 2016). There are three core approaches, including interviews, focus group
discussions, and observation, which provide researchers with rich and deep understandings
(Bryman, 2016). In this study, semi-structured interviews and direct observations were used to
collect data. Semi-structured interviews and direct observations gave the most precise
information regarding the utilization of hi-tech assistive technology by teachers and LWVI in

the area where the study took place.
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3.7.1 Interviews

Interviews are an attractive idea for project researchers. There is consent to take part, the words
of the participants may be written or recorded, and the researcher establishes the discussion's
agenda (Denscombe, 2017). The idea of an interview is a dialogue that often takes place face-
to-face involving a researcher and a participant, which includes data transfer to the researcher
(Creswell, 2016). He suggested various kinds of interviews, such as one-on-one conversations
with only one participant. It is useful for interviewing talkative interview participants since
interviews are essentially qualitative. Creswell (2016) advises that interviewers should just ask

open-ended questions.

The researcher has a defined list of topics to cover and questions to ask when conducting semi-
structured interviews (Bell & Waters, 2018). In a semi-structured interview, the researcher is
willing to be flexible about the sequence in which the topics are discussed and, probably more
importantly, to allow the participant to express their thoughts in greater detail and develop their
views. The questions are open-ended, and the participant is encouraged to elaborate on any

topics of interest (Denscombe, 2017).

In this study, data was obtained through the use of a semi-structured interview that took four
days to finish, as each interview took between 30 and 40 minutes during free time after
attending the UACE paper and on free days without the exams. The researcher used an open-
ended interview guide to give participants the opportunity to express their views and opinions
in relation to the study. Three interview instruments were developed, including an interview
guide for teachers and an interview guide for LWVI used by the researcher. The researcher
conducted the interview with senior (S. 6) candidates in the free classroom, always used by
senior ones who had already closed for holidays. Therefore, the researcher interviewed the
participants one after the other to maintain the confidentiality as explained on the consent form.
The interview questions were designed according to the three main themes: the nature of the
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available hi-tech assistive technology for teachers and LWVI; the perceptions of teachers and
LWVI on the use of hi-tech assistive technology; and how hi-tech assistive technology is
utilized by teachers and LWVI in the school where the study took place in Uganda. The
interview method was considered because it explored the views, experiences, and beliefs of

teachers and LWV1 using hi-tech assistive technology devices and software.

3.7.2 Observation

Observing is the process of acquiring free, very first data through watching people, items, and
settings (Creswell & Poth, 2016). Without depending just on participant opinions, the
researcher quickly observed the condition of the hi-tech assistive technology equipment and
software available and the status of their use in the school. The purpose of observation is to
present accurate data. Observation entails employing one's senses, particularly seeing and
listening in a systematic and meaningful manner in the natural context, to allow the researcher
to watch, interact with, and gain a rich picture of participants' actions. The researcher also used
unstructured observation, where direct observation of the hi-tech assistive technology was
done, and took notes to be used in developing the study findings. The researcher used a non-
participant observation where data was mostly collected without interfering with the

participants but observed the hi-tech assistive technology in existence.

3.8. Pilot Study

A pilot study is a short research study created to test several components of the procedures
intended for a larger confirmation study (Lowe, 2019). Majorly, the purpose of the pilot study
is to prevent researchers from starting a large-scale exploration without sufficient
understanding of the specified research methods (Polit & Beck, 2017). Pre-test and pilot are
often used interchangeably, but there is one critical difference between the two. In a pre-test,
you only test one or a few components of the research study on a small fraction of your intended

sample size, whereas during a pilot, you conduct the research study in its entirety but on a
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smaller sample size. Therefore, in this study, a pilot study was carried out in another secondary
school with a comparable learning environment for LWV1 in central Uganda to establish the
accuracy of the majority of the study methods, instruments and determine their appropriateness
in gathering data. The result from the pilot study indicated few grammatical errors in the study
tools and the qualitative methods were adequate for this study. Teachers had inadequate formal
training, and the hi-tech assistive technology devices available were very few to use during the
teaching and learning process in the school for LWVI and teachers. A suitable review of the
questions in the research tool was made to enable the researcher to gain the credibility and

trustworthiness of data for the large-scale study.

3.9 Data Collection Procedures

Before embarking on the study, the researcher sought:

e Approval of the research proposal by the supervisors as well as the department of
Special Needs Studies (SNS) at Kyambogo University.

e The researcher got permission to conduct the study from the head of department, within
which an introductory letter was given.

e The researcher then asked the school administration for permission to meet and
establish rapport with the participants to identify their expectations.

e After receiving permission, the researcher personally wrote a letter requesting
participants' consent and cooperation in providing the information sought.

e Interview tools were developed, and interviews were arranged and conducted with each
participant.

e During the interview, the discussion was audio-recorded, and notes were taken by the
researcher. The researcher also informally observed a lesson in class and saw available
hi-tech assistive technology in the resource room.
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3.10 Data Analysis
The raw data was transcribed from the audio records into text; themes were developed, and the
data was categorized under those themes and research objectives and research questions as

analyzed in Chapter four.

The transcribed data from the semi-structured interviews and observations was checked and
subjected to inductive thematic data analysis to identify patterns, categories, and themes. An
inductive data analysis involves careful reading of the data to ensure that all significant
components of the data are fixed as well as to acquire a comprehensive understanding of what
is said by the participants (Azungah, 2018). Therefore, the researcher carefully studied and
coded the data in sections or paragraphs in line with the research objectives and/or questions.
The research objectives and questions were used to determine the major emerging issues and

themes.

Thematic analysis techniques for assessing qualitative data entailed exploring through
knowledge to identify, classify, and describe recurring patterns and incorporating analysis
through the selection of codes and the formulation of themes as discussed in Chapter four
(Clarke & Braun, 2017). In this study, reporting information was important because it
supported the taste of the initial data and assessed the researchers’ views on the responses from
participants, as supported by the literature reviewed in Chapter two, while codes have been
used in this study to guard the identity of participants where verbatim statements from the
participants were applied (Creswell & Poth, 2016). The codes used are Trl, Tr2, Tr3, and Tr4

for teachers and LWVI 1, LWVI 2, LWVI 3, and LWV 4 for learners with visual impairment.
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3.11 Ethical Considerations
When gathering data from participants, the researcher followed the set rules to help safeguard
study participants' rights, improve research relevance, and uphold systematic authenticity

(Bryman, 2016).

For purposes of promoting credibility and authenticity, research moral considerations were
observed in every phase of the research study. It was done by putting a specific emphasis on
consent and confidentiality of data for purposes of protecting the participants’ image and
secrecy (Coleman, 2022). Ethically, potential participants were informed about the study's
purpose, duration, and how the data collected would be used and coded. The researcher

obtained participant consent and pledged confidentiality, ensuring their safety and trust.

3.12 Credibility and Authenticity

Credibility and authenticity are the accuracy or integrity of an outline, decision, clarification,
understanding, or other kind of account during which the application and correctness of the
approaches undertaken are true (Denscombe, 2017). He observed that credibility and
authenticity provide final decisions that evaluate the inquiries to see their genuineness and
correctness and make the study meaningful (Denscombe, 2017). To confirm the accuracy and
trustworthiness of this study finding, instruments were designed, discussed, and confirmed by

the supervisors for pretesting.

Triangulation is the process of looking at something from many angles. This could imply
utilizing various techniques, data sources, or even diverse researchers in the study (Bryman,
2016). The triangulation of data collection methods in this study involved semi-structured
interviews and informal observations. This helped to determine the accuracy of the data and
the actual descriptions of the participants (Denscombe, 2017). The data was presented within

the data analysis as a validation of what occurred in the field following the verbatim statements
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from the participants as mentioned by Trl, Tr2, Tr3, Tr4, LWVI 1, LWVI 2, LWVI 3, and

LWVI 4.

3.13 Limitations of the study

During this study, the researcher encountered some limitations, and some of these are: the
inability to find all students at school; this made the researcher study on only ‘A’ level learners.
Despite the fact that the study was conducted during business hours for examinations, the
researcher still had a difficult time scheduling participants because most of them were taking
UACE National Examinations. The interview was deemed a disruption of one's work schedule,
especially when they had to get ready for the next paper. The views from ‘O’ level students
were not explored as learners with visual impairments at the ‘O’ level had closed for their end

of year holidays.

Some participants were not willing to sign the consent form as they needed some payments
before they could do so. This affected the study as it became expensive to acquire data from
the participants. The study used only qualitative research approach. More study approaches
such as mixed methods would have given different picture in the findings while using aspects

like graphs and pi-charts to analyze data.

3.14 Delimitations of the study
The researcher patiently sought out participants' attention and audience and established a
rapport with them, emphasizing to them the significance of their responses and the importance

of setting aside time to participate.

In tight schedules, the researcher sought appointments with the respective participants, and the

majority of interviews were conducted during lunch time.

The researcher had to convince participants by using titles and ensuring confidentiality for any
information they gave.
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CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND INTERPRETATION

4.1 Introduction

The purpose of the study was to explore the utilization of hi-tech assistive technology by
teachers and learners with visual impairments at Madera Secondary School for the Blind in
Uganda. Specifically, the following objectives guided the choice of research approach, study
participants, and data collection methods: to examine the nature of the available hi-tech
assistive technology for teachers and LWVI at Madera Secondary School for the Blind in
Uganda; to analyze the perceptions of teachers and LWVI on the use of hi-tech assistive
technology at Madera Secondary School for the Blind in Uganda; and to find out ways hi-tech
assistive technology is utilized by the teachers and LWVI at Madera Secondary School for the
Blind in Uganda.

In this chapter, the findings are presented, interpreted, and discussed under the relevant
research objectives. For purposes of clarity, the presentation is structured into two sections, ‘A’
and ‘B’. Section ‘A’ presents participants’ characteristics, while Section ‘B’ presents
interpretation and discussion of the findings.

While presenting data, the verbatim of participants was provided as supporting data. In each
segment, data is presented, interpreted, and discussed with reference to the literature review.
For the purpose of maintaining anonymity and confidentiality, the abbreviations ‘Tr* and

‘LWVI’, respectively, refer to teacher participants and learner participants.

4.2 Section A: Participants’ characteristics
The study targeted the teachers and LWVIs at Madera Secondary School for the Blind in
Uganda. The total sample size of participants anticipated was 8, comprising 4 teachers and 4

LWV, respectively. All participants sampled were interviewed as planned.
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More details are shown in the table below.

Table 2: Demographic characteristics of the participants

Category Gender Degree of disability for | Average age | Total
Male Female Teachers & LWVI for
participants
Teachers 2 2 2 Trs completely blind 35 years 04
2 Trs with low vision
LWVI 3 1 2 LWVI completely Blind 18 years 04
2 LWVI with Low vision
Total 05 03 08

Source: Primary Data 2023

4.2.1 Teachers

This study targeted teachers who had spent some time with LWVI, both inside and outside

classroom activities. Individual characteristics of the participants are presented below:

Trl is a male teacher with a Bachelor of Arts in Education majoring in RE with ICT and has 5

years of experience teaching LWV at Madera Secondary School for the Blind. He teaches ICT

from senior one to senior six. He also heads the ICT department. He has basic training in the

use of most assistive technology in the school.

Tr2 is a female teacher who holds a Bachelor of Arts in Education and has taught LWV for

13 years at this secondary school. She teaches Christian Religious Education and Physical

Education (PE) at both ‘O’ and ‘A’ levels. Due to the new lower secondary curriculum, she

found PE for LWV very difficult to teach.
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Tr3 is a female teacher and holds a Bachelor of Arts with Education with an experience of 20
years teaching LWVI in this secondary school. She teaches history and Christian religious
education for both ‘O’ and ‘A’ level students. She is in charge of guidance and counseling at

the school. She teaches S.5 and S.6.

Tr4 is a male teacher, a holder of a Bachelor of Arts with Education, and has taught LWVI in
this secondary school for 20 years. He trained to teach geography and mathematics, but

currently he teaches mathematics at the ‘O’ level in this secondary school.

4.2.2 Learners with Visual Impairment (LWV1)

The study targeted LWV, both those with low vision and the blind, who utilize hi-tech assistive
technology during teaching and learning in ‘A’ level classes. The learners were selected from
‘A’ level because their counterparts in ‘O’ level had left for holidays after their end-of-year
examination. Only ‘A’ level students were in the school doing their UACE end-of-year national
examinations. The school had seven LWV registered, six males and one female. At least four
(4) learners were completely blind, and three (3) of the seven learners registered had low vision.
LWVI 1 is a female student in senior six offering a history, economics, and literature (HEL)
combination. She is from Busia and completely blind. She is registered to participate in the
UACE examination in 2023 at Madera Secondary School for the Blind.

LWVI 2 is a male student in senior six, offering history, economics, and literature. He is a
student with low vision who registered for the UACE 2023 examinations at Madera Secondary
School for the Blind. He is a resident of Kitgum District.

LWVI 3 is a male student in senior six, offering history, economics, and divinity (HED). He is
a student with low vision from Tororo. He is registered for the UACE 2023 examinations at

Madera Secondary School for the Blind.
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LWVI1 4 is a male student in senior six, offering history, economics, and entrepreneurship. He
is a student completely blind from Bugiri district. He is registered for the UACE 2023

examinations at Madera Secondary School for the Blind.

4.3 Section B: Data Presentation, Analysis and Interpretation of the findings
This section presents and discusses the data collected thematically, following the research

objectives of the study.

4.3.1 The nature of hi-tech assistive technology available for LWVI and teachers

The first research question aimed at finding out the hi-tech assistive technology available for
teachers and LWV at Madera Secondary School for the Blind. The data was collected through
interviews and observation guides. The raw data was interpreted and discussed. Data were
presented under the following themes: hi-tech assistive technology resources available, status
of hi-tech assistive technology, hi-tech assistive technology software, and subjects that are

enhanced by the use of hi-tech assistive technology, as shown in table 3 below.
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Table 3: The nature of the available hi-tech assistive technology for LWVI and teachers

Hi-tech assistive technology available for teachers and LWVI
Computer desktops are used by both learners and teachers who are blind and those with low
vision in the school of study.

Victor readers are used by learners and teachers who are blind.

Orbit 20 readers are used by learners and teachers who are blind.

Clear readers for both blind and low-vision are used.

Closed-circuit television (CCTV) magnifiers for low vision.

Blaze ET for learners who are blind.

Laptops are used by learners and teachers who are blind and have low vision.
Omni readers are used by learners and teachers who are blind.

Optelec readers are used by learners and teachers who are blind.

Focus blue Braille displays are used by learners and teachers who are blind.
A talking scientific calculator is used by learners and teachers who are blind or have low
vision.

Status of hi-tech assistive technology available

Good working condition, but few in number.

Not working well.

Still kept.

Some are in good working condition, while others are still kept.

Hi-tech assistive technology software used in teaching LWVI

Job Access with Speech (JAWS) is used by learners and teachers who are blind or have low
vision.

NVDA is used by learners and teachers who are blind or have low vision.

DBT is used by both learners and teachers who are blind and have low vision.

OCR is used by both learners and teachers who are blind and those with low vision.
Subjects that use hi-tech assistive technology to enhance teaching and learning.
Literature.

English.

Christian religious education.

Divinity.

History.

Information, communication, and technology (ICT).

Mathematics.

Source: Primary Data 2023

4.3.2 Hi-tech assistive technology resources available
When participants were asked about the hi-tech assistive technologies available for use by

teachers and LWVI at the school, participants (N = 8) responded that at Madera Secondary
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School for the Blind, most hi-tech assistive technology devices such as computers, desktops,
Victor readers, orbit 20 readers, clear readers, closed circuit television (CCTV) magnifiers,
Blaze ET, laptops, omni readers, Optelec readers, and focus blue Braille displays were
available. They also said that the school has a talking scientific calculator, which is currently

in the head teachers’ office. One of the participants said this:

In this school, we have computers; we have assistive devices like Victor
readers and an Omni reader. There is also the Blaze ET using optical
character recognition (OCR) software; we have the Focus Blue Braille
display; the Orbit 20 readers; and the Braille embosser, which is in the
secretary’s office (Tr 1).

Another participant said:

For us here in this school, the available ones are the computers which are like
fifteen, although they are not enough, we also have victor readers which are
distributed in each class having two per class of which they are not also
enough because we are many who need to use them ... yeah. There are also
orbit 20 readers which have been introduced to the lower classes that are
from senior one up to senior three and it is supposed to be for all of us but
since they are not enough other classes do not use them. Then we also have
a CCTV magnifier in the library that helps to enlarge letters for the print
readers. There is also a clear reader that assists us in photographing if you
want to read something in print, you go and put that clear reader to scan the
document into software then after it reads and they are only two in this school
(LWVI1)

Similarly, one of the participants said:

Okay thank you, currently we have a number of them like victor reader are
three (3) available for the whole school, we have ten (10) laptops, we also
have desktops currently working and are twenty (20) ...yeah, we use for
learning. UCC gave us forty (40) desktops but because of lack of space here
and some do not have the system unit so we have not installed all of them...
yeah and only 20 are accessed by both LWV and the teachers as we wait for
space with time. We have also what we call Optelec reader is different from
an orbit reader and it is used for photographing the text materials then it reads
for the user. Then we have a clear reader this one is used by learners with
low vision, it is either one or two but not many so we are using them in the
library it helps to enlarge words and makes learners with low vision read
well. We have the orbit 20 readers we have received about one hundred and
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one (101), at first, we got forty (40) then secondly again we were given
about... roughly sixty-one (61), as we talk some have broken down as LWVI
keep reporting. We have also received one talking scientific calculator just
recently we have not yet started using it and are told it cost 1.8 million
Uganda shillings. Then we have also a computer they have installed software
Non-Visual Desktop Access (NVDA) which will help us to handle issues of
mathematics when it means drawing diagrams. I think so far that’s what I
have (Tr 4).

Similarly, views were mentioned by Tr2, Tr 3, LWVI 2, LWVI 3, and LWVI 4. They also
mentioned that computers, Victor readers, orbit 20 readers, clear readers, CCTV magnifiers,
Blaze ET, Omni readers, Braille embossers, laptops, focus blue Braille displays, and talking
scientific calculators are among the high-tech assistive technologies used by LWVI and

teachers at school.

The researcher also observed that the hi-tech assistive technologies available in the resource
room were 40 computer terminals with four system units. Twenty (20) computer desktops are
displayed in the resource room and are being used with adapted Job Access with Speech
(JAWS). These were brought at Madera secondary school for the Blind by Uganda
Communication Commission (UCC), Ministry of education and sports and AWSIP(all we see
is possibility), three (3) CCTV magnifiers were seen available in the resource room, two (2)
clear readers were observed being used by mostly LWVI, one Blaze ET was seen in the head
teachers’ office, five (5) victor readers are assigned one per class from S2 to S6, one pal
Scanner available in the school, five (5) digital LCD talking calculators used during
mathematics lessons for ‘O’ level learners, two (2) Braille embosser found in the secretaries’
office , 102 orbit 20 readers where 72 were with LWVI but from S1 to S3 and 30 kept for the
reasons the school knows best. The researcher also saw one talking scientific calculator well-
kept and 36 computer terminals without system units. The school did not have digital recorders,

I-Loview HD?7, telescopes, Orbit Reader 40, or smart Braille machines.
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The above findings reveal that teachers and LWV have access to most of the hi-tech assistive
technologies available in the school. These hi-tech assistive technology devices like computers
with JAWS help LWVI and teachers access the information; Victor readers store recorded
books and stories for LWVI and teachers to keep referring to whenever needed; and CCTV

magnifiers help to enlarge the print document to be read by learners with low vision.

The findings clearly indicate that government and development partners play a significant role
in distributing hi-tech assistive technology devices to secondary schools. The evidence of the
distribution and supply of hi-tech assistive technology in this study included the availability of
computers, Victor readers, orbit 20 readers, clear readers, CCTV magnifiers, Blaze ET with
OCR software, Braille embossers, Focus Blue Braille Display, talking scientific calculators,

and software like JAWS and NVDA.

The findings are related to the HAAT model when compared with its third component, called
assistive technology, which refers to outside enablers like the tools and/or devices used by
LWVI and teachers to participate in very specific activities where a sensory system can be
replaced or enhanced by assistive technology. This includes the interface, processor,
environment, and activity output. With the above hi-tech assistive technology, LWVI can work
independently with the devices without the help of external support to access the information
needed. The devices available process information and give the result to the users in the form
of a voice or sound response to LWVI in a normal working school situation based on the
assignments or activities given by the teachers at school; hence, the use of hi-tech assistive

technology by LWV increases the learning output, thus realizing learning achievement.

4.3.3 Status of hi-tech assistive technology
Participants were asked to describe the condition in which the hi-tech assistive technology was;

their responses highlighted three emerging issues: good working condition but few, not
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working well, and still kept. In response to the above emerging issues, participants (N = 4)
responded that the school of study has some hi-tech assistive technologies in good working
condition but few in number compared to the teachers and LWV in the school. One of the

participants said:

Currently, some are in good working conditions though not all that we have
works well but the challenge is they are not enough like you can imagine
having one Omni reader for the whole school, five victor readers only here,
there is one scientific calculator but just one to serve the whole school of at
least 102 learners and 18 teachers you can see, so they are there working but
few according to the available number of users in this school (Tr 1).

Another participant had this to say:

Some are in good condition yeah but the clear readers’ challenge comes in
charging because there are few. There are only two clear readers so you have
to wait for others to use yeah.... also lacking the headsets on these computers
though they work well but make noise Um, there are some other computers
which cannot give JAWS even if it is installed you find that it, fails to bring
out JAWS so some working well while others not yeah... (LWVI 3)

A similar opinion was mentioned by LWVI 4 and Tr 4. They asserted that some hi-tech
assistive technology was in good working condition but was very few in number to be used by

all the LWV and the teachers in the school.

On site observation of the resource room, the researcher saw 40 computer terminals but only
four (4) system units. That means that only four computer terminals can be connected with the
available four system units for LWVI to work independently, which gives evidence that they
are few and may delay the learning process as most of the LWV do line up to get access to the
adapted computers with JAWS. The resource room had one central server that accommodated
an additional 16 computer terminals, making a total of 20 desk tops out of the 40 that were

distributed in this secondary school, implying that though they are in good working condition,
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they are still few compared to the 102 LWVI and 18 teachers in the school. The researcher also
saw one (1) CCTV magnifier working well, two clear readers, five (5) Victor readers, 72 orbit
readers, and six (6) laptops. By analyzing the above views of the participants, it was evident
that some hi-tech assistive technology was in good working condition but very few to

accommodate all the LWVI and the teachers.

The findings above give the impression that the hi-tech assistive technology available in the
school promotes quick access to information by teachers and LWVI, but the dilemma appears
when all the LWV have to use the same devices for different lessons and in different classes.
The hi-tech assistive technology devices are available but limited which drags the work and

delays the completion of the curriculum during teaching and learning.

On the other hand, participants (N = 3) said that they are in good working condition and
mentioned that the school of study has some hi-tech assistive technology that is not working

well. For example, one participant stated that:

It is the orbit reader which is currently having the problem, because it is
recently introduced to our school but I don’t know whether it is really the
charging which makes it fail to work, we are already having the problem with
some orbit reader which is spoilt and we have not yet got the spare parts to
put them right. Ahh... also the problem with that very orbit reader is
sometimes failure to charge on time. With the laptops the problem we have
is the lack of headsets we have some friends who came from America and
labeled all the keyboards with braille but unfortunately, most of our
computers and desktops do not have those braille labels on them that is also
one problem we have with them. JAWS software inserted in the computers
produce a lot of noise, everybody will be struggling to type but if we could
have the headsets, it would limit it to yourself, it will not be going out of your
listening to other persons’ ears; it will be confined to you alone. The CCTV
color makes eyes to pain (Tr 3)

Participant (LWVI1 3) also, when contacted on the same issue, reported that:
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Okay, like some victor readers cannot record, yes, can't record like others
actually maybe have an error from the factory yeah.... Mmm... when you
press the recording button, it'll tell you that they start recording but when you
keep like recording and then when you want to listen recorded work, you
will find nothing is there. Computers actually have challenges with JAWS
which are for demo and short leaved and disappear after 40 minutes of use.
So now the challenge there is that actually the reading accent also becomes
a challenge. Mmm... Yes. When reading it is difficult to understand as far as
the context is concerned. The CCTV Magnifiers some colours are not
favourable for some LWV so it disturbs the sight.

The views mentioned by LWVI1 1 on the condition of hi-tech assistive technology available in
the school were similar to those of the above two participants and confirmed that some hi-tech

assistive technology devices and software were not in good working condition.

When the researcher observed the available hi-tech assistive technology in the resource room
and the head teachers’ office, he confirmed that three (3) CCTV magnifiers and two (2) laptops
were damaged and not in good condition. There was one pal scanner, but spoilt and two Braille
embossers were found in the secretaries’ office, not in use. 102 orbit readers were available in
the resource room, but 30 out of the rest were declared not working well as having been
mishandled by the LWVI, most especially from lower secondary. The 20 working desk tops
and the 10 laptops did not have licensed JAWS but had demo JAWS, which kept disappearing
during the time LWVI and teachers had to use them. The researcher also observed that out of
40 computer terminals given to the school by the Uganda Communication Commission (UCC),
only four (4) had the system unit (central processing unit) with external butteries, and they
were working well. 36 computer terminals did not have the system unit, so they were not being
used frequently as they had to create at least one central server before using the desktops

available in the school.

The findings above revealed that LWVI and teachers were not using most of the hi-tech

assistive technologies available in school efficiently to simplify the teaching and learning
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process, and the situation was attributed to issues such as insufficient system units for the
computer terminals, a lack of licensed JAWS to be used, and rampant breakdowns created on
the hi-tech assistive technology devices and software available in this school. These result from
inadequate commitment from the school administration and inadequate monitoring and
assessment of the hi-tech assistive technology devices from the suppliers to the school entities,
as some hi-tech assistive technology comes into use with factory errors. However, given the
condition described in the above findings, it is contrary to the HAAT model. Consequently,
inadequate access to the available hi-tech assistive technology in the school affected the
planned school activities performed by teachers and LWVI, where self-care, daily living
activities, academic, occupational, recreation, and/or play activities may not be fulfilled as
required by the HAAT model. LWVI can successfully access materials during the teaching
process if the hi-tech assistive technology devices and software are working well, but with
disappearing JAWS, noise made without headsets, and a limited number of hi-tech assistive

technologies, it is impossible for LWV to excel like their counterparts with sight.

On the contrary, participants (N = 2) responded that other hi-tech assistive technologies

available in this school are still kept. One participant said:

Some technology devices herein the school are still kept due to inadequate
space at the resource room. The issue with orbit readers that not everyone
has picked up seriously on the use of them but most of the learners have the
orbit readers most especially the lower secondary section as well as others
are kept. Actually, we have others like the magnifiers like three in number
but one is the library being used by almost all learners with low vision as the
other two are kept | had that they got spoilt and their colours affect the LWV
so they have been not repaired. Also, the school has one scientific talking
calculator kept in the head teachers’ office and we have not used it since they
brought it in this school. There was also an embosser which was in a big box
but I do not know where they put it so | only see one which we use and in
the secretary’s office where by one other is still kept either in the head
teachers’ office or resource room but we generally have one which is
working now (Tr 2).
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Similarly, participant LWV 1 agreed with the statement that other hi-tech assistive technology
devices are still kept and mentioned that some computers kept had poor network access to the

internet and most of the desktops lacked the CPU, which is the system unit to be used.

On-site observation by the researcher in the head teachers’ office revealed that 20 computer
terminals and/or desktops were kept and had never been used since they were brought by the
government in 2018, the reason being that they lacked the CPU, which is the system unit that
would be the operating system. Four (4) laptops had low processing speeds. Another issue was
that the space in the resource room was not enough to accommodate all the hi-tech assistive
technology devices available in the school. The researcher also saw two more CCTV
magnifiers kept in the library because they were damaged and the school could not afford the
spare parts to repair the devices. The researcher was told that the school also received the
Fusion 2021 and Zoom Text software packages for one year, and by 2022, they had expired

and become non-functional.

The above finding and verbal statement showed that a number of hi-tech assistive technologies
were kept and not used by both teachers and LWVI in the school for various reasons: slow
processing speed, faulty devices, users not having knowledge of the new devices and software,
limited space in the school, and being inaccessible by LWVI and the teachers. The statements
showed that some of the hi-tech assistive technology kept has factory errors, cannot access the
network, and is too complicated to be used by most LWVI and teachers. The finding
additionally shows that if the hi-tech assistive technology available were functioning, LWVI
would easily manipulate them to download, print, and submit their work to their classroom
teachers without requiring assistance from others, especially those who are completely blind
and those with low vision. These would use digital cameras or CCTV magnifiers to read printed

classroom materials and simply move the digital camera to access information from the
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assigned activities or notes. Based on the current situation at Madera Secondary School for the
Blind, teachers and LWVI line up to use some of the available operational hi-tech assistive
technology devices. While others are kept in offices, this will hinder teaching and curtail the

completion of the curriculum.

4.3.4 Hi-tech assistive technology software

When participants were asked to mention the hi-tech assistive technology software they use in
the school during the teaching and learning process, participants (N = 8) responded that they
mostly used Job Access with Speech, abbreviated as JAWS, though it was short-lived. One of
the participants had this to say: ‘‘the software | use here is JAWS which are job access with

speech but disappear most times’’ (LWVI 4).

Another participant with a similar opinion said:

Mostly, the software we use includes JAWS which we use on these
computers but they keep expiring. We are also using text aloud for
processing like text to audio to be played in other devices that is some audio
players, we have Duxbury Braille Translator (DBT) for processing braille
work ready for production by the Braille Embosser and also there is Tactile
View used for creating tactile objects that can be embossed (Tr 1).

Similarly, participant Tr3 had this to say:

Oh, we use JAWS here but the ICT teacher knows most of them that we are
using here as | may not know other names but also remember NVDA. We
use the JAWS, on the computers and laptops but even some of us have the
JAWS like on my phone but at time they disappear when LWVI are using
and there is need to be trained on how to use them to master the language
that they produce because sometime I fail to understand the accent used when
they talk so someone has to be very keen.

Additionally, similar views were stated by participants LWVI 1, Tr 2, LWVI 2, LWVI 4, and

Tr 4. They also mentioned JAWS as the most commonly used software in the school during
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teaching and learning. They also said that other software they use includes DBT, text-aloud,

NVDA, and audio-to-text software.

By exploring the Hi-tech assistive technology devices and software in the resource room, the
researcher observed that most of the Hi-tech devices available like the computer and laptops
used JAWS, NVDA software was got on open source, DBT was used by the Braille embosser
to produce the adapted print into Braille work, most of the available JAWS were Demo type,
(COBRA, Dolphin and Supernova) and had expired, the school had received eight (8) licensed
JAWS from Ministry of Education and Sports and 8 laptops, three (3) licenses on desktops
from AWSIP ( All We See Is Possibility) and out of the 20 desktops displayed in the resource
room, only five were working with licensed JAWS and 15 were not using the licensed JAWS

because all the 15 licenses had expired so the ICT teacher could download the Demo JAWS.

The findings show that the school uses software but struggles to make academic information
accessible to LWV since most of the hi-tech assistive technology software like JAWS expires
regularly; for example, only five desktops were functional out of the 20 displayed in the
resource room with the licensed JAWS. LWVIs are likely to miss out on information because
they end up using Demo JAWS, which are not stable and keep disappearing even when the
lesson is being conducted due to their short expiry, hence affecting LWVIs’ concentration
during teaching and learning. However, if the school had the most licensed JAWS, LWVI, and
teachers, they could be in a position to access all information, download apps and documents,
personalize the reading speed for the readable material, get closer to documents and work
accurately with the software on the device, scan, browse, and read books using OCR, and

perform most of the activities independently.
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4.3.5 Subjects enhanced by use of Hi-tech assistive technology
When participants were asked to identify the subjects in the school that use hi-tech assistive
technology to enhance teaching for LWVI, participants (N = 5) expressed themselves that
literature/English, Christian religious education/divinity, history, and ICT are suitable to use
hi-tech assistive technology devices and software to support teaching. Further inquiries as to
why the mentioned subjects were fair to teach with available hi-tech assistive technology
devices and software, they contended that these subjects did not have many illustrations,
diagrams, formulae, symbols, charts, and almost no calculations, which was easily interpreted
by the clear readers, Blaze ET, CCTV magnifiers, and the JAWS. One participant had this to
say:

Mmm...mostly, we use in the languages like literature, English,

CRE/Divinity, History, Kiswahili and ICT subject and is applied mostly on

document processing using clear readers, Blaze ET, CCTV magnifiers,

JAWS and orbit readers. Generally, these subjects become easier and fair to

use Hi-tech assistive technology because they are notes oriented, have no

many illustrations, diagrams, formulae, symbols, charts and with almost no

calculations. We are using to teach content to LWVI from S.1 to S.6 yeah
(Tr ).

Another participant said that: “‘Uuuh...so really subjects starting from English, literature, mmh
Kiswabhili... uuhh then CRE, History, and computer itself. Those are subjects we are doing

mostly with the Hi-tech assistive technology’” (Tr 4).

In addition to the above participants, participant LWVI 2 said:

Actually, as far as that, is concerned, starting with the subject in my
combination, HLD, is the most prominent one that is Literature, history and
divinity like now | use on novels where SD card is put in the victor reader
and then it just keeps any book or any chapter that | want.

In a similar belief, participants LWVI 1 and Tr 3 said most of the ARTSs subjects that did not

require calculations and practical sessions, such as English, History, CRE/Divinity, Kiswabhili,
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and Literature, fairly use hi-tech assistive technology to enhance teaching for LWVI in Madera

Secondary School for the Blind in Uganda.

The above finding revealed that by using hi-tech assistive technology, most of the non-science
subjects can be fairly taught to LWV by teachers to enhance learning. It promotes integrated
learning systems using unique approaches like Ed-Tech solutions like Kolibri, MyLib, Oppia,
Moodle, and Google Classroom, class Dojo, and Kahoot in class activities using multimedia
content and develops a learning eagerness among LWVI. There is also personalized learning,
where teachers can modify the curriculum to suit LWVI in the school by allowing anytime
access to education services and learning materials. Hi-tech assistive technology available,
while used fairly in teaching the subjects mentioned above, will increase collaboration through
communication between the teachers and LWVI. It is possible when the teachers engage LWV
as they work together to solve academic issues because the hi-tech assistive technology
enhances one-to-one interaction between LWVI and the assigned activity. However, the
findings still show that there is a fair use of hi-tech assistive technology, although the best

solutions for these subjects are yet to be established.

4.4 Perception of Teachers and LWVI on the Use of Hi-tech Assistive Technology

The second research question that the study sought to answer was aimed at finding out the
perceptions of teachers and LWVI on the use of hi-tech assistive technology in Ugandan
secondary schools. In order to answer this question, the researcher used findings from the
interview guide. This is reflected in the presentation and discussions of the emerging
subsections, which are: training on the use of hi-tech assistive technology, repair and

maintenance training, and challenges of using hi-tech assistive technology, as shown below:

Table 4: Perception of teachers and LWVI on the use of hi-tech assistive technology

The kind of training for the teachers and LWVI on hi-tech assistive technology

Teachers and LWVI in the school were perceived not have received any special formal
training on the utilization of the available hi-tech assistive technology devices and software
but mostly some got involved in the workshop training for at least three days.
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Some of them had perceptions of never been trained on how to use the devices apart from
attending ICT lessons which involve use of JAWS and NVDA to read the stored educational
materials for knowledge achievement.

Teachers trained to repair and maintain Hi-tech assistive technology devices

Their perceptions show that no teacher and LWV had skills in repairing and maintenance of
the hi-tech assistive technology devices available in the school.

There were perceptions that most of the non-functional hi-tech assistive technology devices
were kept because no one among the staff could sufficiently repair them. At times the school
technician liaises with Enabling Services and Sense International in servicing the devices.

Challenges faced while using Hi-tech assistive technology devices and software during
teaching in schools

Unstable electricity.

Chances of devices crushing and disturbing during teaching are rampant.

There were very few available hi-tech assistive technologies compared to the number of
LWVI and the teachers in the school.

Most teachers and LWV in the school are not trained to use hi-tech assistive technology.

Inadequate space to install and store the devices.

The desktops have few central processing system units (CPU) and external butteries.

Demo JAWS kept on disappearing even when in use.

Unstable network affecting internet access.

Low processing speed for hi-tech assistive technology used in the school.

Source: Primary Data 2023

4.4.1(a) Teacher training

When teachers were asked about their perceptions of the kind of training they acquired on the
use of hi-tech assistive technology, participants (N = 4) replied that the teachers in the school
had not received any special formal training on the use of available hi-tech assistive technology
devices and software and that some had acquired the knowledge and skills in workshop training
from a three-day’ workshop training. Teachers confirmed that not all of them know how to use
what is available in the school, apart from the ICT teacher, who explores hi-tech assistive
technologies himself during his free time and thereafter transfers knowledge and skills to the

rest of the participants.

One participant had this description
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Now what have helped me have been these workshops each time they call
for a workshop on Hi-tech assistive technology, | ensure | attend at least to
acquire the basic knowledge on the use of the assistive devices. Basically,
workshops help but are not regular. | have been in this school for 20 years
but have not seen a teacher here trained in these gadgets. Mmm...even we
learn by doing ourselves here...we had a workshop organized by AWSIP
(All We See Is Possibility) project at Kyambogo university for one day
before Covid-19 lockdown to help secondary schools teach mathematics to
LWVI (Tr 4)

Similarly, participants Tr 1, Tr 2, and Tr 3 revealed that they did not have any formal hi-tech
assistive technology training apart from the basic knowledge and skills obtained on the use of
hi-tech assistive technology devices and software during teaching and learning. This condition
is perceived to contribute to the poor performance of learners with visual impairments at

Madera Secondary School for the Blind in Uganda.

4.4.1(b) LWVI training

When LWV were asked about their perception of the kind of training they acquired on the use
of hi-tech assistive technology, participants (N = 4) replied that LWV acquired skills through
individual exposure to hi-tech assistive technology solutions and products but not any special
training on the devices and software. In their insight, they also cited a situation where some of
them had never been trained on how to use the devices apart from attending ICT lessons which
involve use of JAWS and NVDA to read the stored educational materials for knowledge

achievement.

One participant had this say:

The level of training, in this school on the use of hi-tech devices actually is
very low and very limited because at school here we only wait when it is
time for computer lesson that is probably when we can be shown to use some
and only during ICT lessons. So generally training is not there and very
limited (LWVI 1).
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Similarly, participants LWVI 2, LWVI1 3, and LWVI 4 also revealed that they did not have any
formal hi-tech assistive technology training apart from the basic knowledge and skills obtained
on the use of hi-tech assistive technology devices and software during ICT lessons. This was
gained through informal preparations such as interactions with colleagues and friends with
LWVI who have a basic knowledge of the utilization of hi-tech assistive technology equipment

as well as individual initiatives.

By analyzing the two narratives, it was clear that both the teachers and LWV have never had
formal training on the utilization of hi-tech assistive technologies available in their secondary
school, apart from the workshops and ICT lessons. This situation is perceived to prevent
teachers and LWVI from fully exploiting the available technologies, which would help in
promoting academic achievement. Perception in the absence of formal training on the use of
hi-tech assistive technology is observed to render most of the hi-tech assistive devices less
utilized by teachers and LWVI. Scientific talking calculators, Blaze ET, Fusion 2022, and
desktops had no system unit and were kept, yet teachers would independently train and practice
by creating a central server to coordinate the desktops and engage the devices and software.
Limited training in hi-tech assistive technologies is perceived to deter syllabus completion and

content coverage, thus an academic handicap.

The findings of the teachers and LWV I above disregard the HAAT model element of "human",
which states that ‘human beings’ carry out many intrinsic tasks in the physical, cognitive, and
emotional spheres by exhibiting skills and abilities that successively produce an outcome. They
possess abilities such as power, teamwork, length of action, stability, and/or other physical
attributes. Teachers and LWVI in this case are the humans who are supposed to possess the
ideas, skills, and knowledge to operate all the available hi-tech assistive technologies to deliver

academic content and support each other.
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4.4.2(a) Repair/maintenance skills by teachers

When participants were asked about the number of teachers and LWV trained to repair and
maintain the hi-tech assistive technology in their school, one participant (N = 4) admitted that
no teacher had skills in repairing the hi-tech assistive technology devices. They further stated
that damaged Victor readers, CCTV magnifiers, embossers, and some laptops were kept
because no one was skilled and technical enough to maintain and repair them. Such damaged
equipment waited for professional servicing by staff from Enabling Services or Sense

International. One participant narrated below that:

... That is a big challenge because we have not had any special training but
in case of any breakdown of the Hi-tech assistive technology devices, we
contact people outside for example we use the Enabling Services then even
Sense International. The Sense International recently trained the school
technician but it was generally basic training on servicing the orbit 20 readers
only and he is not a teacher (Tr 1)

Other Participant Tr 2, Tr 3, and Tr 4 acknowledged that none of the teachers out of the 18
members of the staff were trained in the skills of maintenance and repair for hi-tech assistive
technology in their school. For any service or repair, the school had to pay a high price for

spare parts.

4.4.2(b) Repair/maintenance skills by LWVI

When participants were asked about the number of teachers and LWV trained to repair and
maintain the hi-tech assistive technology in their school, participant (N = 4) admitted that no

teacher had skills in repairing the hi-tech assistive technology devices.

Another participant had this to say: ‘‘surely, no learners are trained, and we have no idea on

these repair skills’” (LWVI 2).

62



Other participants, LWVI 1, LWVI 3, and LWVI 4, as well, confirmed that the school did not
have a LWVI trained specifically in the repair and maintenance of the hi-tech assistive
technologies available in the school. For repairs and maintenance of hi-tech assistive

technology devices, the school relied on Enabling Service and Sense International.

The finding above gives clear evidence that most of the hi-tech assistive technology devices
are likely to get spoiled, packed, or kept on shelves and even abandoned by both the teachers
and LWVI due to a lack of readily available trained teachers or learners in repair and
maintenance skills services. It is therefore perceived that continuous procuring of hi-tech
assistive technology devices to distribute in secondary schools without resolving the repair and
maintenance issues may affect the budgetary allocation yearly and cause no value for money

to provide assistive technology in Ugandan schools.

4.4.3 Challenges on using hi-tech assistive technology by teachers and LWVI

A participant was asked a question to find out their perception of the challenges they face while
utilizing hi-tech assistive technology devices and software during teaching and learning.
Various issues emerged. From the narratives of the participants, participants (N = 4) mentioned
unstable electricity as one of the biggest challenges hampering the utilization of hi-tech
assistive technology devices and software during teaching and learning in their school. This
factor, they added, hinders most of the school-scheduled routines since most of the activities
require constant power to run the devices and software for teachers to deliver the entire
prescribed curriculum. It was also revealed that no hi-tech assistive technology can operate
without the use of electricity, but the more they exist without power, the greater the chances of
devices crushing and disturbing during teaching. One of the participants had this to say: ‘‘Most
of us are perceived not to teach, but the challenge is power shut down; we now cannot move

further, but only one side of the resource room has the battery”’ (Tr 3).
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Similar views were shared by participants Tr 1, Tr 2, and Tr 4, who agreed with the narratives
of the above participant. They described the power shortage in the school as one of the major
problems hindering the use of hi-tech assistive technology during teaching and learning. They
stated that electricity is not stable in their school, and load shading takes days or weeks. Most

of the hi-tech assistive devices used in teaching depend on electricity to function, they said.

Also, participants (N = 3) had perceptions pointing to unstable electricity in their school. One
of the participants had this to say:
Actually, the first challenge is power shortage which affects us when using
computers because it is not stable as we lack solar and UMEME can

disappear at any time affecting our work in case we are reading or in case we
are using Hi-tech devices in the lesson so, it is not stable (LWVI 4).

In a similar view, participants LWVI 2 and LWV 3 stated that electricity is not stable in their
school, yet load shading takes days or weeks, affecting the functionality of the hi-tech assistive

technology devices that depend on electricity.

According to the researcher, the availability of electricity promotes assistive technology
hardware and software functioning, which enhances teaching and learning. Lack of electricity
or power shutdown affects the devices in terms of operation and working, leading some time
to the crushing of hi-tech devices. This also affects the teaching and learning of LWVI by
teachers because, at a designated time, one has to exercise his or her teaching role. A power

shutdown brings all the programs to a standstill.

In another remark, participants (N = 5) pointed out that there were very few available hi-tech
assistive technologies compared to the number of LWVI and the teachers using them in the

school as a challenge. They also mentioned that some of the devices, though few, were not
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working up to the expectations to support teaching and learning for all learners in the school.

A participant had this to say:

Similar views were shared by participants Tr 1, Tr 2, and Tr 4, who agreed with the narratives
of the above participant. They described the power shortage in the school as one of the major
problems hindering the use of hi-tech assistive technology during teaching and learning. They
stated that electricity is not stable in their school, and load shading takes days or weeks. Most

of the hi-tech assistive devices used in teaching depend on electricity to function, they said.

Also, participants (N = 3) had perceptions pointing to unstable electricity in their school. One

of the participants had this to say:

Computers are few in number those which are installed with screen readers
and if there could be away, the number of them could be increased. There is
high competition for the few desktops installed so if the teacher wants to plan
it is not easy to remove the learners who are doing their personal work (Tr
2).

The verbatim responses by Tr 1 and Tr 3 showed that the school has very few hi-tech assistive
technology devices. They added that the number of these hi-tech assistive technology devices
compared to the number of users does not match and does not support the approach of one-to-
one training. It becomes challenging as some learners may not have hands-on experience due

to the limited number of assistive devices.

LWVI 3 said: ‘‘Uh, some hi-tech assistive technology devices like clear readers, Victor
readers, and most of the others | have been mentioning are very few, only two or less in the

school”’.

A similar view was mentioned by participant LWVI 1, who said that hi-tech assistive devices

are few in number and most of them would need to be used, but they were not enough for
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LWVI to depend on, so he confirmed that they at times make lines to access and use at least

one device.

In addition, participants (N = 4) stated that most teachers and LWVI in the school are not
trained to utilize hi-tech assistive technology. They added that out of 18 teachers and 102
LWVI, none of them had formal training in hi-tech assistive technology skills apart from the
informal trainings in workshops for less than a week. They agreed that at least three teachers
went through informal training just to acquire the basic knowledge and skills to utilize hi-tech

assistive technology in their school.

A participant said, ‘‘one challenge is that our LWVI and we teachers are not yet conversant
with hi-tech assistive technology use. We are moving slowly, so not all of us are knowledgeable

about these technologies’’ (Tr 3).

Similar opinions were mentioned by participants Tr 1 and Tr 4. They also confirmed that their
school staff had never had formal training on the utilization of hi-tech assistive technology

devices and software available in their school.

Another participant, LWV 4, said, ““...also, we are still having a few teachers trained who can
teach us how to use hi-tech assistive technology devices, as LWVI here are very many’’. Due
to their perceptions of a lack of training, neither the teachers nor the LWVI in the school were
able to utilize most of the hi-tech assistive technology that was supplied, like scientific talking

calculators, Optelec readers, and OCR software, to accomplish the tasks.

The researcher, after getting the views of the participants, suggests that in order for LWVI to
benefit from hi-tech assistive technology, they should undergo necessary training to enable

them to work fully with the devices available in their school. This can be made possible only
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if the teachers are formally trained in most assistive technology skills that they would transfer

to LWVI during the teaching and learning process.

Still to note is that participants (N = 3) raised the issue of inadequate space. In their perceptions,
they confirmed that the school received about 40 (forty) desk tops from UCC, and because the
resource room is small, only 20 desktops have been displayed to be utilized by 102 LWV and

18 teachers in the school. In their narratives, one of the participants had this to say:

You know...uuhh...also, we have inadequate space because of few
infrastructural setups in the school and so some of those not installed are
because of lack of enough space meaning having small resource room just
imagine the school here received 40 desktops but only 20 are here in the
room while the balance is kept not being used and yet we are many users like
18 teachers and 102 LWVI so even some times non-teaching staff also use
this machines (Tr 4).

In the same view, participants LWVI 3 and Tr 2 concurred that the school has limited space to
accommodate all the hi-tech assistive technology donated and assigned to the school. Because
of this, the devices are in the head teachers’ office, like the scientific talking calculators and
desk tops; others in the library, like the CCTV magnifiers; and others in the secretary’s office,

like the Braille embossers and printers.

From the findings, there is an indication that most of the hi-tech assistive technologies are less
utilized due to a lack of space to house the devices in the school. LWV and teachers mostly
use what is accessible to them, and some of the LWVI and teachers showed ignorance of the

existence of some hi-tech assistive technology devices found within the school.

The researcher equated the finding with the HAAT model, especially the component of
"context" or "environment" in which the person lives, including their social, cultural, physical,
and institutional contexts, which makes up the final major factor. Here, the finding shows that
humans, in this case the LWVI and the teachers, can only access the hi-tech assistive
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technology devices and software in a designated space available, like the resource room in a
school. However, if the school does not have enough space where the assistive technology is
displayed and utilized by LWV and teachers, then there is a high risk of less utilization of the
hi-tech assistive devices. Therefore, the environment plays a bigger role in the teaching and
learning of LWV if it is made available, accessible, adapted to cater for individual needs, and

can accommodate all the learning resources for both LWVI and teachers.

Additionally, participants (N = 3) stated that the desktops have few central processing units
(CPUs) and external butteries. They gave evidence through explanations in their narratives that
when the school was given 40 computer desktops, it was accompanied by four (4) system units,
meaning that by that time only four desktops were in a position to be used by LWVI and

teachers in this school. One of the participants said:

In this school somehow, we have computers but most of them do not have
the CPU to put it in position to work. | was told by the ICT teacher that other
computers can access JAWS but they each need a CPU or the system unit to
be installed and work so now it is like we have only 20 desktops in this room
but some share the CPU that is why we have some more other than using the
four which came incomplete when they were given to our school (LWV1 3)

Similarly, Tr 3 and Tr 1 agreed in their verbatim statements that having few system units would
make the school only utilize 20 desktops out of the 40 given to it by UCC in 2018. They added
that only four system units were given to work on four desktops, but as a school, they managed
to connect the 16 desktops to the four-system unit with one central server, which is why 20
desktops are in use while the rest are shelved until more system units are bought or distributed

to the school by the government or any well-wisher.

Picking from the participants’ narratives, the school is struggling to provide education as a right
for LWVI. This is evidenced by the LWVI themselves and the teachers that only four system

units were delivered in the school, meaning that at a certain point only four LWVI had to use
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the desktops with JAWS while others were waiting, and yet if all the desktops distributed to
the school had a complete system unit, then accessibility to information by the LWVI would
be easy by using all the 40 desktops. Following the principles that guide the provision of
assistive technology, it is said that availability, affordability, adaptability, acceptability,
accessibility, and quality, if well implemented, can promote full utilization of hi-tech assistive

technology in this school.

Another participant (N = 3) demonstrated that Demo JAWS keeps disappearing. They added
that the school uses unlicensed JAWS, which only exist for between 30 and 40 minutes and
disappear before a lesson is completed or even before completing revision. In their verbatim

expression, one of the participants lamented that:

Uummm there is also lack of permanent JAWS in the school apart from only
for the ICT teacher. like | said all the licensed JAWS that we got from
Ministry of Education and Sports and AWSIP expired so we keep
downloading the Demo JAWS but cannot persist for a longer time while
using during teaching and learning process, so the rate of disappearing of
these JAWS are high (Tr 2).

In a similar view, LWVI 1 and LWVI 4 agreed with the rest that Demo JAWS used in the
school presents a challenge to the LWVI and teachers in the school since it keeps on

disappearing during teaching and learning, hence ending lessons before completing them.

From the findings above, JAWS are the software that supports and enhances teaching and
learning for LWV and teachers, and they depend on them to perform most of the academic
activities, but they are expensive in terms of the amount one can afford to own on his or her
personal computer, which are approximately 3.8 million Ugandan shillings each. So, due to no
other option, the school depends on Demo JAWS to perform some tasks, leaving most of the
work unturned. This situation in this secondary school prevents the LWVI from utilizing the

technology available, as their education rights are also ruined.

69



Other participants (N = 3) mentioned unstable networks affecting internet access. In addition,
they said that since most of the hi-tech assistive technology works with the available network,
which is always on and off, it prevents LWVI and teachers from accessing information in the
online library and conducting personal research on their academic areas. One of the participants

had this to say:

...and ... sure we have limited accessibility to the network where some of
the Hi-tech assistive technology devices that we use are displayed and this
network here really affect the internet that help us to access most of the online
documents (LWVI 3).

Similar views were raised by participants Tr 4 and Tr 2, who said that the internet network is
a challenge that the LWV and teachers go through in the school that regularly prevents them

from accessing the information at the time they may need it.

The findings above show that the internet connection plays a role in processing online
information. Interfacing between the LWV and teachers’ aids in promoting research for all the
users of hi-tech assistive technology in the school. Any interference or disturbance with the
internet network connection affects most LWVIs’ learning and the operation of their school
roles. Mostly, computers with JAWS, both laptops and desktops, Victor readers, Optelec
readers, and many other hi-tech assistive technology devices and software require a stable
internet connection for proper function, which helps to enhance teaching and learning for both

LWVI and teachers in this secondary school.

A participant (N = 1) noted low processing speed for hi-tech assistive technology used in the
school. Added to that, Victor Reader, orbit readers, JAWS, desktops, and laptops take a long
time to be powered, open for operations, and mostly crushed due to virus infections. The
participant also said that by being slow, devices also make a lot of noise due to the lack of

headsets that learners use during the lesson. Another view of this participant was that even the
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colors on CCTV magnifiers affect the residual vision for LWV and make the eyes to pain. The
participants’ narrative also mentioned inadequate servicing, repair, and maintenance skills to

affect the utilization of hi-tech assistive technology in the school. Participant LWVI 3 said:

... the challenge | see with most of the Hi-tech assistive technology we have
has slow speed like the victor readers, computer take long to show-up, make
a lot of noise due to lack of headsets their colours like the CCTV magnifiers
make the eye to pain, and not easily serviced as some need spare parts which
are very expensive.

An expression from the above finding shows that headsets are helpful to control noise on some
systems, like computers with JAWS, to create a harmonious working environment among
LWV and teachers during the teaching and learning process. The concentration rate for LWVI
in the narrative above is low because of the noise produced by JAWS since every class
participant has to keep pressing and working with the desktops. It is also evidenced by the
finding that whenever the hi-tech assistive technology devices break down, it becomes very
difficult to maintain them or resolve them to work again due to inadequate servicing, repair,

and cost in terms of spares for some hi-tech assistive technology devices.

4.5 Ways hi-tech assistive technology utilized by teachers and LWVI.

The emerging issues in this section were the ways hi-tech assistive technology helps to teach
LWVI, academic areas that provide difficulties in using hi-tech assistive technology, and
participants’ opinions on the use of hi-tech assistive technology. Each of the above findings is

presented in the sections below:

Table 5: Hi-tech assistive technology utilized by LWVI and teachers

Teaching

It simplifies access to information.

Hi-tech assistive technology makes teachers and LWV carryout research easily.

They use Hi-tech assistive technology in recording, taking notes, reading and revision of the
recorded books, lessons and exercises.

They use Hi-tech assistive technology to play music during leisure time.
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Academic areas that provide difficulties in using Hi-tech assistive technology devices
and software

Science subjects (biology, physics and chemistry).

General science for learners with disabilities including LWVI

Mathematics due to many calculations and lack of scientific talking calculators

Geography due to maps and map reading

Economics due to (graphs, calculations, drawings and illustrations)

Opinions of the participants on the use of Hi-tech assistive technology in schools

Increasing on the number of Hi-tech assistive technologies in secondary schools would
promote fair utilization of the solutions and products available by LWVI and teachers.

It would be better for teachers and LWV to be trained on using Hi-tech assistive technology
regularly

Constructing more spacious resource rooms or lab to provide space for installation of the most
Hi-tech assistive technology kept in the school

There should be purchase and provision of licensed JAWS to secondary schools.

Speeding up the domestication of the Marrakesh treaty would help to access online library
materials with less restriction.

The manufactures should pilot Hi-tech assistive technology solutions and products users.

Source: Primary Data 2023

4.5.1 Hi-tech assistive technology for teaching.

Participants were asked to suggest ways in which hi-tech assistive technology could help them

teach LWV in their school. A number of issues emerged, as presented and discussed below:

From the narratives of the participants (N = 5), participants stated that it simplifies access to
information. The findings claimed that if the school had nothing of the available hi-tech
assistive technology, then it would be very difficult for LWVI to know what happens
academically. They stated that it is these hi-tech assistive technologies that have very much
tried to promote access to information, like text books in soft format, reading materials like
literature novels, stored documents, and adapted curriculum materials. A response from one of
the participants was: ““So, it makes the curriculum accessible to LWVI other than describing
what they are not utilizing, and by doing so, eases information access’’ (Tr 2). Another

participant said:
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These things are very, very helpful to me in the way that they enable me to
access most the information for my academic purposes most, especially the
computers and the victor readers help me a lot but the problem is that the
JAWS can disappear and this victor reader is very few so we some time work
in shift if you need to use them like victor readers which are not enough.
Yeah but | have to wait always for others to finish then I also get though it
delays (LWVI 1).

Similarly, participant LWVI 3 said:

The one, called CCTV magnifier help me as screen reader since am of low
vision they expand print materials making it already accessible by my sight
yeah... by enlarging digits and letter as well as sentences uuhhh... making
me able to read the print.

Similar responses were given by participants Tr 1 and LWVI 2, who said that hi-tech assistive
technology helps to simplify access to information by distributing electronic Braille work to
the orbit readers, making LWV easier to follow. They also added that devices give access to
various methods of gaining information or learning, reducing the teacher's explanation from

time to time.

Based on the above findings, the verbatim statements show that with the help of hi-tech
assistive technology, teachers and LWVI can access information, which helps to enhance
teaching and learning in their school. The challenge with the devices, though, is that they

support information access but are not enough to be used by all learners and teachers at a time.

The findings are in line with the HAAT model, where it states that "assistive technology,” in
this case, hi-tech assistive technology, acts as an outside enabler like the tools and/or devices
used by teachers and LWVI to participate in a very specific activity where a sensory system
can be replaced or enhanced to easily access the information through an interface, processor,
or environment and produce activity output. Here, LWV discovers, explores, and participates

to gain like others, even in a situation where there are no teachers to keep engaging learners,
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but LWV uses the available hi-tech assistive technology resources to read, revise, and perform

various activities on their own.

A group of other participants (N = 5) mentioned that hi-tech assistive technology makes
teachers and LWV carry out research easily. They added that whenever there is internet access,
they can surf online educational materials during their free time or after the lessons to discover
more information related to subjects in addition to what teachers give them. One of the

participants said:

Uh...devices we have here are helpful as they facilitate learning and making
research for both the teachers and the learners faster at personal level
improving on our knowledge. So, i make research, and then listen to the
recorded work...mmbh especially in literature even in other textbooks (Tr 3).

Participant LWVI 3 said, ‘‘we do research using the computers with JAWS, but the viruses are

much and keep disturbing’’.

Participants LWVI1 1 and Tr 4 as well stated that they use hi-tech assistive technology in
researching at the personal and class level for teachers and LWVI in this secondary school. In
their narratives, participants pointed out that, though hi-tech assistive technology devices and

software are used to carry out research, they are affected by power shortages and internet issues.

In the finding above, there is an indication that LWV and teachers do some research using hi-
tech assistive technology devices and software like computers with JAWS, Victor Readers, and
Blaze ET with the help of OCR services. However, most times there is failure in the systems
that end up posing challenges of inability to access information researched by LWVI and
teachers due to power shutdowns, network failures, and internet failures. Therefore, the school
where the study took place used hi-tech assistive technology to conduct research amidst various

barriers, as mentioned above.
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Another set of participants (N = 5) stated that they use hi-tech assistive technology in recording,
taking notes, reading, and revising the recorded books, lessons, and exercises. They added that
after lessons, LWVI retrieves all the information during personal reading to help in preparation
for assessments in terms of weekly, monthly, and termly tests as well as national examinations.
One of the participants had this to say: “Yeah, we use the hi-tech devices to record, read, and

revise work and assignments” (LWVI 4).

Another participant narrated that ‘‘Some hi-tech devices like Victor Readers are so useful in
storing information as they can record it, then store it through saving and listening to it in

one's free time" (LWVI 3).

In a related statement, participant Trl had this to say:

Umm... during eemmu... the class lessons as I have told you, LWVT use the
devices for taking notes. Then also the audio devices | told you about are
recording lessons which learners follow most especially during literature
lessons, there are those books that are produced in audio using the other
software | told you that text aloud so once we produce that audio, then we
put in the audio players and they are able to listen to audios recorded.

Relatedly, LWVI 2 and Tr 4 observed that the hi-tech assistive technology available in the
school is used for various activities by LWVI and teachers to record, read, revise, and take
notes, which are used at a time when needed, but the problem is that the devices are not enough,
are crushed by the virus, break down easily, and sometimes refuse to access JAWS on the

computers.

The findings and statements above point out that without the use of hi-tech assistive
technology, it would be very difficult for LWVI to participate, explore, and achieve
academically, but with the availability of some hi-tech assistive technology in this secondary

school, LWV and teachers are able to access recorded information and use it in the future. The
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researcher observed an issue of inadequate hi-tech assistive technology resources, which affect
the time scheduled for the lessons, and some LWVI who do not possess the devices, for

example, Victor readers, Blaze ET, and audio recorders.

Participants (N = 3) also mentioned that they use hi-tech assistive technology to play music
during leisure time. They said that music is one of the motivators to learning, and after the
lessons, LWV uses Victor Readers and, at times, Blaze ET to record and play music that makes

them relax and promote learning. A response from one participant was:

Like for the case of music | use victor readers to play music during my leisure
time and some like computers and victor readers | use to access internet
though others may fail to access internet due to factory errors (LWVI 2).

The responses from participants LWVI 3 and LWVI 4 indicate that some hi-tech assistive
technology available in the school is sometimes used to play music during the weekend for
leisure and entertainment. These participants say that if the hi-tech assistive technology
available, like Victor Readers, were missing, then this school would be one of the most boring
areas to live in. They added that through recording, one can produce a song that can be used
for business, most especially church songs, which makes LWV relax whenever exhausted. In
addition, they said that some of the hi-tech assistive technology devices have a good storage
system, which makes them download and store information, including music, stories, and

poems, for those offering literature at the ‘A’ level.

From the findings, the results show that music is one of the sports activities that promote
physical fitness by boosting physical exercise among LWVI. It is therefore important for all
learners to at least own a device that can be used to produce music that can be used during
physical education lessons and entertainment times to make them relax after the vigorous class

lessons.
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4.5.2 Academic areas that provide difficulties in using Hi-tech assistive technology

From the data, participants (N = 6) mentioned that science subjects (Biology, Physics, and
Chemistry), also called general science for learners with disabilities, including LWVI,
mathematics due to many calculations and a lack of scientific talking calculators, and
geography due to maps and map reading, are difficult to teach even with the available hi-tech
assistive technology in this secondary school, so they are taught at the ‘O’ level in this school
due to the new lower secondary curriculum, which spells out all the compulsory subjects being
many for all learners regardless of their disabilities. For LW VI in upper secondary, or ‘A’ level,
it is challenging to teach economics due to graphs, calculations, drawings, and illustrations;
mathematics due to many calculations and lack of scientific talking calculators; geography due
to maps and map reading; and science subjects. So LWVI in this school offers arts
combinations comprising history, literature, and divinity, which they claim they can easily
manipulate with the hi-tech assistive technology in the school. They added that LWV from
senior one and senior two offer 12 subjects, 11 compulsories and 1 elective, and those at senior
three and four are expected to do eight and nine subjects, where seven are compulsory and one

or two electives. One of the participants said:

Now when it comes to areas or academic subjects, we have not yet explored
more on science subjects that is otherwise with time we would also need
teaching those pure sciences but it is very had to do with our LWVI in this
school (Tr 4).

Participant Tr 1 stated:

Umm | think the areas that are more wanting is generally on sciences and
teaching science concepts are not very easily to grasped and then also in the
business area like economics because | have received concerns from the
economic teacher that it is not easy to teach LWVI graph with Hi-tech
assistive technology devices and the drawings and illustrations mmm and
here we do not generally do map reading in geography subjects, in general
science like Biology, chemistry and physics in ‘O’ Level General science
here ends in ‘O’ level and ‘A’ Level most learners have Arts combination
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which can somehow be done with the use of Hi-tech assistive technologies
but also very complicated due to unstable power, Demo JAWS and being
few in numbers compared to the users.

To the same question, a response from another participant was:

Mostly I think the science subjects and here we have general science which
has Biology Chemistry and Physics due to the practical done from time to
time in each subject. Some of the subjects in ‘O’ level are compulsory as
stated in the national curriculum development Centre and not ease to teach
even with some of these Hi-tech assistive technology devices in this school.
Also, Agriculture then Mathematics but we do not have scientific talking
calculators to use in teaching the subject a part from depending on Braille
yes...but also Economics because has a lot of calculations and many notes,
geography because there are very many maps and map reading (Tr 3).

Furthermore, participants LWVI 1, LWVI 2, and LWVI 4 gave similar responses to other
participants who mentioned science subjects as one of those that are not easy to teach LWVI
in this school due to their nature, complications, and requirements. They also added that LWVI

in this school offers only art subjects for the reasons best known to the school.

From the verbatim statements, LWVI and teachers face challenges in teaching most of the
marketable subjects like biology, chemistry, physics, mathematics, geography, and economics.
The whole school doesn’t benefit a lot because the hi-tech assistive technology available in this
school does not support appropriately full teaching of the mentioned subjects. Teachers have
developed a negative attitude toward teaching the mentioned academic areas because of

inadequate support for teaching and learning materials.

4.5.3 Participants’ opinion on the use of Hi-tech assistive technology

When participants were asked what should be done to ensure that hi-tech assistive technology
is used fairly and well in their school, many views came up, including increasing the number
of hi-tech assistive technologies in the school, training teachers and LWVI on the use of hi-

tech assistive technology, constructing more spacious resource rooms or labs to provide space
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for the installation of the kept devices, purchasing and providing licensed JAWS, speeding up
the domestication of the Marrakesh treaty, and piloting hi-tech assistive technology solutions

and products before giving them to users. They are analyzed and presented below:

Participants (N = 7) suggested that increasing the number of hi-tech assistive technologies in
secondary schools would promote fair utilization of the solutions and products available by
LWVI and teachers. They said that the inadequate numbers of these devices hinder the
participation of LWVI during teaching and learning as many are left unattended to by the

teachers, hence affecting the scheduled school programs. One of the participants said:

Actually, in my opinion, we are around a hundred plus in this school and the
Hi-tech assistive technology are very few. First of all, if they can increase on
them like orbit readers, victor readers, clear readers, CCTV magnifiers,
laptops and computers with JAWS, Blaze ET and scientific talking
calculators because we use them to read and translate books (LWV1 4).

Furthermore, another participant had this to say:

Ok we need to make sure we add the number of most Hi-tech assistive
technology devices which are very few in this school for example we have
to add victor readers, the scientific talking calculators which is just one
compared to 102 LWVI and 18 teachers, 10 laptops only may not be enough
and eeh needs adding more at least (Tr 4).

Also, in verbatim statement, participant LWV 3 said:

....Another suggestion that, uh, still on distribution mm-hmm... the
government should ensure that at least a student in a school can access
equipment by increasing on their numbers to avoid limit in use. Yes... so
here we just struggle, for the few gadgets available in which results into other
repercussions of not completing the work on time yes...

Additionally, a participant stated that:

More of the devices and software such as CCTV, victor readers, blaze ET,
permanent JAWS, can be added because what we have is a few and in small
numbers compared to the number of LWVI in the school imagine the CCTV
Magnifies are very few and LWVI line up to use in shifts one available and
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functioning in the school out of many LWVI, also clear readers need addition
because the school has only one working out of three (Tr 2).

Based on the participants’ verbal statements, participants LWVI 1, Tr 1, and LWVI 2 had a
similar view, stating that hi-tech assistive technology should be increased to increase the
number of LWVI and teachers in the school. They added that if the number of devices can be
increased so that each LWV can own at least one device to use, it would simplify the teaching
and learning process in secondary schools. They also added that having more hi-tech assistive
technologies will promote participation, involvement, and achievement by motivating both

teachers and LWV to teach and learn, thus improving academic performance.

The findings clearly indicate that learner participation using hi-tech assistive technology is low
due to inadequate hi-tech assistive technology devices in this school. This situation reduces the
LWVI attitude to learn and compete with others as the curriculum areas require. This shows
that many lessons go unattended, affecting all other scheduled programs in the school due to
inadequate hi-tech assistive technology resources, and yet LWVI depends on these

technologies to perform all activities if they have to be independent in the school sphere.

The participants (N = 4) suggested that it would be better for teachers and LWVI to be trained
on using hi-tech assistive technology regularly in the school of study. They added that training
on the use of hi-tech assistive technology devices promotes self-interaction with the devices,
independent living, and full utilization of the technology during the teaching and learning

process for LWV1 and the teachers. One of the participants had this to say:

Mine is still on training eeeh! And change of mind set because when you are
trained you will know something and you will feel okay working with the
new advanced technology but if you do not know, even the strength to use
what is available will go away so we need a lot of training here on all the Hi-
tech assistive technology devices and software available. The training should
always be done regularly like at the beginning of the term. | think CPDs
should be strengthened on the use of Hi-tech assistive technologies available
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in schools for both teachers and LWV to master on the use so that we acquire
the necessary skills that will always encourage us to do the work always here
and make work easier to read for the LWVI especially changing those
descriptions and also the training that am talking about should aim at making
all the assistive technology be used by all the users and be able to choose
which device to use for which lesson to make it simplified (Tr 2).

Another participant narrated that:

Maybe if they can continue training both our teachers and us LWVI on the
use of most Hi-tech assistive technology yeah...it can make us work with a
lot of ease but whenever you fail to use what is available, ...one develops a
negative attitude about these gadgets (LWV1 4).

Similarly, LWVI 2 and Tr 1 concurred with the statement that training for teachers and LWVI
in using hi-tech assistive technology is wanted. They continued expressing their view on
training and said that if all users are trained, then the teaching and learning process will be
simplified and all recommended curriculum subjects will be dealt with, as every learner will
be a master of himself or herself in terms of exploration and discoveries during the teaching
and learning process. They also said that if the assistive technology could be part of the teacher
training course, that would really help and make work easier in the use of teaching and learning
with the hi-tech assistive technology devices because, in most cases, teachers who qualify do

not know about assistive technology and they face it from the field wherever they go to teach.

From the findings above, training teachers and LWVI on hi-tech utilization in secondary
schools plays a big role in enhancing teaching and learning, as LWV1 and teachers will be able
to explore the world independently and reduce the teachers’ work of spoon-feeding learners.
LWV and teachers, if trained, will be able to use the hi-tech assistive technology devices and
software to carry out research, download online documents, and store them for LWV retrieval
for future use with a lot of ease. Furthermore, the expressions from the finding show a negative
attitude toward the utilization of hi-tech assistive technology systems due to the lack of training

of both teachers and LWVI in secondary schools in Uganda.

81



Also, other participants (N = 3) suggested constructing more spacious resource rooms or labs
to provide space for the installation of the most hi-tech assistive technology kept in the school

of study. One of the participants said:

Mmm, we need space so that some of the computers kept can be put to use
imagine about 20 monitors are just kept yeah and also lack the system unit
as provided by UCC who gave us 40 monitors with only four system unit
rendering other devices to be kept and not in use. As you can see this school
still lacks structures and even this resource room doubles as | have told you
of two things, the resource room and computer lab and also act as school
administration block so it is a challenge to use the gadgets fully and fairly
because the space is not there (Tr 1)

Similarly, LWVI 1 and Tr 3 also mentioned the need for the construction of a more spacious
resource room or lab, separating a computer lab for ICT lessons from an assistive technology
resource room that may house both modern and local assistive technology devices. This is
because the ICT lab is not easily accessible and locked to protect the computers, but if a room
is created for the hi-tech assistive technology, then it would be freely accessible by LWVI to
perform their research activities, exploit the world through reading using the devices and

software, and a special network connection to aid access to the internet can be provided.

From the participants’ narratives above, the researcher took a keen look at the available
resource room for both computer ICT labs for ICT lessons and assistive technologies available
in the school. The expressions indicated that the lab as well as the resource room were too small
to accommodate all the hi-tech assistive technology devices owned in the school, and that is
why some were kept non-used, for example, some orbit readers, desktops, laptops, CCTV

magnifiers, scientific talking calculators, and Blaze ET.

Other participants (N = 3) mentioned that there should be the purchase and provision of
licensed JAWS to secondary schools, especially Madera Secondary School for the Blind. They

added that most of the JAWS used in the school are demo JAWS, which are short-lived and
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keep disappearing even when a lesson is being conducted. It was also revealed that most of the
licensed JAWS that the school has expired are expensive for the school to buy as there are very
few financial resources that the school receives. From the verbal statements of the participants,
they explained that the Demo JAWS can only be used for less than 30 minutes, and most of the
lessons in the school take at least an hour, so they say such a status keeps interfering with the
teaching and learning process for both the teachers and LWVI in the school. One of the

participants had this to say:

JAWS in the computer should be licensed so that they are used permanently
without disappearing as we depend mostly on Demo JAWS which work for
shot time and disappear shortly (LWV1 3).

Similarly, participants LWV 4 and Tr 3 mentioned the same verbal statements that most of the
hi-tech assistive technology like JAWS used in the school were not licensed, so they suggested
that instead of using the demo JAWS, it would be of value to install the licensed JAWS, which
are permanent to use in school for proper enhancement of the teaching and learning process for

LWVI and teachers in secondary schools.

Based on the participants’ ideas, LWVI in secondary schools can only achieve participation
with the aid of hi-tech assistive technology hardware and installed software such as screen
readers, also called JAWS, but to make the JAWS of value, most of them would be licensed
JAWS, which perform tasks for a longer time without disappearing to maintain consistency
during the teaching and learning of LWVI in secondary schools. Having licensed JAWS
promotes positive attitudes among learners and encourages continuity in the learning and
teaching process. The researcher also used one of the computers with JAWS from the resource
room to type one of the verbatim statements from one of the participants in the way of
transcribing the finding. The said Demo JAWS disappeared shortly before 40 minutes, and
there were no headsets connected to computers in use, so there was a lot of noise produced

since every LWVI was using the available computer with the Demo JAWS. Therefore, this
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gave clear evidence that the participants’ submissions were true. The kind of JAWS used in the
school does not support continuous teaching and learning if licensed JAWS and headsets for
the computers are not given to the school. This is because even the noise interferes with the

smooth flow of the lesson.

A participant (N = 1) stated that speeding up the domestication of the Marrakesh treaty would
help LWVI and teachers access online library materials with fewer restrictions in the area of
this study. He added that restrictions on accessing soft copy materials that can be transformed
into Braille or other accessible formats for easy use on hi-tech assistive technology devices
remain a challenge to the teaching and learning process in most secondary schools. The
participant said:

Uaaa...one other thing is the issue of Marrakesh treaty domestication it still

remains a challenge because sometimes we do not access to soft copy work.

So, this process should be fastened so that it becomes easier for us to get

materials because there are co-operate restrictions to accessing soft copy

materials that can be transformed into Braille or other accessible format for

easy use on Hi-tech assistive technology devices. The treaty can provide an

open door for LWVI and teachers to access online libraries like book share
(Tr1).

According to the verbatim expression, most LWV!1 fail to access the reading materials in soft
copy just because of the restrictions imposed on them by the publishers and other cooperate
agencies. Evidence was seen during the COVID-19 error when the National Curriculum
Development Centre developed education materials and made hard copies for only ordinary
learners, leaving those with disabilities, particularly LWV, without anything to access for their
continued studies. The publishers failed to provide the ministry of education and sports with
the soft copies on time, and the accessibility restriction could not allow LWV1 and teachers to
make educational materials in accessible formats for their personal study. These findings show

that there are a lot of imbalances in service delivery when it comes to the education of people
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with disabilities, including those with visual impairments, even when using hi-tech assistive

technology to explore during the teaching and learning process.

Another participant (N = 1) suggested that the producers or manufacturers should pilot hi-tech
assistive technology solutions and products before giving them to users, who are in this case
LWVI and teachers in secondary schools and other learning institutions, more so at Madera
Secondary School for the Blind. The participant pointed out that some hi-tech assistive
technology devices are made with factory errors in them. The errors prevent them from
accessing JAWS, power, and the internet network, which aid in the operation of the devices by
the LWV and the teachers in schools during the teaching and learning process. The participant
said:

Uuhhh... also most of the manufacturers of these Hi-tech assistive

technology should tryout or pilot these devices and software at least with the

users to check whether there are well before bringing them on market for

LWVI and teachers to use in secondary schools yeah or other learning

institutions because they at times have factory error preventing them from
functioning, accessing internet network and power (Tr 3).

The findings above indicate that not all manufactured hi-tech products and solutions are worthy
for LWV and teachers to be used in secondary schools, but continuous testing and piloting are
necessary to improve their functioning. It also shows that most of the school activities are
hampered by some of the hi-tech assistive technology, which has errors at the time of
manufacturing. This kind of situation affects the attitude of LWVI and teachers toward the
utilization of hi-tech assistive technology devices and software available at Madera Secondary
School for the Blind. Through observation, some of the Victor readers, orbit readers, and
computers were corrupted with errors that could not work anymore, and this affected access to
more of the hi-tech assistive technology devices, creating a state of competition for the few

working ones.
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CHAPTER FIVE

SUMMARY, DISCUSSION, CONCLUSION AND RECOMMENDATION

5.1 Introduction

The purpose of this study was to explore the utilization of hi-tech assistive technology by
teachers and learners with visual impairments at Madera Secondary School for the Blind in
Uganda. In this chapter, the researcher presents the summary, conclusion, and
recommendations of the findings on the utilization of hi-tech assistive technology by teachers
and LWVI during teaching and learning at Madera Secondary School for the Blind in Uganda.
The study objectives include: to examine the nature of hi-tech assistive technology available
for teachers and LWVI; to analyze the perceptions of teachers and LWV1 on the use of hi-tech
assistive technology; To find out how hi-tech assistive technology is utilized by teachers and

LWV at Madera Secondary School for the Blind in Uganda.

5.2 Summary of Findings
In this section, the researcher summarized the findings following each research study objective

as presented below:
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5.2.1 The nature of the available hi-tech assistive technology for teachers and LWVI

After asking the participants about the most available and most utilized hi-tech assistive
technology at the school where the study took place, the study discovered that computers
mostly with Demo JAWS were displayed as observed in the assistive technology resource
room. Only four (4) out of the 20 computer desktops were fully connected with the central
processing unit; external buttery was adapted to the needs of teachers and LWVI. The
remaining sixteen (16) desktops were on one central server and used Demo JAWS, which
existed shortly. Other hi-tech assistive technology available but not in the resource room were:
five Victor readers, 40 orbit 20 readers, two clear readers, one Blaze ET, and one scientific
talking calculator kept in the head teacher’s office; one CCTV magnifier was found kept in the
library; as well as one embosser in the secretary’s office. Twenty computer desktops in the
school were also found kept in the head teacher’s office on bookshelves that were not functional

due to a lack of a central processing unit (CPU).

The mentioned and observed hi-tech assistive technology was not enough compared to the 102
LWVI and 18 teachers in the school. Other devices such as the Optelec focus blue Braille
display, I Loview HD, pal scanner, and Omni readers were mentioned but not readily available
and seen by the researcher. Furthermore, some of the hi-tech assistive technology was spoiled
by the LWVI, weather conditions (moist, water, too much heat), and factory errors. LWVI and
teachers mostly used hi-tech assistive technology to enhance the teaching and learning of

subjects like literature, English, history, ICT, and CRE/Divinity compared to science subjects.

5.2.2 Perceptions of teachers and LWVI on the use of hi-tech assistive technology

After asking the participants about their perceptions of the use of hi-tech assistive technology
at their secondary school, the views of the participants were that no teacher or LWVI was
formally trained to use hi-tech assistive technology, but few teachers had informal basic

training in workshops to essentially use hi-tech assistive technology devices and software
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during teaching and learning in the school. For example, the ICT teacher had a qualification in
CRE and history but not in ICT or a related subject, so they used the self-discovery methods
of the hi-tech assistive technology explorations to instruct the LWVI during lessons.
Furthermore, the researcher established that no teacher or LWV was trained in the repair and
maintenance of the hi-tech assistive technology devices available in the school. This may affect
the operation of the school program in case the devices breakdown. The researcher discovered
that at times the school hires repair and maintenance services from enabling services and sense

international at a cost, which makes most spoilt devices unusable.

Additionally, the participants revealed that there were gaps with a power shortage that was
hardly available, hindering teaching and learning by LWV and teachers, and inadequate space,
making most of the hi-tech assistive technology scattered in different offices instead of being
assembled in one resource room. This affected LWVI and teachers’ ability to access some of
the hi-tech assistive technology that remained lying on the shelves and cupboards in offices
and libraries, not being utilized. The study also revealed that the teachers and LWVI majorly
depended on Demo JAWS and NVDA, an open-source program, to participate in the teaching
and learning process. Demo JAWS existed for a shorter time, mostly 30 minutes, and kept on
expiring since most of the licensed JAWS given to the school by the Ministry of Education and
Sports, All We See Is Possibility (AWSIP), had expired two years ago; therefore, the situation

posed a gap in information acquisition by teachers and LWVI in the school.

Also, the study highlighted that most of the hi-tech assistive technology had slow processing
speed, powering took time for one to start working, and devices like computers with JAWS

produced a lot of noise due to a lack of headsets whenever in use, thus affecting concentration.
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5.2.3 Ways hi-tech assistive technology is utilized by teachers and LWVI

After asking the participants about how hi-tech assistive technology is utilized, the study
revealed that by using hi-tech assistive technology, access to information by LWVI and
teachers become simplified through retrieving the recorded information from the victor readers
and orbit readers, carry out research easily through using the software and internet connection,
record as well revise audio work and notes through use of CCTV and listening to recorded
work, participate in leisure activities through playing music using hi-tech assistive devices but
the problem was inadequate knowledge and skills to operate most of the hi-tech assistive
technology devices and software, unstable internet connection to research information and lack
of repair services. The study also established that general science subjects (chemistry, physics,
and biology) were only taught to ‘O’ level LWVI, whereas in ‘A’ level, most LWVI offered
arts combination just because science subjects like physics, chemistry, and biology were not
easily taught by the teachers as there was a constant lack of devices like smart Braille machines,
scientific talking calculators, and Duxbury Braille Translator (DBT) software, and yet the
National Curriculum Development Centre (NCDC) prescribes all compulsory and elective
subjects to be done by all learners. Also, the study revealed that subjects such as mathematics,
geography, and economics had a lot of calculations, formulae, diagrams, illustrations, graphs,
equations, maps, and map reading contents, which are not simple to teach and learn by teachers
and LWVI with less knowledge and skills on the utilization of hi-tech assistive technologies
available on the market. The study further revealed that increasing the number of hi-tech
assistive technology in the secondary school where the study took place provides an avenue for
LWV to participate in class and after-class activities. Findings showed that hi-tech assistive
devices were inadequate compared to the number of users. Imagine five Victor readers used by
102 LWVI and 18 teachers. Also, the study discovered that training teachers and LWVI

formally and practically on the uses of various hi-tech assistive technology promotes
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participation and makes all subjects liked and offered by LWVI at all levels. In addition, the
study established that the power supply was inadequate, yet if it were constant, it would
promote the proficiency of the devices, increase device life span, increase the processing speed

of devices, and strengthen work efficiency by teachers and LWVI.

5.3 Discussion of results

The discussion section addressed each objective of the study separately as presented below:

5.3.1 The nature of the available hi-tech assistive technology for teachers and LWVI

These findings are in line with the literature review cited by the Royal National Institute for
the Blind (RNIB, 2014), which mentioned some of the hi-tech assistive technology used by
teachers and LWV as: software for speech recognition, screen readers, and screen magnifiers;
software for OCR used in Blaze ET; text-to-speech (TTS); oversized monitors; magnifiers with
a CCTV; scanners; standalone reading machines; Dictaphones; Duxbury Braille Translation
(DBT) software; Braille embossers; smart Braille writers; refreshable Braille displays; digital
books; Focus blue Braille display; omni readers; orbit readers; clear readers; scientific talking
calculators; and Victor Reader. These were seen available at Madera Secondary School for the

Blind in having teachers and LWVI.

Similarly, ICT Policy (2014) Article 2 on communication, according to Makoza (2019) Section
1.1 on "Defining ICT Technologies and Disability for Uganda,” listed: speech-to-text
programs, screen readers, Victor readers, orbit readers, OCR programs, Blaze ET, Braille
printers and embossers, mobile smart phones, internet, Automated Teller Machines (ATMs),
digital systems like recorders, Merlin 20 CCTV magnifiers for learners with low vision,
scientific talking calculators, computers, and laptops with JAWS as one of the hi-tech assistive

technologies used by teachers and LWV in secondary schools.
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Similarly, teachers and LWVI in several African nations, including Ghana, Kenya, Tanzania,
Nigeria, and South Africa, use hi-tech assistive technology available for them in schools, and
efforts are made by different governments to provide quality working devices to enhance
teaching and learning processes (Wachiuri, 2015). These efforts are at times hindered by
financial constraints and consequently small budget allocations, affecting the purchase and
distribution of hi-tech assistive technology devices, hence affecting the numbers given to
secondary schools. Pilot projects based on buying different talking software versions, such as
Jaws and Dolphin pens, and recycling old computers have been adopted, but the number of hi-

tech assistive technology devices is still limited.

The finding is also in line with Agabirwe and Kiyingi (2020), who observed that even though
the government of Uganda and its partners have continued to fairly distribute hi-tech assistive
technology in secondary schools, according to reports from the Ministry of Education and
Sports (2015) and UCC (2015), only 193 of the 395 computers provided have been used
regularly, and out of 120 MP3 players, 32 are utilized, forty Braille embossers were provided,
of which 11 are used, and of the 154 card readers supplied, 42 are used by LWVI and teachers

during the teaching and learning process.

Connected to the above, Smith and Kelly (2014) say that the use of hi-tech assistive technology
by LWVI is a desirable solution when having laptops, computers, and other personal assistive
technology devices with an operating system, well-fixed accessibility features and settings,
good processing capacity, and good storage capacity. Processing capacity is essential to play
audiovisual learning material and to modify the visual appearance of texts, which enhance
learning for LWVI. Further, the hi-tech assistive technology devices in use with low processing
speeds may affect the usability of the accessible learning content and the attitude of the users,

thus being discarded or rejected and considered less valued.
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A study on the provision of hi-tech assistive technology to teachers and LWVI in Ghana
revealed that LWVI find it difficult to access relevant information for academic work due to
the unavailability of devices in the library, as most of them are kept because they are faulty

with less response to power and internet (Mansa, 2017).

In a related account, Isaila (2014) observes that for easier accessibility of information by
learners with visual impairments in educational institutions, the use of hi-tech electronic and
digital assistive technologies, which include a variety of solutions like JAWSs, COBRA,
Dolphin Guide, Zoom Text and Fusion, Supernova, Audio to Text, DBT, tactile view, and

NVDA, should be applied.

Likewise, Manduchi (2012) mentions other hi-tech assistive technology software solutions
commonly used and may be of value to LWVI, including library information resources like
electronic books, simulations, online PDF documents, the internet, websites, materials on
storage media like flash drives and CD ROMs, e-mails, music, WhatsApp, Canva, Google
Docs, zoom links, Google Slides, and Monefy solutions that, if made available, can enhance
learning in sub-Saharan African schools. The discussion from the above scholar is also in line
with Chandra (2021), who examined the use of screen readers in India and discovered that
JAWS was the program that teachers and LWV used most frequently. The next widely used
screen reading program was NVDA, which had the advantages of being open-source, portable,
and simple to use with the USB. However, given that India is a multilingual nation, concerns
about language accents were anticipated to exist (Kaulu, 2019). This situation is similar to that
at Madera Secondary School for the Blind in Uganda, which has a diverse LWVI using JAWS,

producing a language accent not familiar to the teachers and LWVI.

The finding is in line with the study by various scholars. Setiawan et al. (2020) stated that

teaching and learning for LWVI in secondary schools require the use of hi-tech assistive
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technology for easier demonstration of their accessible learning subjects, mostly in English,
literature, history, and Christian religious education. They also stated that by using e-text like
the JAWS application and an auditory technique to assist LWVI, they promote reading English
subjects easily. A similar view was discussed by Fansury et al. (2019), who revealed that
realizing audiobooks as teaching media for LWVI in learning English and history could help
learners in the learning process. These views also relate to Susanto and Nanda (2018), who
added that a range of resources, including screen reader technology such as NVDA, JAWS,
clear readers, Victor readers, and CCTV magnifiers, are significantly utilized by LWVI in their
English, history, and most humanities subjects than in science subjects taught in secondary

schools.

5.3.2 Perceptions of teachers and LWVI on the use of hi-tech assistive technology

The study findings are in line with Shikden (2015), who stated that teachers occasionally
showed signs of high levels of anxiety when using hi-tech assistive equipment in the classroom,
particularly when these gadgets are brand new. Similarly, Coleman (2016) proposes that lack
of training is a factor in the utilization and potential abandonment of hi-tech assistive
technology devices, particularly among teachers and LWVI, as the majority of teachers and
other support staff do not receive sufficient training on how to operate hi-tech assistive
technologies. This was cited by Ahmed (2018), who agreed that it could take a lot of work for
LWVI and teachers to access and efficiently use some hi-tech assistive technology products
and software. Furthermore, inadequate teacher training, preparation difficulties in acquiring
and maintaining equipment, and time restraints. In addition to other deficiencies like
handwriting, motor skills, reading, and math skills, this could be improved with the application

of hi-tech assistive technology solutions.
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Likewise, Hansen et al., (2014) confirm that maintenance and repair services for assistive
technology, particularly hi-tech equipment for teachers and LWVIs, can be a "serious problem™
that may restrict LWVIs' functional capacity. They also claim that an efficient assistive
technology system must include prompt maintenance and repair of all available technology
products, and they note that the repercussions of inadequate facilities for maintenance and
repair go beyond how well users can perform different tasks at work. Similarly, (Borg et al.,
(2015), WHO (2016), Marino et al., (2015), & Chadha et al., (2014) reveal that assistive
technology services are frequently in short supply and located far from the population in need,
and they add that trained personnel are required to ensure the proper prescription, fitting, user

training, follow-up, maintenance, and repair of assistive devices.

A report by Gallegos., Gould., & Leblois, (2021) revealed that many countries have a shortage
of assistive technology and digital libraries. This shows that because of their low levels of
technology and unstable power supplies, developing nations like Tanzania, Uganda, and Kenya
are in a worse position to utilize hi-tech assistive technology for their LWVI and teachers in
secondary schools. In a similar situation, findings in this school show a challenge with power
stability hampering utilization of hi-tech assistive technology, just as it is highlighted in the

report.

The finding is consistent with the scholarly study of Hunt (2021) & Watson et al., (2017), who
state that one of the teachers' primary duties is to ensure that all learners, regardless of their
disability, have good learning experiences enhanced by hi-tech assistive technology to
accomplish tasks. The challenge is that most devices distributed in schools by the government
and partners are few in number, thus preventing LWV from using assistive technology devices

fully in and out of the classroom.
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The findings relate well with the UNESCO (2019); Ampratwune et al., (2016) suggestion that
learners with disabilities, particularly those with visual impairments, have limited access to and
awareness of the benefits of hi-tech assistive technology devices. They should be guided to
have full participation through training on their utilization. Similar findings by Kisanga and
Kisanga's 2019 UNESCO report on Digital Access to Information and Knowledge for Learners
with Disabilities revealed that little is known about the enormous potential of hi-tech assistive
technology to improve LWVI education. Another observation is that most teachers lacked the
knowledge and expertise necessary to employ hi-tech assistive technology devices and that

there was insufficient funding to support training in this area (Kisanga & Kisanga, 2020).

In line with the findings, Jugee and Santally (2016) asserted that across the continent, many
secondary schools do not have enough room for computers and other assistive devices, lack
infrastructure to enable the use of hi-tech assistive technology in the classroom, and usually
teachers are not proficient in using most hi-tech assistive technology devices. They observe
that the use of hi-tech assistive technological devices in schools is hampered by the absence of
clean surroundings where laptops or desktops with JAWS may be utilized efficiently to avoid
being damaged by dust, debris, heat, or water. LWV and teachers are unable to utilize available
technology devices because there is a lack of physical infrastructure, such as labs, during the
teaching and learning process. Also, a report by (Gallegos., Gould., & Leblois, 2021)
confirmed that many nations have limited accessible infrastructure, such as digital libraries and
labs, and limited space for assistive technology resources in most secondary schools. The
finding is in line with the situation at Madera Secondary School for the Blind, because only a
few hi-tech assistive technology devices are put in the computer lab to be reached by LWVI

and teachers, but the rest of the technology devices are kept in different school offices.
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The findings are slightly deviating from some policy documents, such as the Persons with
Disabilities Act sections 12(6) and 15(b) (2020), with the mandate that a minister in charge of
communications create regulations outlining the requirements for LWVIs to have access to
information and distributing a complete set or package for the assistive technology devices
given to the schools in accordance with the section. Additionally, it stipulates that the
government must support the use of informational assistive technology devices in accordance
with the World Health Organization's (2011) joint position paper and the 1993 Standard Rules
on the Equalization of Opportunities for Persons with Disabilities, including those with visual
impairment. There are guidelines for the production, distribution, service provision,
repair/maintenance, and use of hi-tech assistive technology devices, according to the same
policy documents. It is stated that "making assistive technology available, accessible,
affordable, adaptable, acceptable, and of appropriate quality requires efficient use of often
limited resources.” Therefore, possible production processes are frequently determined by the
materials and labor that are available. The materials and production processes that can be used
are determined by the service delivery systems that are available, notably for repair and
maintenance. It should be noted that if the policies are well implemented, this can promote full
utilization of hi-tech assistive technology in this school. Currently, according to the findings,
devices are in parts not complete sets, like the computer desktops given to the school without

system units, and this prevents LWVI and teachers from utilizing the devices in the school.

Ampratwumet et al., (2016) cited a similar challenge of using hi-tech assistive technology by
LWVI as having unlicensed JAWS. They said that although LWVI's use hi-tech assistive
technology to improve teaching and learning in secondary schools, they still struggle with using
computer assistive technology effectively. It was further stated that 95 percent of LWVI have
trouble utilizing Job Access with Speech, also known as screen readers. According to their

investigation of JAWS, they agreed that LWVI faces difficulties in utilizing JAWS. This
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unlicensed software called Demo JAWS can end its performance at any time, probably between

30 and 40 minutes (Ampratwumet et al., 2016).

The above findings correspond with De Beer et al., (2016), who stated that while some assistive
technology may work offline or not rely on the internet in low- and middle-income countries,
the majority of hi-tech assistive technologies need dependable internet connectivity. This is
because they require more intensive processing, like image recognition or voice calling, if they
are to be used sufficiently by LWVI and teachers. With reliable 4G connectivity, it is essential
for smart assistive devices like phones, refreshable Braille transcribers, and smart Braille
machines to work. So due to the fact that many hi-tech assistive technologies are currently only
functional in places with reliable connectivity, a considerable obstacle still exists in many areas
in low- and middle-income countries like Uganda, including Madera Secondary School for the
Blind. Additionally, internet connectivity is an important facilitator in accessing electronic
resources over a network, but the problems that contribute to limited access to hi-tech assistive
technology in secondary schools include bad internet connections, a lack of understanding of
how to connect products on the internet network, the lack of availability of the internet itself,
high costs, a lack of experts and technical staff to navigate the available internets, and a lack
of assistive technology policies (Ampratwumet et al., 2016; Kelly, 2011; Oira, 2012;
UNESCO, 2019; WHO, 2016). This statement corresponds with the researchers’ findings
during the study, where the participants complained that the school has an unstable internet
connection, affecting the teaching and learning process. These also include research into the
lessons, the download of documents, and surfing to acquire new knowledge during self-

discovery.
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5.3.3 Ways hi-tech assistive technology is utilized by teachers and LWVI

Relatedly, Bricout et al., (2021), who say that LWV can access a wide range of resources for
both academic and recreational purposes by using hi-tech assistive technology, including
closed-circuit television, zoom-text and fusion formats for enlargement, phones, particularly
smartphones, JAWS, e-books, orbit readers, Blaze ET with OCR, and YouTube videos, play a
very important role in compensating for the impairment that learners have. In order to improve
their reading and writing skills, as well as their ability to type notes to improve communication
during the teaching process in most developed countries, LWV can therefore manipulate such
equipment according to their needs to access information. Similarly, Hughes (2020; Gallegos.,
Gould., & Leblois, 2021) noted that the most significant benefit of hi-tech assistive technology
is access to information, which also helps people communicate better and increases interest in
teaching and learning. It was also added that hi-tech assistive technology helps people,
including teachers and LWVI, to compensate for their impairments and improve
communication. He pointed out that teachers and LWV can access textual materials, especially
books, using Power Point projection for those with low vision, portable electronic magnifiers,
CCTV, audio recorders for taking notes, zoom text, and fusion software, which increases their
reading pace as they search, retrieve, and access a greater amount of information from various

sources in a timely way.

The findings of this study are in line with the views from the study carried out by Sikhakhane
et al., (2021), who acknowledged that hi-tech assistive technology provides advantages in
teaching, including enabling learners to share learning resources, encouraging collaborative
learning, and independent information-seeking through research by teachers and LWVI for
educational reasons. Even though many secondary schools in developing nations, particularly

in Uganda, rarely use hi-tech assistive technology as an educational tool but instead use it
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primarily for administrative tasks, this is due to several barriers like power shutdowns and
internet issues. Similarly, the findings are in line with Ok (2018), who states that other LWVI
and teachers use various alternatives to visual displays to make research with the help of screen
readers like JAWS, COMBRA, SUPANOVA, and NVDA; window’s eye programs to access
audio information; note-takers and tape recorders for recording and listening to notes; while
the internet is considered by LWVI and teachers as a vital resource due to its multifunction
platform to access online learning resources and/or materials in alternative formats that support

their instruction during the teaching and learning process.

The findings concur with Baker and Green (2016), who state that, since music is primarily a
visual medium, making the system of music notation accessible to musicians who are blind or
visually impaired is a challenge. Braille music, talking music (which may employ the DAISY
standard), and large print music are the three basic types LWVI uses with the help of the
available hi-tech assistive technology to promote teaching and learning in secondary schools.
LWVI can read music using specialized vision equipment that has different visual display
options, such as CCTV magnification. LWVI can compose and read music using audio or
braille output due to specialized music software embedded in the hi-tech assistive technology
devices. In the school, however, findings indicate that hi-tech assistive technology is used to

play music, but not as a subject but for leisure.

The findings are in line with Ahabwe (2022), who notes that LWV should have opportunities
to access and have physical contact with artifacts and materials and, where necessary, texts in
Braille and use appropriate hi-tech assistive technology products to participate in all required
subjects. For example, the Lower Secondary Curriculum (LSC) is a competency-based
curriculum (CBC) that emphasizes the active participation of learners in the learning process

rather than the passive teacher-centered approach that was predominant in the old curriculum.
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The LSC menu comprises compulsory subjects in S1 and 2 like English, Entrepreneurship,
Mathematics, Biology, Chemistry, Physics (or General Science for LWVI), Geography,
History, Kiswahili, Physical Education, ICT, Religious Education, and Agriculture. At S.3 and
S.4, a learner will be expected to sit in a minimum and maximum of eight and nine subjects,
respectively, seven of which are compulsory and one or two electives, and the reform will not
affect learners at S.5 and S.6 (NCDC, 2018). From the discussion above, findings showed a
discrepancy between the subjects offered in the school and the compulsory subjects as spelled
out by the NCDC in Uganda. LWVI in the school mostly offers arts subjects compared to
science subjects whenever it comes to ‘A’ level, and this means that LWVI misses out on
marketable combinations like PEM, BCP, PCM, and BAG just because they do not have access

to the appropriate hi-tech assistive technologies in the school.

These ideas are in line with Oira’'s (2016) call for schools to be equipped with more hi-tech
assistive technology that is less difficult, easier, quicker, and inspiring as it promotes learning
independence for LWVI. There are two advantages to equipping a resource room in schools
with the proper Hi-tech assistive technology devices. LWVI will be able to complete their work
on time whenever they are given tasks or assignments in the first place because they will have
access to resources for assistive technology and use the time available to practice, which

supplements teachers’ support for them.

Agreeably (Wong & Law, 2016; Morash & Siu, 2016; Ajuwon et al., 2016; Wong & Cohen,
2011; Smith et al., 2009; D'Andrea, 2009), in their study, they stated that it was evident that
teachers' ignorance of the use of hi-tech assistive technology had a negative impact on LWVI's
use of technology devices and software. This implies that LWV achievement was negatively
impacted by the lack of pre-service training in assistive technology. The study emphasized the

importance of making assistive technology a top focus in teacher training programs' curricula.
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Although it should be done, teachers and LWV at secondary schools and higher education
institutions continue to have a fundamental need for training on teaching with assistive
technology. In order to improve the teaching and learning of LWVI and teachers, there has to
be more time and instruction on hi-tech equipment in the training programs. Because of this,
more attention should be put on training teachers and LWV about all of the hi-tech assistive
technology that may be used to improve teaching and learning in secondary schools. Teachers
and LWVI at Madera Secondary School for the Blind should be trained in using the available
hi-tech assistive technology to enhance teaching and learning if the set curriculum has to be

achieved.

The finding in the school is in contrary of Article 4.5.1 of Uganda's ICT policy (2014) on the
use of assistive technology, which states that the sector's sustainability depends on the
availability of a strong ICT and assistive technology infrastructure. Similar to this, utilizing hi-
tech assistive technology devices depends on the creation of new services in the schools, like
a spacious resource room, and trains the stakeholders to improve the current operations of the
institution before enriching it with new assistive technology products and solutions. The
advance here is that Uganda must create and maintain this infrastructure across all its
educational institutions. The policy provisions have not been implemented in most of the
secondary schools since evidence was observed in one city secondary school having a very
small ICT and assistive technology resource room to accommodate all the available hi-tech
assistive technology systems to enhance the education of LWVI during the teaching and

learning process.

The findings from the statements of the participants are in line with various studies made by
various scholars on the use of JAWS, as cited by Erwee (2020), that the most widely used

screen reader in the world is JAWS. The JAWS are abbreviated as Job Access with Speech and
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were created for computer users whose vision impairment prohibits them from seeing screen
information or navigating with a mouse to provide speech and braille output. In the same study,
LWVI and teachers used JAWS to read emails, websites, and apps. Also, fill out web forms
easily, view any papers, including PDFs, and scan documents; utilize the basic instructions in
Daisy format; conserve time with Scan Reading and Text Analyzer; and browse the internet
with web browsing inputs. Other studies, such as Setiawan et al., (2020) discovered that
teachers helped LWVI understand English and other subjects by using an auditory approach
and electronic material with the JAWS application. Additionally, Fansury et al., (2019) suggest
that using audiobooks as instructional resources for LWVI aids the learning process.
Furthermore, Susanto and Nanda (2018) note that the LWV heavily relies on a variety of tools,
including screen reader software like Non-Visual Desktop Access (NVDA) and Job Access
with Speech (JAWS), for learning. In short, Hesti and Riski (2017) point out that LWVI
benefits from being taught using adapted methodologies with the help of Braille and auditory

resources.

The finding is in line with international documents, the Convention on the Rights of Persons
with Disabilities (CRPD) Articles 3 and 4 of 2006, that impose obligations on States to provide
accessible information to persons with disabilities who are parties; Article 9 (b) requires States
to take appropriate measures to ensure access to information, communications, and other
services, including electronic services, on an equal basis with others; and Article 21 (a) grants
PwDs the right to freedom of expression and opinion through access to public information
(Abdelrahman, 2016). This suggests that having access to information is essential for learning
and teaching in particular, and in this case, having LWV made it possible to access curriculum
activities utilizing suitable hi-tech assistive technology resources. Additionally, Article 1 of the
2013 Marrakesh Treaty was advanced by the World Intellectual Property Organization (WIPO)

to ensure that literary and artistic activities in the form of text, notation, and/or related
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illustrations, whether published or not, are made accessible to people with visual impairments

or other print disabilities in alternative or accessible formats (Kaminiski & Yanisky, 2013).

The verbal statements from the participants concur with the study by Gitari (2020), who stated
that teachers and LWVI in the majority of Kenya's special secondary schools use hi-tech
assistive technology to enrich instruction in such a way that they use it to download notes,
record the teachers’ lessons, read the text books in soft copies, revise the recorded books,
provide online access to learning materials, and use PowerPoint presentations in enlarged
formats to improve the teaching of LWVI and close the gap caused by visual impairment
conditions. However, the results indicate that the hi-tech assistive technology available in the
school is inadequate compared to the total population of the users, thus 18 teachers and 102
LWV 1 are using less than five Victor readers, one Blaze ET, and unstable Demo JAWS to read,

record, and take notes.

The views of the participant are in line with the findings of the World Health Organization
(2017), which stated that the need for piloting hi-tech assistive technology devices for LWVI
and other people with disabilities is greater in less resourced settings, such as Africa, because
of individual and national poverty, environmental barriers, poor procurement systems, a lack
of support services, a shortage of service providers, and insufficient training of the service
providers on the piloting of the available hi-tech assistive technology before production of the

devices for the LWV and teachers.

Furthermore, Khasnabis et al., (2015) suggested that there are seven key areas that must be
piloted before providing assistive devices to users, in this case LWV and teachers in secondary
schools: assessment, procurement, technology, environment, usability, sustainability, and

realization of rights around the central hub of policy.
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Gould et al., (2015) added that a significant portion of hi-tech assistive technology devices in
Africa are obtained from outside sources, frequently of substandard quality, and are not
appropriate for user needs and environmental requirements due to insufficient pilot systems.
As a result, donor organizations are frequently relied upon to measure outcomes in terms of the
quantity of devices delivered rather than end user function or participation. It should be noted
that in areas where support services are limited, undesirable results include worsened functional
and community integration, user injury, secondary problems, device breakdown, insufficient

access to power, and a lack of internet connection.

5.4 Conclusion
The conclusion section addressed each objective of the study independently, as presented

below in5.3.1,5.3.2, and 5.3.3:

5.4.1 The nature of the available hi-tech assistive technology for teachers and LWVI

During the time of study, the primary hi-tech assistive technology available at Madera
Secondary School for the Blind were computers with JAWS, Victor Readers, Orbit 20 Readers,
Clear Readers, and Closed-Circuit Television Magnifiers (CCTV). Some hi-tech assistive

technology available but yet underutilized by LWV and teachers includes:

Screen Readers, Closed-Circuit Television Magnification (CCTV), JAWS (Job Access with
Speech), Fusion and Zoom Text Magnifier, Super NOVO, Optical Character Recognition,
Non-Visual Desktop Access (NVDA), Blaze ET, Omni Readers, Braille Embossers, Focus
Blue Braille Display, Optelec Readers, and Talking Scientific Calculators Participants stressed
how JAWS is available at the school, but mostly Demo in nature that existed shortly, Victor
readers, orbit 20 readers, and CCTV magnifiers. It was therefore concluded that the secondary
school where the study took place has hi-tech assistive technology but is inadequate compared

to the number of LWVI and teachers. The results showed that some of the hi-tech assistive
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technology was working well; some was spoiled, whereas others were kept without a central

processing unit and external butteries.

5.4.2 Perceptions of teachers and LWVI on the use of hi-tech assistive technology

The participants’ perception of the utilization of hi-tech assistive technology was based on a
lack of formal training to operate all the available hi-tech assistive technology resources. This
was concluded that it limited the utilization of the devices and software by teachers and LWVI
at the school of study, hence developing a negative attitude towards utilization. It was also
perceived that a lack of repair and maintenance skills and knowledge would make the devices
to be ignored with no rehabilitation for further use, hence rendering hi-tech assistive technology
useless by the teachers and LWVI in the school where the study took place. There is a
perception that arts subjects are taught easily to LWVI at ‘A’ level, leaving out science
combinations. Additionally, a number of issues, including power shortages, inadequate space
and infrastructure, an unstable network, and a lack of headsets, affected the secondary school
where the study took place in the utilization of hi-tech assistive technology by LWVI and
teachers. It is therefore concluded that training teachers and LWV1 on the application and use
of hi-tech assistive technology would be the basic foundation for the utilization of hi-tech
assistive technology for teachers and learners. When the users are adequately trained, it
becomes possible for all subjects to be taught in secondary schools, including general science

for learners with visual impairments.

5.4.3 Ways hi-tech assistive technology is utilized by teachers and LWVI

The study concluded that teachers and LWVI in the secondary school where the study took
place utilized available hi-tech assistive technology to access information with ease by using
CCTV cameras to enlarge the print material for learners with low vision. The blind made

personal research and revision to their notes by retrieving the recorded information from Victor
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readers and Orbit readers. Engaged in leisure activities freely by playing music and reading
novels stored on the hi-tech assistive devices. It is therefore concluded that the only way
inclusive education can be achieved in Uganda, including at Madera Secondary School for the
Blind, is by adequately training and providing a variety of devices to the users to utilize in the

process of teaching and learning in secondary schools.

5.5 Recommendation
In light of the findings, the researcher presents recommendations following each study

objective as below:

5.5.1 The nature of the available hi-tech assistive technology for teachers and LWVI

The government and partners who are directly involved in purchasing and providing hi-tech
assistive technology should provide licensed JAWS for computers and desktops utilized at
Madera Secondary School for the Blind, other than depending on Demo JAWS. Should also

provide external butteries for power storage and ensure spacious resource rooms are in place.

Increasing the number of hi-tech assistive technology in secondary schools would promote fair
utilization of these solutions and products available by LWVI and teachers at Madera

Secondary School for the Blind.

Government and telecom providers should ensure that internet connectivity is available in all
school premises by using USE grants on infrastructural development since it influences modern

teaching and learning processes using hi-tech assistive technology.

5.5.2 Perceptions of teachers and LWVI on the use of hi-tech assistive technology

The Ministry of Education and Sports and other organizations that directly support education
in terms of production and distribution of assistive technology should provide teachers in

secondary schools with opportunities for training in the use of hi-tech assistive technology and
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repair services to address LWVI and teachers’ perceptions of the use of assistive technology in
schools. This will give teachers the opportunity to use all the technological solutions available

for teaching and learning in all subject areas.

The government of Uganda should speed up the domestication of the Marrakesh treaty, which
would help teachers and LWV access print materials and online library materials with fewer

restrictions.

Companies producing hi-tech assistive technology devices and software should liaise with the
government to pilot all their products with the users, in this case LWVI and teachers, before
scaling up the distribution to the secondary school where the study took place since factory
errors are only detected during the use of the hi-tech assistive technology tools and are not easy
to revert back for correction. Piloting would give the companies an opportunity to correct and
improve the standard for processing speed of the devices and acceptance of the internet before

putting them on the market.

5.5.3 Ways hi-tech assistive technology is utilized by teachers and LWVI

The Ministry of Education and Sport should strengthen capacity building for teachers and
LWVI on the use of hi-tech assistive technology in the area of study. This will encourage the
teaching of all learning areas, including science subjects, using available hi-tech assistive
technology resources. By having LWV participate in science subjects in their combinations,

it would be easy to compete on the job market with others.

The government should construct more spacious resource rooms or labs to provide space for
the installation of the most hi-tech assistive technology kept in secondary schools, including at

Madera Secondary School for the Blind.
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5.6 Suggestion for future research
The researcher recommends doing a research study on both ‘O’ and ‘A’ level students using
mixed research methods to explore the role of assistive technology in promoting digital

inclusion for learners with visual impairments in universities in Uganda.
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APPENDICES
Appendix i: Interview Guide for Teachers
I am Sanya Jackson Obale, a student at Kyambogo University pursuing a Master’s degree in
Special Needs Education. | am undertaking a research study titled ‘‘Utilization of hi-tech
assistive technology by teachers and learners with visual impairment at Madera Secondary
School for the Blind in Uganda’’. The study explores the utilization of hi-tech assistive
technology by teachers and LWVI at Madera secondary schools for the blind in eastern
Uganda. You have been purposefully selected to participate in this study because it is assumed
that you will provide reliable information about the utilization of hi-tech assistive technology

in secondary schools.

(i). Background information about the teachers including;
Gender, subject, classes taught while using hi-tech assistive technology and teaching
experience to LWVI.

(if) The nature of the available hi-tech assistive technology for teachers.

1. Which hi-tech assistive technologies are available for use by teachers in your school?

2. What status are the hi-tech assistive technology resources your school uses during
teaching for teachers?

3. Which hi-tech assistive technology software do you use during teaching teachers in
your school?

4. Which subjects in your school use hi-tech assistive technology to enhance teaching?

(iii) The perceptions of teachers on the use of hi-tech assistive technology.

1. What kind of training do you have in using hi-tech assistive technology for teaching
teachers?

2. Are teachers trained in hi-tech assistive technology repair and maintenance skills in
your school?

3. What challenges do you face while using hi-tech assistive technology devices and
software during teaching in your school?

(iv) Ways hi-tech assistive technology is utilized by teachers.

1. In what ways does hi-tech assistive technology help you teach in your school?

2. Which academic areas provide difficulties for you while utilizing hi-tech assistive
technology to teach at your school?

3. What should be done, in your opinion, to ensure that hi-tech assistive technology is
used fairly and well at your school?

THANK YOU FOR YOUR COOPERATION
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Appendix ii: Interview Guide for LWVI
I am Sanya Jackson Obale, a student at Kyambogo University pursuing a Master’s degree in
Special Needs Education. | am undertaking a research study titled ‘‘Utilization of hi-tech
assistive technology by teachers and learners with visual impairment at Madera Secondary
School for the Blind in Uganda’’. The study explores the utilization of hi-tech assistive
technology by teachers and LWVI at Madera secondary schools for the blind in eastern
Uganda. You have been purposefully selected to participate in this study because it is assumed
that you will provide reliable information about the utilization of hi-tech assistive technology

in secondary schools.

(i). Background information about LWVI including:
Gender, subjects learn and class.

(if) The nature of the available hi-tech assistive technology for LWVI.

1. Which hi-tech assistive technologies are available for use in your school?

2. What status are the hi-tech assistive technology resources your school uses during
learning?

3. Which hi-tech assistive technology software do you use during learning in your school?

4. Which subjects in your school use hi-tech assistive technology to enhance learning?

(iii) The perceptions of LWV on the use of Hi-tech assistive technology.

1. What kind of training do you have in using hi-tech assistive technology for learning in
your school?

2. Are LWVIstrained in hi-tech assistive technology repair and maintenance skills in your
school?

3. What challenges do you face while using hi-tech assistive technology devices and
software during learning in your school?

(iv) Ways hi-tech assistive technology utilized by LWVI.

1. In what ways does hi-tech assistive technology help you learn in your school?

2. Which academic areas provide difficulties for you while utilizing hi-tech assistive
technology to learn at your school?

3. What should be done, in your opinion, to ensure that Hi-tech assistive technology is
used fairly and well at your school?

THANK YOU FOR YOUR COOPERATION
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Appendix iii: Observation Guide

Aspect to Expected Items Available Remarks
observe
Assistive Assistive Technology
Technology resource room.
available in the Hi- Tech Assistive Technologies
school. CCTVs (Merlin 20)

Digital recorders

Clear readers

Screen Readers (JAWS)
COBRA, Dolphin
Guide, Supernova.
Blaze ET

Fusion 2022 (Jaws and

Zoom Text)

Victor reader stream

Pal Scanner

Digital LCD talking
Calculators
I-Loview HD 7

Braille embosser
Orbit Reader 20
Orbit Reader 40

Telescopes

Laptops/computers

Smart Braille Machines

Indicate any other hi-tech assistive technology available but not mentioned above in the

school;
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Appendix iv: Introductory Letter

KYAMBOGO UNIVERSITY

P. 0.BOX 1, KAMPALA

FACULTY OF SPECIAL NEEDS & REHABILITATION
Tel: 0414-286237/285001/2 Fax: 0414-220464

DEPARTMENT OF SPECIAL NEEDS STUDIES

21% November 2022

To whom it may concern
Dear §‘rIMadam.

SUBJECT: INTRODUCTORY LETTER FOR DATA COLLECTION

This is to introduce the bearerSANYA. JTAcksoN. H2ALE. . Reg. No:

20 ] G L2102 WD, who is a bonafide student of Kyambogo University in
the Department of Special Needs Studies. As partial fulfillment of the requirements for
the award of the Masters of Special Needs Education, s/he is required to undertake a
research on the approved area of study.

The purpose of this letter is to request you to allow him/her to collect data for his/her
research study.

Kyambogo University will be grateful for any assistance rendered to the student.
Sincerely,

Supuw
Dr. Okwaput Stackus
HEAD OF DEPARTMENT
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Appendix v: Letter to the School Administration

KYAMBOGO UNIVERSITY
FACULTY OF SPECIAL NEEDS AND REHABILITATION
DEPARTMENT OF SPECIAL NEEDS STUDIES
P.O BOX 1, KYAMBOGO
Tel 0414-286237/8/285584, 222935, Fax 0414-222961

Letter to the School Administration
THE HEAD TEACHER
MADERA SECONDARY SCHOOL FOR THE BLIND
Dear sir/madam/Sr;
RE: REQUEST TO CARRY OUT DATA COLLECTION FROM YOUR SCHOOL

| hereby submit my request to your office as indicated in the reference above. | am a student of
Kyambogo University pursing a master’s degree in Special Needs Education tenable in the
department of special needs studies. Currently, I am conducting a study on “Utilization of hi-
tech assistive technology by teachers and learners with visual impairment at Madera
secondary school for the blind in Uganda’ and | have embarked on data collection exercise as
a requirement for the award of that degree. My study is targeting Secondary Schools in eastern
Uganda and in particular the teachers and LWVI. This School has been chosen because it has
LWVI. Thus, your institution is expected to have relevant information to answer the research
questions for the study.

My study is purely qualitative and | am using interviews to collect data but I also request to be
allowed to observe the resource room where LWVI learn from. The purpose of this letter
therefore is to request your office to grant me permission to get information for my study.

I will be a grateful if my request meets your kind consideration. Attached are copies of my
university identity card, introductory letter and admission letter from Kyambogo University.
Thank you

Yours sincerely

SANYA JACKSON OBALE

jackson.sanya@education.go.uq / 0773335521
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Appendix vi: Letter to the Participant

MiEo,
ol
Q«*““‘/»fo

KYAMBOGO A= UNIVERSITY
FACULTY OF SPECIAL NEEDS AND REHABILITATION
DEPARTMENT OF SPECIAL NEEDS STUDIES
P.O BOX 1, KYAMBOGO

Tel 0414-286237/8/285584, 222935, Fax 0414-222961

Letter to the Participant
Dear participant,
Re: Request to participate in the research study

| write to you as per the reference above. | am a student of Kyambogo University pursuing a

master’s degree in special needs education tenable in the department of special needs studies

Currently, i am conducting a study entitled ‘“Utilization of hi-tech assistive technology by
teachers and learners with visual impairment at Madera secondary school for the blind in
Uganda’’ and your college has been identified as an entity for data collection. The purpose of
this letter is therefore to humbly request you to be a participant in this study. The information
you will provide is strictly for academic purposes only and as such will be treated confidential.

You are free to withdraw if you feel uncomfortable to proceed with the participation.
I will be very grateful if you positively consider my request. | thank you.

Yours sincerely

SANYA JACKSON OBALE

jackson.sanya@education.go.uq / 0773335521
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Appendix vii: Consent Form
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KYAMBOGO UNIVERSITY

NSRS
FACULTY OF SPECIAL NEEDS AND REHABILITATION
DEPARTMENT OF SPECIAL NEEDS STUDIES
P.O BOX 1, KYAMBOGO
Tel 0414-286237/8/285584, 222935, Fax 0414-222961

CONSENT FORM
Dear participant,

I am a student of Kyambogo University pursuing a Master’s Degree in Special Needs
Education. I am carrying out a research study on “Utilization of hi-tech assistive technology
by teachers and learners with visual impairment at Madera secondary school for the blind
in Uganda’. Its hoped that the findings of the study will help to enlighten the educators on how
hi-tech assistive technology can be utilized by LWV during their learning in secondary schools
and provide useful information to ministry of education and sports as well as other stakeholders
for policy formulation, planning, developing and providing appropriate hi-tech assistive
technology research in secondary schools in Uganda.

You have been identified as one of the participants who can inform the study through an
interview. The interview will focus on study objectives. The interview is likely to last 25-30
minutes. The purpose of this letter is to request you to participate in the study. Whatever
information you provide will be used for the purpose of the study and academics only and will
be kept confidential. You will also be free to withdraw from the study in case you fill
uncomfortable to proceed with the participation.

Thank you very much for your support and cooperation in advance.

Yours sincerely

SANYA JACKSON OBALE
Confirmation of acceptance
| have read and understood the purpose of the study and | hereby consent to participate.

SIgNAtUTE. ... Date ..o
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Appendix viii: Map of Uganda showing Madera SFB in Soroti City
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Source: Uganda Bureau of Statistics April, 2017
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~ Appendix ix: Map of Soroti City showing Area of study

Key
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Source: Uganda Bureau of Statistics April, 2017

132



