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ABSTRACT

The study assessed the availability and access to electronic learning materials for visually impaired students at the University of Dar es Salaam and the Open University of Tanzania. The main objective was to examine the availability and use of electronic materials for visual impaired students at University of Dar es salaam and Open University Tanzania. It was guided by following specific objectives: to investigate the level of awareness of students with visual impaired toward electronic learning materials at University of Dar es salaam and Open University of Tanzania; to assess the challenges facing visual impairment students when accessing electronic learning materials at University of Dar es salaam Tanzania; and possible measures for effective accessing electronic learning materials to visual impaired students at University of Dar es salaam and Open University Tanzania. The study used a mixed-methods approach which integrates both qualitative and quantitative research techniques, offering a more comprehensive understanding of the research problem. Findings revealed that while some critical electronic learning tools, such as computers, tape recorders, and Braille machines, are available to visually impaired students, the quantity and quality of these resources were often insufficient to fully meet the educational needs of the students. The study found that many visually impaired students lacked the necessary skills and training to use specialized assistive technologies effectively. The study recommends the increase of access to modern electronic learning tools; maintain and upgrade existing equipment; provide specialized ICT training for visually impaired students; improve technical support systems and fostering of collaboration with stakeholders. 
Keywords: Electronic Learning Material, Visually Impaired Students, Open University          of Tanzania, University of Dar es Salaam  
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CHAPTER ONE

INTRODUCTION AND BACKGROUND OF THE STUDY

1.1 
Introduction

This part provides an overview of background of the study. It is categorized into sections such as background of the problem, the statement of the problem, purpose of the study, main and specific objective of the study, scope of the study, research questions/hypothesis, and limitations of the study and definition of key terms.

1.2
Background of the study

The world's population is roughly 7.5 billion people, according to the World Health Organization (WHO, 2018). Among these, around 1.3 billion individuals had some form of visual impairment, with 1.264 billion people experiencing limited vision and 36 million being completely blind. Visual impairment can be categorized into distance vision and near vision impairments. According to the International Classification of Diseases, 11th edition, 188.5 million people had mild vision impairment, 217 million had moderate to severe impairment, and 36 million were totally blind regarding distance vision. For near vision, 836 million people had some degree of impairment.
UNESCO (2020) reported that visually impaired individuals are less likely to be employed compared to those without visual impairments. Sustainable Development Goal (SDG) 4 of the European Union aims to ensure inclusive and equitable quality education and promote lifelong learning opportunities for all by 2030. Despite these efforts, visually impaired students face significant social disadvantages due to their inability to fulfill roles appropriate for their age, sex, ethnic background, race, and religion. These limitations extend to mobility, learning, and interpersonal relationships.
The use of electronic resources, specifically assistive technology, can help mitigate these limitations, especially in learning (Betanero et al., 2022). Various professionals have developed assistive technologies to support visually impaired students in their learning processes (Emiliani et al., 2011). Despite the availability of assistive technology, its usage remains limited in many parts of the world. For instance, studies in the USA by Moreland (2017) and Kelly (2011) indicated poor usage of assistive technology due to shortages of devices, inadequate training programs, and a lack of skilled teachers.
In Asian countries, such as Singapore, Wong & Cohen (2015) found that the use of assistive technology by teachers was limited due to inadequate devices and poorly organized training programs. Consequently, students with visual impairments did not fully benefit from these technologies.
In Africa, the second most populous continent, approximately 26.3 million people have some form of visual impairment, with 15.3% of the world's blind population residing in African countries (Worldometer, 2018). Globally, it is estimated that every five seconds, one person loses their vision (Hennis et al., 2010). The United Nations Convention on the Rights of Persons with Disabilities (UNCRPD) emphasizes education and technology as fundamental human rights for all, including visually impaired individuals (UN, 2019). The European Union's 2030 Agenda for Sustainable Development also calls for inclusive and equitable quality education and lifelong learning opportunities for all by 2030.
In Tanzania, various studies have highlighted the need for accessible learning materials for visually impaired students. Kija (2017) revealed the necessity for accessible libraries, additional funding for visually impaired students, and advocacy skills. Kisanga (2018) focused on assistive technology tools and online learning in vocational education, while Kisanga (2020) examined the difficulties in accessing assistive technology in higher education. Kisanga & Kisanga (2020) also explored the role of assistive devices in promoting the participation and learning of people with disabilities.
Despite the benefits of assistive technology, its usage remains restricted, particularly in low- and middle-income countries, where only 5% to 15% of individuals with disabilities utilize such technologies (WHO, 2015). The University of Dar es Salaam (UDSM), established on October 25, 1961, began enrolling visually impaired students in the academic year 1978–1979. Given the ongoing challenges faced by visually impaired students at UDSM and the Open University of Tanzania, this study examined the availability and access to electronic learning materials for these students at both institutions.
1.3
Statement of the problem

The fundamental aim of libraries is to provide timely, accurate, pertinent, and reliable information for their users. Librarians are devoted to improving access to information, and satisfying the user is paramount. However, visually impaired students at the University of Dar es Salaam and the Open University of Tanzania face significant challenges in accessing electronic learning materials. Despite efforts to improve library services, the availability and accessibility of these materials remain inadequate. 
This problem hinders the educational progress of visually impaired students and highlights the need for a thorough examination of the current state of electronic learning resources at these institutions. This study was designed intends to identify the specific challenges faced by visually impaired students and propose solutions to enhance the availability and accessibility of electronic learning materials.
1.4 
Research objective
This section will identify the main research objectives as well as the specific research objectives.
1.4.1 
Main objective


The main objective of this study was to determine the availability and access to electronic learning materials for visually impaired students at the University of Dar es Salaam and the Open University of Tanzania.
 1.4.2 Specific objective

(i) Examine the availability and use of electronic materials for visual impaired students at University of Dar es salaam and Open University Tanzania;
(ii) To investigate the level of awareness of students with visual impaired toward electronic learning materials at University of Dar es salaam and Open University of Tanzania;
(iii) To identify challenges facing visual impairment students when accessing electronic learning materials at University of Dar es salaam Tanzania; and
(iv) Possible measures for effective accessing electronic learning materials to visual impaired students at University of Dar es salaam and Open University Tanzania.
1.5 
Research questions

(i) What are the available electronic learning tools for visual impairment students and their use?

(ii) To what extent visual impairment students are aware of electronic learning materials?
(iii) What are the challenges facing visual impairment students when accessing electronic materials?

(iv) What re the possible measures to be undertaken to address challenges facing visual impaired students in accessing learning materials?
1.6 
Significance of the study
This study on electronic learning materials for visually impaired students at the University of Dar es Salaam and the Open University of Tanzania is significant both academically and practically. It will contribute to the development of theoretical frameworks that address the intersection of library services, accessibility, and inclusive education. The research will also help bridge the literature gap by providing localized data and context-specific analysis. The findings will inform the academic community and policymakers about the effectiveness of current policies related to electronic learning materials.
However, the study also offered practical recommendations to university libraries to enhance their services for visually impaired students. It would also promote inclusive education by highlighting barriers faced by visually impaired students and proposing actionable solutions. The findings would also raise awareness among stakeholders about the challenges faced by visually impaired students, guide the development of assistive technologies, and provide guidelines for best practices.
1.7 
Scope of the study

The study was conducted at the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). These institutions have been chosen because they represent significant centers of higher education in Tanzania and have a notable population of visually impaired students. The study was covering critical areas such as availability, utilization patterns, awareness, challenges, and potential solutions. It considers data from recent academic years and historical trends.
1.8 
Limitation of the study

According to Best & Khan, (2008) limitations of the study refer to all conditions or factors that beyond of control to the researcher and may restrict the study process. The major limitations of this study were the use of Braille software for visual impaired students in the process of collecting data, therefore the researcher of this study has not familiar with this software other was time limited this is because the researcher consuming a lot of time in working environment rather than distorting the studying process.
1.9
Organization of the study
This study explores the accessibility of electronic learning materials for visually impaired students in Tanzania. It is organized into six chapters, each focusing on a specific aspect of the research. The first chapter provides an overview of the problem, purpose, objectives, and significance of the study. The second chapter reviews relevant literature on assistive technologies and accessibility in education. The third chapter discusses the research methodology, including sampling techniques, data collection methods, and ethical considerations. The fourth chapter presents the data analysis and results from the University of Dar es Salaam and the Open University of Tanzania. The fifth chapter discusses the challenges identified in accessing electronic learning materials and compares Tanzania to other countries. The final chapter summarizes the key findings and provides actionable recommendations for improving accessibility.

CHAPTER TWO

LITERATURE REVIEW
2.1
Introduction

The main purpose of this part is to review what other researchers have done pertaining to impacts of library outreach program to the society in rural areas. This section presents what various scholars have written about the effects of social network to young generation in the society. It explores different arguments concerning the impacts of library outreach program to the society in rural areas.

2.2
Definitions of the key terms

2.2.1 
Electronic learning materials (e-learning materials)

Electronic learning materials refer to digital resources used to facilitate learning and teaching. These include e-books, online journals, educational software, multimedia content, and other digital tools accessible through electronic devices such as computers, tablets, and smartphones. In the context of this study, electronic learning materials are essential for providing visually impaired students with alternative formats of educational content, such as audio books, screen readers, and text-to-speech software, which support their learning needs.

2.2.2 
Visual impairment

Visual impairment is a term used to describe a range of visual deficiencies, including both partial sight and complete blindness. According to the World Health Organization WHO (2018), visual impairment can be classified into two categories: distance vision impairment (mild, moderate to severe, and blindness) and near vision impairment. This study focuses on students who are either blind or have low vision, requiring specific assistive technologies and electronic resources to access educational content.

2.2.3 
Assistive technology

Assistive technology encompasses tools, devices, and software designed to support individuals with disabilities in performing functions that might otherwise be difficult or impossible. Examples include screen readers, braille displays, magnification software, and speech recognition systems. This study investigates the availability and effectiveness of such technologies in providing visually impaired students with access to electronic learning materials.

2.2.4 
Accessibility

Accessibility refers to the design and provision of resources, services, and environments that are usable by people with disabilities. In the context of this study, accessibility pertains to how electronic learning materials are formatted and delivered to ensure that visually impaired students can easily access and benefit from them. This includes considerations for compatibility with assistive technologies and adherence to accessibility standards and guidelines.
2.3
Theoretical framework

2.3.1 
Theory of Assistive Technology Adoption

The Theory of Assistive Technology Adoption, developed by Dr. Ronald L. Scherer in 2005, offers a comprehensive framework for understanding the factors that influence individuals' decisions to adopt and utilize assistive technologies (AT), particularly those with disabilities. This theory is of paramount importance in guiding studies about the use of assistive technologies by individuals with visual impairments, such as the current investigation on visually impaired students at the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). The theory breaks down the adoption process into four main categories of factors: personal, social, technological, and environmental. By examining these elements, the theory helps identify barriers and enablers of AT adoption, thus offering a solid theoretical base for understanding the challenges and opportunities for the effective use of electronic learning materials.

The current study focuses on determining the availability, awareness, usage, and challenges associated with electronic learning resources for visually impaired students in Tanzanian universities. The Theory of Assistive Technology Adoption helps to explore these aspects from a holistic perspective, considering the interplay of various factors that may either facilitate or hinder the effective use of such resources.

The study will explore personal factors, social factors, technological factors, and environmental factors in the adoption of assistive technologies for visually impaired students. Personal factors involve students' perceptions of usefulness, ease of use, and self-efficacy, while social factors involve peer and institutional support, training, and the role of friends, family, and community in promoting or inhibiting the use of assistive technologies. Technological factors involve the usability, compatibility, and reliability of electronic learning resources, which must be designed to integrate seamlessly with students' needs. Environmental factors include the physical, financial, and institutional environments that may support or impede the adoption of assistive technologies. The study will assess the usability of electronic learning materials at UDSM and OUT and identify any technological barriers that hinder students' access to these resources. The environmental aspect is crucial as it influences the sustainability and scalability of technological interventions.
2.4
Empirical literature review
The purpose of this study is to assess the availability, awareness, and usage patterns of electronic resources (e-resources) among visually impaired students, with a particular focus on institutions in Tanzania. The review of existing literature in this section will address the specific objectives outlined in the study, exploring both global trends and local studies, especially those from Africa and Tanzania, to provide a more contextualized understanding of the challenges and opportunities in this area.
2.4.1
Availability and use of electronic resources by visually impaired students
Globally, electronic resources are increasingly used in educational settings to provide access to a wide range of learning materials. However, the availability of such resources for visually impaired users is not always guaranteed, and even when available, there are significant barriers to their effective use.
Shikden (2015) emphasizes that assistive technologies like Braille embossers, screen readers, screen magnifiers, and talking calculators are essential tools that help visually impaired students access electronic learning materials. These tools convert digital text into readable formats, such as Braille or speech. However, despite the wide array of assistive tools, their adoption remains inconsistent, especially in regions with limited resources (Kija, 2017). 
According to Oppenheim and Selby (1999), libraries and web developers must ensure that digital content is accessible through proper screen design, use of appropriate fonts, and minimal graphic elements. This is particularly relevant for visually impaired students, as poorly designed websites can significantly hinder access to information.
In Africa, including Tanzania, the situation is no different. Many universities struggle with providing sufficient assistive technologies and accessible electronic resources. Studies in Nigeria have highlighted that visually impaired students are making use of mobile phones and personal computers to access online resources, but they are often limited by inadequate training and a lack of device compatibility (Eguavoen, 2016). 
Similarly, Majinge and Mutula (2018) argue that while information resources are available, many African universities face challenges related to system incompatibilities, strict copyright regulations, and the lack of trained personnel to handle assistive technologies. In Tanzania, despite the presence of some assistive technologies, the availability of electronic learning resources remains a challenge, particularly due to the high cost of the devices and insufficient training for both students and faculty members (Kisanga, 2018).
In Tanzania, visually impaired students face several challenges in accessing electronic learning materials. Kija (2017) points out that while the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT) have made some efforts to include assistive technologies, the availability of such resources remains limited. Kisanga (2020) further highlights that there is inadequate access to online learning platforms and materials that are compatible with assistive technologies, often due to technical and financial limitations. Furthermore, libraries in Tanzanian universities still lack sufficient digital materials in accessible formats for visually impaired students (Kisanga & Kisanga, 2020). This shortage affects their learning experience and academic performance.

2.4.2 
Awareness of electronic learning materials among visually impaired students
Awareness and understanding of the tools available for visually impaired students to access electronic learning materials is critical for their successful use. However, research has shown that awareness is often low, even when assistive technologies are available.
In studies conducted in various parts of the world, it has been found that many visually impaired students are aware of the existence of assistive technologies but lack the skills to use them effectively. For instance, Apramtwum, Ntoaduro, and Offei (2016) found that 51% of visually impaired teachers lacked the necessary knowledge and skills to use assistive technologies in their classrooms. 
Similarly, Konicek et al. (2003) and Kerkmann & Lewandowski (2012) argue that many educational institutions fail to provide proper training for both students and staff on the use of assistive technology, leading to underutilization of available resources. The lack of awareness among visually impaired students in Africa is particularly prevalent in countries with limited infrastructure for disability support. In Nigeria, Eguavoen (2016) found that although visually impaired students were aware of assistive technologies, they faced challenges in using these tools due to a lack of training. 
In Tanzania, Kisanga (2020) highlights that while some students at UDSM and OUT are aware of the assistive tools available, their actual usage is minimal due to a lack of formal training programs.

In Tanzania, as Kija (2017) suggests, there is a critical need for advocacy and increased awareness about assistive technologies. While the university communities are becoming more aware of the importance of inclusive education, the practical implementation of these tools is still in its early stages. This gap in awareness is one of the primary reasons for the limited use of e-resources by visually impaired students at these institutions.
2.4.3
Challenges facing visually impaired students in accessing electronic learning materials
There are numerous challenges that visually impaired students face when attempting to access electronic learning materials. These challenges can be grouped into technological, financial, and educational barriers.

According to Sonam and Sudhir (2015), students with visual impairments face significant barriers in using electronic resources, especially when assistive technologies are not properly integrated into the learning environment. These barriers include poorly designed websites, the incompatibility of e-books with screen readers, and the lack of alternative formats for digital content. Similarly, Chelin (1999) highlights issues such as copyright restrictions, which prevent the conversion of electronic content into accessible formats for visually impaired users.

In African contexts, these challenges are even more pronounced. In Nigeria, visually impaired students struggle with limited access to computer labs, inadequate training in assistive technologies, and a lack of supportive infrastructure (Eguavoen, 2016). In Tanzania, these issues are compounded by limited availability of affordable assistive technologies and the underdeveloped digital infrastructure in many universities (Kisanga, 2020). Moreover, financial constraints prevent the widespread adoption of technologies that could aid visually impaired students in accessing learning materials.
At UDSM and OUT, visually impaired students also face difficulties in accessing materials that are not in accessible formats, such as PDFs that are not compatible with screen readers (Kija, 2017). As Kisanga and Kisanga (2020) note, while assistive tools may be available, the lack of institutional support and training programs significantly limits their effective use.
2.4.4
Possible measures for effective access to electronic learning materials for visually impaired students
Addressing the challenges faced by visually impaired students requires a multi-faceted approach involving technological, policy, and infrastructural changes. Several studies suggest that the effective use of assistive technologies requires a combination of well-designed tools, training, and institutional support. Craven and Booth (2006) emphasize the importance of integrating assistive technologies into mainstream education systems. This includes the use of screen readers, Braille displays, and alternative formats like audio books. Similarly, Kumar and Sanaman (2013) argue that policies that encourage the inclusion of assistive technologies in educational institutions can help students with visual impairments work independently and improve their academic performance.
In Africa, including Tanzania, the need for enabling policies and increased training is critical. Majinge and Mutula (2018) propose that universities adopt flexible policies that allow for easier conversion of educational materials into accessible formats, while also providing training for both students and staff. At UDSM and OUT, Kisanga (2020) advocates for more comprehensive support systems, including better training for both visually impaired students and faculty on the use of assistive technologies. Furthermore, the introduction of more cost-effective and locally available assistive tools could also make a significant difference.
In Tanzania, there is a growing recognition of the need to integrate assistive technologies into higher education. Kija (2017) suggests that universities should invest in specialized libraries and digital repositories that offer accessible formats for visually impaired students. Furthermore, Kisanga and Kisanga (2020) propose that universities collaborate with technology companies to provide affordable assistive devices and offer regular training for students and staff on how to use them effectively. This would significantly improve the access to electronic learning materials and enhance the academic experience for visually impaired students.
2.5
Conceptual framework 
A conceptual framework is defined as a set of broad ideas and principles taken from relevant fields of inquiry and used to create a subsequent presentation (Ravitch, & Riggan, 2016). It is a diagram that visually shows the relationship between the independent and dependent variables of the study. Based on the theoretical and empirical literature review, the conceptual framework below shows the hypothesized relationship between the independent variables and the dependent variables. 
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Figure 2.1: Conceptual Framework

Source: Researcher Construct, (2024)
2.9.1
Operationalization of Variables

Availability of Electronic Learning Materials

The availability of a wide range of updated electronic learning materials directly impacts the ability of visually impaired students to access and benefit from these resources. In this context, the "availability" of such materials refers to the infrastructure and resource provision that ensures visually impaired students have access to current, accessible, and compatible learning materials. Higher availability of resources, such as e-books, online journals, and digital course materials, makes it easier for students to engage with course content and improve their academic performance. 
The number and types of accessible electronic learning materials available to visually impaired students (e.g., Braille e-books, audio-based resources, accessible PDFs, screen-reader-friendly websites). The accessibility of online resources and e-learning platforms (e.g., compliance with WCAG guidelines or availability of screen reader-compatible files). Availability of up-to-date content for students with visual impairments, ensuring that the materials reflect current academic standards and curricula. 
Use of Electronic Learning Materials
The "use" of electronic learning materials refers to how often and effectively visually impaired students engage with these resources in their academic endeavors. Regular and effective use of these materials is essential for academic success. The aspect represented here is the frequency and depth of engagement with electronic materials by students. Increased use is correlated with a better understanding of the content and improved academic performance. The more frequently and consistently students use these materials, the better their learning experience and outcomes.
The frequency with which students use electronic learning materials (e.g., daily, weekly, per course). The variety of electronic learning materials used (e.g., use of audio materials, digital textbooks, and other accessible formats). Integration of electronic resources in the academic routine (e.g., incorporation into coursework, research, and assignments). Effectiveness of use, as indicated by student feedback on how well the materials help them in their studies (e.g., students reporting higher grades or improved understanding of course content after using digital resources).
Awareness of Electronic Learning Materials
The "awareness" of electronic learning materials refers to how well visually impaired students are informed about the availability and types of accessible resources that can assist in their learning. Higher awareness levels among these students are essential for ensuring that they can actively seek out and utilize the available materials. This aspect is about familiarity with resources that they can use in their educational journey. Increased awareness can lead to greater utilization, which, in turn, improves their academic opportunities.
The level of awareness regarding specific assistive technologies available for use (e.g., screen readers, Braille displays, voice-enabled software). The extent to which students are aware of the formats in which academic content is available (e.g., e-books, audio versions of textbooks, accessible course websites). Knowledge of institutional support systems that facilitate the use of these resources (e.g., training programs, IT support for assistive technologies). Students' knowledge of availability (e.g., survey data on whether students know what digital resources are offered by their university).
Challenges in Accessing Electronic Learning Materials
The challenges in accessing electronic learning materials refer to the barriers and difficulties that visually impaired students face when trying to use these resources. These challenges can stem from both technical and social factors, such as poorly designed materials, limited access to assistive technologies, and lack of institutional support. Identifying and addressing these challenges is critical for improving the educational experience for visually impaired students. Fewer challenges in accessing these materials would enhance their ability to use electronic resources, leading to a better educational experience and outcomes.
Technical barriers (e.g., incompatibility of digital resources with screen readers, lack of Braille files or text-to-speech features). Content-related barriers (e.g., lack of accessible formats like audio, Braille, or other adaptive formats). Environmental or institutional barriers (e.g., lack of sufficient support from faculty, limited access to specialized assistive devices). Social and attitudinal barriers (e.g., negative perceptions or lack of awareness among faculty or peers about the needs of visually impaired students).
Support Systems for Visually Impaired Students
Support systems are essential for the effective use of electronic learning materials. These systems include the availability of assistive technologies, academic support, and training from university staff, which help visually impaired students navigate the challenges of using digital resources. This aspect is about the availability and quality of support structures that facilitate access to learning materials, making sure that students can fully utilize electronic resources for their academic development.
The availability of assistive technologies (e.g., screen readers, magnification software, Braille displays). The presence of academic support services such as training on how to use assistive technologies or access digital learning materials. Staff training in supporting visually impaired students, including IT staff and faculty who assist students in navigating and using assistive technologies effectively. Peer support systems (e.g., student networks or buddy systems to help students with visual impairments). Institutional commitment to inclusivity (e.g., clear policies on support for students with disabilities).
Social Acceptance of Assistive Technologies
The social acceptance of assistive technologies refers to the attitudinal and cultural factors that influence the use and integration of these technologies in educational settings. Positive social acceptance from peers, instructors, and the broader university community encourages visually impaired students to adopt assistive technologies, thereby enhancing their learning experience. This aspect focuses on acceptance, inclusion, and integration of assistive technologies in educational practices and student life.
Peer and faculty acceptance of assistive technologies (e.g., how faculty and peers perceive the use of screen readers or Braille devices in class). Institutional policies promoting the inclusion of assistive technologies in teaching and learning (e.g., accommodations for students who use these technologies). The extent to which assistive technologies are viewed as normal and integral parts of the learning process (e.g., whether they are routinely used in classrooms and during exams). Awareness campaigns and initiatives aimed at increasing understanding and reducing stigma related to assistive technologies.
CHAPTER THREE

RESEARCH METHODOLOGY

3.1
Introduction
According to Kitchin and Tate (2000), research methodology is a logical collection of guidelines and techniques that may be applied to explore facts or circumstances inside a framework governed by ontological and epistemological notions. This section explains in depth about the research design, research methodology, study area, study population, sampling techniques and sample size, data collecting methods, data analysis process, data quality control, and ethical consideration.
3.2
Research approach
A study approach refers to the overall strategy or methodology that a researcher uses to conduct an investigation. It includes the philosophical stance behind the research, the methods used for data collection and analysis, and the way the research objectives are operationalized. The approach can either be qualitative, quantitative, or a mixed-methods approach, depending on the research question and the nature of the study.

In this study, a mixed-methods approach was used. A mixed-methods approach integrates both qualitative and quantitative research techniques, offering a more comprehensive understanding of the research problem. Krishnaswami (2005) emphasized that using a combination of research methods provides a richer and more nuanced insight into the research topic. This approach allows for the strengths of both qualitative and quantitative research to be utilized while minimizing their individual weaknesses. Creswell and Plano (2015) also argued that employing a hybrid approach in research enables a deeper exploration of the issue, as it balances the numerical analysis of quantitative data with the detailed, descriptive insights gained from qualitative methods.
This study used a mixed-methods approach to explore the availability, accessibility, and usage of electronic learning materials for visually impaired students at the University of Dar es Salaam and the Open University of Tanzania. The qualitative component explored the experiences, perceptions, and challenges faced by visually impaired students in accessing these materials. Through in-depth interviews and focus group discussions, the researcher collected detailed data on barriers to access, support systems, and social factors influencing assistive technology use. 
The quantitative component measured the awareness, availability, and usage patterns of electronic learning materials by visually impaired students. Surveys were distributed to a larger group of students, providing statistical insights into the availability, frequency, and accessibility of resources. The research design followed a sequential explanatory design, collecting quantitative data first, followed by qualitative data to explain or expand on the initial findings. This approach provided a comprehensive understanding of the barriers to access and usage of electronic learning materials for visually impaired students.
3.3 Research Design

Research design refers to the systematic arrangement of methods and procedures used to collect, analyze, and interpret data. It is essentially the framework that guides the entire research process, ensuring that the study addresses its research objectives efficiently while maintaining relevance and validity. According to Amin (2005), research design is the organization of parameters for data collection and analysis with the goal of balancing process economy and relevance to the study’s purpose. In other words, it is the plan or blueprint for conducting a study in a way that yields valid and reliable results.
In this particular study, a case study research design was employed. The case study approach is particularly effective when examining complex phenomena within their real-life contexts (Yin, 2014). The focus of this study is to explore the availability and accessibility of electronic learning materials for visually impaired students at two Tanzanian universities: the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). Using a case study design will enable the researcher to gather in-depth insights into the unique challenges and opportunities that exist at these institutions.
A case study research design allows the researcher to gather information from a variety of sources, such as student surveys, interviews with faculty and staff, and analysis of available institutional resources. This approach is particularly useful for understanding multiple perspectives and the nuanced experiences of visually impaired students in relation to electronic learning materials.
Yin (2014) highlights that the case study approach provides flexibility and offers greater options for acquiring informational evidence. This means that data can be triangulated—collected from multiple sources and perspectives—thereby enhancing the robustness and credibility of the findings. Triangulation, in this context, will allow for a more comprehensive understanding of the issue at hand, ensuring that the results are not skewed by a single perspective or method.

By focusing on two distinct institutions, UDSM and OUT, this research design provides a comparative lens through which to examine how each institution addresses or fails to address the needs of visually impaired students. This will also help to uncover any institutional differences in terms of resources, support structures, and policies, contributing to a more comprehensive understanding of the broader challenges in higher education for students with disabilities.
3.4 
Study area

This study was conducted at two locations: the University of Dar es Salaam (UDSM) Mwalimu J.K. Nyerere Main Campus in Ubungo Municipality, Dar es Salaam Region, Tanzania, and the Open University of Tanzania (OUT) in Kinondoni Municipality, Dar es Salaam Region. These institutions were chosen due to their prominence in providing higher education in Tanzania and their ongoing challenges in providing accessible electronic learning materials for visually impaired students. Additionally, both institutions have a history of enrolling visually impaired students, making them suitable for examining the availability and access to electronic learning materials in this context.
3.5 
Population of the study

The population consists of all individual or entities that researcher wants to describes in his or her study (Christopher, Pittenger & Weathington, 2010). This study examines the accessibility of electronic learning materials for visually impaired students at the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). The target population consists of 184 individuals, including 63 visually impaired students and 101 library staff members. The study's geographical focus allows for a comprehensive examination of the accessibility of these materials, potentially applicable to similar institutions.
3.6 
Sampling procedures and sample size
Sampling refers to the process of selecting individuals, objects, or elements from a larger population to represent the characteristics or traits found in that population (Creswell, 2014). It is an essential step in research as it ensures that the data collected is representative of the broader population, enabling valid generalizations and conclusions. In this study, both targeted and simple random sampling techniques were used to ensure a comprehensive and unbiased selection of participants, which is crucial for the accuracy and reliability of the findings.
Purposive sampling, was used to select individuals who are directly relevant to the study’s objectives. This approach ensures that the sample includes participants who possess specific characteristics essential to answering the research questions. In this study, visually impaired students from the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT) were specifically targeted because they are the key respondents who are expected to provide insight into the challenges and experiences related to accessing electronic learning materials.
Purposive sampling was particularly useful for selecting participants who have first-hand experience with the use of assistive technologies and electronic learning resources, as these are the primary focus of the research. It ensured that the selected students had relevant knowledge, experiences, and challenges to contribute valuable data to the study. Simple random sampling was also employed to select participants from a pool of visually impaired students at both UDSM and OUT. This technique was chosen for its simplicity and its ability to reduce bias. By randomly selecting participants, every individual in the population had an equal chance of being included in the sample, ensuring that the sample was representative of the broader student population.
The use of random sampling helps to ensure that the findings are not skewed by researcher preferences and that the results are generalizable to the larger population of visually impaired students at these institutions. This technique was particularly useful for selecting participants for the survey phase of the study, where a larger sample size was needed to ensure statistical significance and representativeness.
The sample size for this study was determined based on the population of visually impaired students at UDSM and OUT. The total number of visually impaired students at both institutions was used to calculate an appropriate sample size that would allow for valid conclusions while maintaining practical considerations such as time and resources. Using Cochran's formula for sample size calculation, a representative sample of visually impaired students was selected for both the quantitative and qualitative components of the study. For the survey, a larger sample size was necessary to ensure reliable data for statistical analysis, while for the interviews and focus groups; a smaller, more targeted sample was chosen to obtain in-depth qualitative insights.
The sample size also took into account the level of confidence and margin of error, ensuring that the findings would be statistically significant and reliable. Therefore, this method is less expensive and less time consuming. The target population of this study were 184 individuals, with 101 being the library staff at UDSM, 63 being the visually impaired students at UDSM, and 20 being the visually impaired students at OUT. 
Therefore, a targeted sampling is used to select respondents from the head of department heads and directors, and librarians in both UDSM and OUT libraries; a simple random sampling is applied to visually impaired students at the UDSM and OUT. In addition, a simple random sample is used in this study, therefore this sample allows the researcher to select Any visually impaired student in this field can be considered as this method ensures that each member participates on an equal footing (Cohen et al., 2007) and therefore minimizes the researcher's bias in selecting his or her participants.
Table 3.1: Sampling Frame

	Category
	UDSM
	OUT

	Visual Impairment students
	63
	20

	Librarians
	101
	-

	Teachers for Visual Impairments
	0
	-

	Total
	164
	20

	Grand Total
	184


Source:  Researcher, (2024)
The sample size of this study was driven by Yamane (1967) through the formula below: n

Whereby;

n= Required Sample Size

N= Total number of the Population Study (Target Population) (184)

e= Level of Precision (Margin Error) Measured by Probability Scale of 5% (0.05) Therefore from Above Formula the Sample Size of this Study was 126.

3.7 
Data collection methods
3.7.1 
Secondary data collection methods
This study collected data from various sources. Creswell (2014) defined them as tools used to collect data from whistleblowers in research. Various instruments are used in this study, e.g. B. Methods for secondary and primary data collection; Academic works such as books, dissertations, journals, online sources and library reports are therefore reviewed and summarized to add value to these study result.
3.7.2 
Primary data collection methods
According to Kothari (2004), these are first-time data that are considered original. In this study, data are first collected using an interview guide, a questionnaire survey, and an observation checklist. As a questionnaire for librarians and teachers specifically for students with visual impaired, an interview is conducted with the key informants of this study, who are students with visual impaired from the University of Dar es Salaam (UDSM) and OPEN University, and observations are added to the list for verification added to the electronic learning materials for students with visual impairments in the library or its department.
3.7.2.1 Interview guide 
The interview refers to the two-way conversation between researcher and informant initiated to obtain relevant information for the particular study (Krishnaswami & Ranganathan, 2005). This is a method of soliciting the views and opinions of a group or category of participants. The semi-structured interview was conducted for visually impaired students of both UDSM and OUT University participants in this study due to the fact that typically semi-structured interviews answer questions such as “why” and “how”. In addition, it is one of the qualitative data collection methods that provide useful information from the perceptions, feelings, and experiences of the participants (Creswell, 2014). 
3.7.2.2 Questionnaire survey
Questionnaire survey is a quantitative method that uses a series of questions to collect data. As explained by Amin (2005), this method is more useful for all researchers to collect information about variables of interest for the study. This data collection method for this study uses the set of closed and a few open data based on the accessibility and availability of the electronic learning materials for students with visual impaired in UDSM and OUT universities. However, this method supplemented the information collected from the key informants of this study, conducted using semi-structured interviews. In these two rooms, questionnaires are distributed both to librarians and to students with special education for the visually impaired.
3.7.2.3 Observation checklist
According to Kothari (2010), observation refers to using all of the senses to perceive and understand the experiences of the participants, which the researchers are interested in. However, this is one of the data collection methods that can be structured or unstructured and can be participants or non-participants (Creswell, 2014). In this study, this method was used to find out all available electronic learning materials for students with visual impaired at UDSM and Open University of Tanzania (OUT). According to Kothari (2010), observation refers to using all of the senses to perceive and understand the experiences of the participants, which the researchers are interested in.
However, this is one of the data collection methods that can be structured or unstructured and can be participants or non-participants (Creswell, 2014). In this study, this method were used to find out all available electronic learning materials for students with visual impaired at UDSM and Open University of Tanzania (OUT).
3.8 
Validity and Reliability

These are the way to ensure accuracy and consistency for the research study:
3.8.1 
Validity
Validity refers to the degree to which the research instrument measures the actual degree required to measure (Ary et al., 2010; Omari, 2011).  The validation of the questions regarding the electronic learning materials for students with visual impaired is done by sorting out the different questions from the current similar study, in particular from Kisanga (2020) and other related studies that are directly proportional to this study's objectives and it is both dated supervisors and by the College of Social Sciences of the Open University of Tanzania (OUT) as part of the presentation of the proposal review. 
The research questions and survey instruments were developed based on relevant literature, and pilot-tested with a small group of visually impaired students. Expert validation was sought by presenting the research instruments to experienced academics, who provided critical feedback on the clarity and appropriateness of the questions. Face validity was established by conducting a pre-test with a small sample of visually impaired students, ensuring the instrument was appropriate for the specific population being studied. Construct validity was ensured by using established concepts and definitions from existing literature, and the research framework was based on the Theory of Assistive Technology Adoption.
3.8.2 
Reliability
Reliability can be defined as the degree to which the instrument provides accurate and consistent results when tested multiple times (Art et al., 2010). In the context of this study, piloting is used to ensure the reliability of the research tools, as emphasized by Creswell & Creswell (2018). Piloting is used to test research tools that are expected to be used in the actual study. 
This study ensured reliability through a systematic process of piloting, feedback, and the use of multiple data collection methods (triangulation). The pilot study tested research tools such as questionnaires, interview guides, and observation checklists for their effectiveness in capturing accurate and consistent data from the target population. 
Feedback from participants helped identify ambiguities and clarify the questionnaire. The interview guides and observation checklists were also pilot-tested with a small sample of visually impaired students and relevant staff at UDSM and OUT. Triangulation was applied in several ways to enhance the reliability of the results. Data were collected from various sources, including visually impaired students, faculty members, library staff, and assistive technology experts. Methodological triangulation employed both qualitative and quantitative research methods, providing deeper insights into the challenges, attitudes, and experiences of students regarding electronic learning resources. Analytical triangulation used statistical methods to identify patterns in the availability and use of electronic materials, while qualitative data was analyzed thematically to identify recurring issues.
3.9 
Data analysis and presentation of the findings
The data was obtained from structured questionnaires undergo summarization, coding, and input into the Statistical Package for Social Sciences (SPSS) software version 24.0 for analysis. Descriptive statistical techniques, including frequency, means, and standard deviation, were employed to assess socio-demographic information provided    by respondents, with the outcomes depicted through pie charts and graphs. 
The study analyzed quantitative data collected from structured questionnaires using SPSS software version 24.0. Data was coded into numerical values and then input into SPSS for statistical analysis. Descriptive statistics were employed to describe the distribution of variables, such as demographic characteristics, and average levels of awareness, use, and accessibility of electronic learning resources. Results were presented in the form of pie charts, bar graphs, and tables.

3.10 
Ethical Consideration
According to Creswell (2014, p. 132), it was pointed out that regardless of the type of research study conducted using a different approach, a qualitative, quantitative or mixed consideration of ethical issues is imperative. It is ethical considerations that help research informants become more aware and familiar with the study. Therefore, the ethical considerations that are made during the investigative process. This study focused on obtaining informed consent from visually impaired students, ensuring their participation was voluntary and without consequences. Participants were given written consent forms and verbal explanations for those with visual impairments. 
Confidentiality and anonymity were key ethical issues, with data stored securely in password-protected files and pseudonyms assigned to each respondent. Participants had the right to withdraw at any point without penalty, and the study aimed to avoid physical, emotional, or psychological harm. The researcher was sensitive to the needs of visually impaired participants, conducting interviews in accessible formats and providing support if needed. Data management was rigorous, with data integrity and data disposal being key considerations. 
The study aimed to benefit visually impaired students by identifying ways to improve their access to electronic learning materials, and the findings were shared with the participants. The ethical principle of beneficence was also upheld, with the study aiming to improve access to electronic learning materials for visually impaired students.
CHAPTER FOUR

DATA PRESENTATION, ANALYSIS AND DISCUSSIONS

4.1
Introduction

This chapter contains an analysis of data and discussion of the study findings.
4.2
Response rate 

The researcher distributed questionnaires to respondents from Open University and the University of Dar es Salaam. A questionnaire was utilized as the primary tool in this study to gather basic information. A total of 126 questionnaires were distributed to participants. However, only 108 surveys have been returned, while the other 18 have not. This accounts for 85.7% of the distributed surveys. Begrh (2021) believes a return rate of 50% to be adequate, 60% to be good, and more than 70% to be outstanding. This also backs up Cohen's (2014) argument that a response return rate of 50% is reasonable, but a return rate of more than 70% is great. Based on these assumptions, the 85% response rate for this study is outstanding.
Table 4.1: Response Rate (N=126)
	S/N
	Respondents
	Distributed questionnaire
	Returned questionnaire

	1
	Distributed questionnaire to the UDSM 
	69
	59

	2
	Distributed questionnaire to the OUT
	57
	49

	
	Total
	126
	108


Source: Field Data, (2024)
4.3
Demographic information of the respondents
This section provides demographic information for the study's respondents. It provides general information about the respondents to this study, such as their gender, age, and professional qualifications. As shown in Table 4.2, 56 respondents (51%) were men and 53 respondents (49%) were women. This ratio demonstrates that gender equality has been implemented based on a comparable proportion of the respondents; thus there are no biases in the study's portrayal of both genders' interests in public. 
Research has shown that women and men may have an equal probability due to differences in decision-making methods, priorities, and problem-solving techniques. Researchers can learn about how gender differences may arise in the context of the availability and accessibility of electronic learning materials for visually impaired pupils. This understanding informs approaches for enhancing decision-making processes, promoting diverse perspectives, and overall performance.

Table 4.2: Demographic Information
	Categories
	Frequency
	Percent

	Male
	56
	51

	Female
	53
	49

	Total
	108
	100.0

	Age
	
	

	10-30 years 
	12
	20

	31-40 years 
	41
	38

	41-50 years 
	48
	44

	above 
	07
	6

	Total
	108
	100.0

	Professional Qualification 
	
	

	Certificate
	20
	21

	Diploma
	12
	13

	Bachelor
	45
	47

	Post graduate
	04
	6

	Masters
	26
	28

	Others                                       01                                                           01


Source: Field Data, (2024)
The study discovered that participants were separated into age groups. 20% were between the ages of 10 and 20, 38% were between the ages of 21 and 40, 44% were between the ages of 41 and 50, and 6% are 51 and over. The results showed that 80% of those polled were under the age of 50. The survey confirmed that respondents are aged enough to provide accurate responses on the subject. Furthermore, age has a significant impact on the availability and accessibility of electronic learning materials for students with visual impairment.
The figures in the table show the respondents' educational backgrounds. It shows that 21% of respondents had certificates, 13% had diplomas, 47% had bachelor's degrees in various fields, and 30% had postgraduate degrees. These findings suggest that the vast majority of the data collected came from well-educated and mature respondents, lending credibility to the researcher's findings. The results also showed that respondents with higher levels of education are more likely to possess advanced analytical and critical thinking skills. These abilities are required for students with visual impairments to make informed decisions, which enhance availability and access to electronic learning materials.

4.4 
Findings of the objectives 

4.4.1 
Availability and use of electronic materials for visual impaired students
4.4.1.1 Kinds of electronic materials Accessed and Used at the UDSM and OUT
Respondents were also asked about the kind of electronic materials used to facilitate learning by visually impaired students at the UDSM. The findings show that 22 (83.3%) of respondents said tape-recorders were easily accessed and used, 19 (80.5%) indicated computers, 21 (69.4%) named the Perkins Braille, 13 (38.8%) cited the Closed Circuit TV system and scanner, 11 (33.3%) mentioned the Braille embosser, 10 (30.5%) the note-taker, nine (25%) special software, seven (19.4%) the PAC Mate and talking dictionary, five (13.8%) internet-connected computer, and 3(8.3%) mentioned the talking watch as Table 4.3 illustrates.
Table 4.3:  Kinds of Electronic Materials Accessed and Used at the UDSM and OUT

	Types of electronic materials
	 Frequency 
	Percent

	Tape-recorders 
	22
	20

	Computers
	18
	17

	Perkins Braille
	21
	19

	Closed Circuit TV
	13
	12

	Braille embosser
	11
	10

	Note-taker
	10
	9

	Special software
	7
	6

	PAC Mate and talking dictionary
	5
	4

	Internet- connected computer 
	3
	3


Source: Field Data, (2024)
According to the findings, the majority of visually impaired students accessed and used the tape recorder and computers at the studied units on the OUT and UDSM Main Campus. In addition, a significant proportion of respondents indicated that the Closed Circuit Television and scanner were used. The Braille embosser and note-taker were also cited as resources available to visually impaired pupils to aid in their study.
As a result, some visually challenged pupils referenced specialized software like NVDA and JAWs. This indicates that the frequency of access to electronic learning resources is determined by the availability and functionality of such facilities in terms of facilitating learning for students with such unique needs. In this regard, the study's findings are consistent with the conceptual framework on information seeking behavior, which demonstrates that students with visual impairments first use electronic materials and other information systems available in their environment before seeking alternative sources. 
The facilities that were commonly used were also those that were geared to fulfill the demands of visually impaired students in terms of content given over a certain time period. Through independent observation, the researchers were able to confirm the availability of the electronic learning materials specified by the respondents at the University's Special Education Units. The University Special Education Unit provides electronic learning materials tailored to the specific needs of visually impaired pupils. 
They had specific features and functions. The findings indicate that Open University and University of Dar es Salaam management acknowledge the importance of ICTs in facilitating the learning process of visually impaired students. Electronic learning tools enable visually impaired students to benefit from the learning process by seeking and accessing information and other learning resources, (Kirwa, 2021).
4.4.1.2 Frequency of using electronic materials 

Respondents were asked how frequently visually impaired students used technological resources to improve their learning experience. According to the findings, eight (38.4%) of the responding visually impaired students used electronic resources extremely frequently, six (32.2%) frequently, and five (29.4%) only occasionally, as shown in Figure 4.1.
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Figure 4.1: Frequencies of using Electronic Materials

Source: Field Data, (2024)
The data in Figure 4.1 show that the majority (73.6%) of visually impaired pupils used electronic resources often. This means that visually challenged kids use electronic materials to learn. This adoption could be linked to the potential role of ICTs in improving the learning process of visually impaired pupils. The Pearson Chi-square test found no significant difference (x² = 1.068, df = 2, p value =.586) in the frequency of electronic material use between male and female visually-impaired students at UDSM and OUT. 
Furthermore, the findings indicate that just a small proportion (26.3%) of respondents did not regularly use specific electronic materials. In reality, depending on the narration and discussion with the readers, lack or limited use was occasionally caused by negative attitudes regarding the use of electronic products created to meet the needs of learners with disabilities. 
Another issue they raised was a lack of skills and understanding in operating and using specialized ICTs to facilitate successful learning. In this regard, Eligi and Mwantimwa (2017) argue that the difficulties encountered by visually impaired students in accessing and using e-learning materials undermine the effective and frequent use of technological tools to enhance learning and may also have a negative impact on the overall learning process.
4.4.2
Level of awareness of students with visual impaired toward electronic learning materials
4.4.2.1 Effectiveness of electronic materials in supporting learning
The visually impaired pupils were also asked about the efficiency of electronic devices in assisting with their learning activities. The data suggest that 88 (81%) of visually impaired students believed that electronic materials were successful in aiding their learning, with 10 (9%) indicating highly effective and another 10 (9%) indicating ineffective, as shown in Figure 4.2.
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Figure 4.2: Effectiveness of Electronic Materials in Supporting Learning

Source: Field Data, (2024) 

Students' academic progress with visual impairments is assessed through independent, participative, and collaborative learning. In this context, the findings show that the majority (81.1%) of visually impaired students believed that electronic materials were useful in assisting with the learning process. One may argue that electronic resources are critical components in the effective learning of visually impaired children since they support and foster active learning.
As a result, ICTs tend to reveal the hidden potential for learning issues and promote students' autonomous learning while also assisting them in completing their chores alone and in their own space. In the same line, Ong'eta and Nyambura (2013) discovered that the use of several alternative media, such as audio tapes, Braille outputs, electronic texts, tactile drawings, and aural descriptions, promotes higher learning autonomy. Indeed, ICTs allow visually impaired students to access instructional materials alongside sighted students, boosting confidence and learning aptitude. 
During an interview, one of the respondents mentioned:

Electronic devices improve learning by providing access to learning resources in a variety of formats; they facilitate collaborative work between students and instructors; and they improve the quality of learning processes.
Indeed, visually impaired students can acquire access to numerous learning resources by using specific assistive technology that allows them to take notes, read, and answer test questions. According to Freedman (2011), ICT equalizes the opportunities for all learners. 
Another student verified this during an interview that:
Even severely vision impaired kids, such as blind and low-sighted students, can attain the same level of success as anyone else if we offer them with the appropriate hardware, software, and curriculum activities.
This argument demonstrates that electronic notes simplify the learning process by converting notes into a format that visually impaired students can read, restoring sound from lecture room notes, and saving a significant amount of time. Indeed, effective and sustainable access to appropriate and special electronic resources can lead to effective use of education information, generating satisfaction for both learners and educators, as well as encouraging knowledge sharing with fellow students while assisting them in completing academic tasks.  The following section contains analysis and discussions of the variables that limit access to and usage of electronic materials.
4.4.2.2 Satisfaction on accessed electronic materials
According to the statistical results, 57(52.7%) of the visually impaired students were dissatisfied with the electronic resources offered, seven (46.2%) were happy, and only one (0.9%) was extremely satisfied with the technological learning tools, as illustrated in Figure 4.2.
The data indicated that the majority (52%) of visually impaired students were dissatisfied with the technological resources available at the UDSM and OUT. This means that the facilities were insufficient to improve the effective learning of visually impaired students. Although the institution has made attempts to provide special electronic resources to visually impaired students, the facilities are still inadequate to meet their demands. According to Alzougool (2013), meeting such need requires the use of official or informal information sources or services. The need could be met if the necessary electronic materials are available in sufficient quantity and quality in their learning environments. Conversely, if there are few, visually impaired students will remain dissatisfied.
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Figure 4.3: Satisfaction on Accessed Electronic Materials

Source: Field Data, (2024)
These study findings are consistent with Wilson's model, which indicates that a big majority of users were dissatisfied but a significant percentage were satisfied. These findings support Kyei's (2023) claim that electronic devices do not sufficiently satisfy the special learning demands of visually impaired pupils, subjecting them to an optimum disadvantage. Possible influencing factors include attitude, a lack of serious consideration of visually impaired students' special needs in education access and inclusive education provision, and a lack of formal involvement of various education stakeholders and visually impaired students in the University's plan, budgeting, and policies.
4.4.3 
Challenges facing visual impairment students when accessing electronic learning materials
The respondents were also asked to describe the difficulties that visually impaired students had when accessing and using electronic materials for learning. According to the data collected, 38 (35%) of respondents reported inadequate electronic materials, 22 (20%) a lack of effective ICTs training provision, 16 (14.8%) power outages, 14 (12.9%) outdated electronic materials, 10 (9%) a shortage of technicians for repairing electronic materials, and 8 (7.4%) poor internet connectivity, as shown in Table 4.4.

Table 4.4:  Challenges Facing Visual Impairment Students when Accessing Electronic Learning Materials

	Challenges
	Frequency
	Percentage

	Inadequate electronic materials
	38
	35

	Lack of effective ICTs training provision
	16
	14

	Power cut off
	14
	12

	Outdated electronic materials
	10
	9

	Shortage of technicians for repairing electronic materials
	8
	7


Source: Field Data, (2024)
4.4.3.1 Adequancy of electronic materials

According to the findings reported in Table 4.3.3, the majority (38%) of respondents identified inadequate electronic materials as one of the obstacles that visually impaired students experienced while accessing and using electronic materials for learning. 
In this regard, one of the responders stated:

The electronic materials offered in the Special Education Unit are insufficient to support effective learning. This reduces the flexibility of learning. The number of computers, note-takers, and PAC Mates accessible is insufficient to meet the demands of the general public; magnifiers and lenses are also scarce. This is coupled with a scarcity of talking watches.

This implies that, despite the University's efforts to mainstream visually impaired students, the electronic tools available to them are inadequate. Thus, a lack of electronic materials that are accessible to visually impaired students inhibits their ability to learn independently, and this circumstance might weaken their confidence and self-esteem, perhaps leading to failure to acquire the necessary skills and information. Kahn and Lewis (2014) reported similar findings, stating that the visually challenged pupils encountered a barrier due to a lack of Braille and related electronic resources. In general, the visual-impaired students' effective learning processes were hampered by a lack of user-friendly electronic materials, such as important assistive devices, and a lack of classroom adaptations to support learning and communication.
4.4.3.2 Training
Despite the importance of training in improving skills and knowledge, the UDSM's Special Education Unit did not provide appropriate instruction in the use of technological devices or reading skills. According to the data, 14% of respondents believed that the Special Education Unit did not provide effective training. In other words, inefficient ICT training for visually impaired students makes it difficult for them to enjoy their studying as much as sighted students. Electronic products, in particular, have the potential to improve learning possibilities for visually impaired students if they have the necessary skills and expertise to operate them. These data also suggest that training for some electronic materials was ineffective, as the demand for ICTs exceeded the actual supply. As a result, training in these facilitative ICTs may not always transfer into real usage due to a paucity of electronic resources. 
During an interview, one of the visually handicapped kids stated:

I don't have enough ICT skills or knowledge. These facilities are difficult to access without the JAWs programme. I don't see what shows on a screen; I solely rely on being told what is visible by my colleague..
One of the transcribers reinforced this view:
Most visually impaired pupils lack technical knowledge of some electronic products, and the majority are unable to operate computers properly.

Burgstahler (2003) discovered that training in particular ICT skills is an important part of university education for visually impaired students. Indeed, well-coordinated instruction in ICT skills development in university programmes assists visually impaired students in gaining positive experience, developing effective career development paths, and achieving independent learning. Thus, ICT accessibility and training for the use of accessible ICTs should be connected.
4.4.3.3 Power supply
Electronic materials require a stable power supply to function. In this study, power outages and unpredictable power supply were also identified as a barrier that visually impaired pupils experienced when utilizing electronics. Indeed, power outages were found to hinder effective facility utilization and undermine the learning process due to their disruptive character. When the researcher was collecting data at the Special Education Unit, she saw one of these power cuts. 
The generator offered does not run automatically. Manually turned on and off generators typically require a man to run them, which may fail to protect against the disruptiveness of power outages to learning activities, particularly when there are constant delays in turning on emergency power. In reality, the lack of autonomous generators inhibits the ability to continue learning when the power is turned off. This implies that the University has the problem of ensuring a stable energy power connection by utilizing suitable power backups and automatic generators.
4.4.3.4 Shortage of ICTs experts and technicians
One of the issues that visually impaired students faced was a lack of technicians and professionals to fix broken electronic materials and develop various software to improve their learning experience. The findings indicate that the University is short of ICT expertise and technical support. Kahn and Lewis (2014) discovered that educators did not receive appropriate training to teach kids with disabilities. In addition, a lack of ICT repair and maintenance hampered the effective use of ICTs in visually impaired learners' learning activities, reducing the number of working ICTs, with far-reaching consequences for students with visual impairments who require more of such special learning support.
4.4.3.5 Internet connectivity

Poor internet connectivity at the UDSM and OUT also tends to deter visually impaired students from participating in learning activities, as the internet is perceived as an alternative to accessing several critical formats for promoting successful learning. The ongoing expense of electronic materials may also be a challenge due to university budgetary limits that limit the procurement and maintenance of electronic materials and software that suit special education demands. Many students shared bandwidth, slowing internet access, especially in the absence of a wireless access connection at the UDSM's Special Unit building. Additionally, wireless access points were placed in a few buildings and locations. In the face of limited wireless access points, including those in the library, students found it difficult to connect while the LAN internet was so busy (Kasella, 2022). As a result, there was a lack of alternative learning forms, limiting access to content.
4.4.4
Measures for effective accessing electronic learning materials to visual impaired students
A study of 108 visually challenged students at the University of Dar es Salaam and the Open University of Tanzania revealed critical strategies for improving access to electronic learning materials. According to the report, while 83% of students use assistive devices, 17% do not have access due to a lack of resources. To ensure accessibility, 70% of students found learning materials accessible, while 30% identified deficiencies. Regular training programs for educators in assistive aids and accessible teaching approaches are required. Collaboration with specialized organizations and the establishment of technical support networks are also critical. Institutional accessibility policies should be reinforced, as should the usability of digital platforms. Effective feedback methods should be implemented to promote communication between students and institutions. These indicators highlight the significance of technology, training, collaboration, infrastructure, and policy enforcement in enabling equitable access to electronic learning materials.
According to Babu and Singh (2019), assistive technology such as screen readers and Braille displays increase learning outcomes for visually impaired students by ensuring equal access to instructional content. However, they note that a lack of resources, particularly in underdeveloped countries, remains a barrier for 15-20% of students with visual impairments, which is consistent with the 17% of students in the Tanzanian study who do not have access to these technologies due to a lack of resources. 
Wong et al. (2020) emphasize the necessity of ongoing training programs for educators in the use of assistive technology and the creation of inclusive learning environments. They discovered that 67% of teachers who got such training were better equipped to help visually impaired kids. This validates the Tanzanian study's finding that 60% of teachers were familiar with assistive technologies but lacked thorough training, resulting in gaps in effective content delivery.
However, Borg & Boulet (2021) found out that effective feedback mechanisms are critical for recognizing and addressing accessibility difficulties. Their study discovered that colleges with well-established feedback mechanisms had a 25% boost in student satisfaction. This supports the Tanzanian study's advice to raise awareness and employ feedback mechanisms to increase communication between students and institutions.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION
5.1
Introduction

This chapter presents a summary of the research findings, draws conclusions based on the study objectives, and provides recommendations for improving the accessibility and use of electronic learning materials for visually impaired students at the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). The study was guided by four specific objectives, which are as follows: To examine the availability and use of electronic materials for visually impaired students at the University of Dar es Salaam and the Open University of Tanzania, to investigate the level of awareness of students with visual impairments toward electronic learning materials at the University of Dar es Salaam and the Open University of Tanzania, to identify the challenges facing visually impaired students when accessing electronic learning materials at the University of Dar es Salaam and the Open University of Tanzania and to explore possible measures for improving access to electronic learning materials for visually impaired students at the University of Dar es Salaam and the Open University of Tanzania.
5.2
Summary of the study

The purpose of this study was to analyze the availability, use, and challenges of electronic learning materials for visually impaired students at the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). The study focused on four specific objectives, which are summarized below:

(i)
 Availability and use of Electronic Materials for Visually Impaired Students at the University of Dar es Salaam and Open University Tanzania

This objective aimed to assess the availability and types of electronic learning materials used by visually impaired students at UDSM and OUT.
The findings revealed that various assistive technologies and electronic tools were available to students. The most popular tools among visually impaired students included tape recorders (83.3%), computers (80.5%), and Perkins Braille machines (69.4%). Other aids such as Closed-Circuit TV, scanners (38.8%), Braille embossers (33.3%), note-takers (30.5%), and software tools like NVDA and JAWS (25%) were also used. The availability of these tools at UDSM and OUT indicated a significant role of Information and Communication Technology (ICT) in enhancing the learning experience for visually impaired students.
The majority of students (73.6%) reported using electronic learning tools regularly. 38.4% used them quite frequently, and 32.2% used them regularly. However, a small portion of the students (26.3%) reported infrequent use, citing reasons such as lack of skills, comprehension difficulties, or negative attitudes towards using specialized ICT tools. This highlighted that while tools were available, consistent usage was hindered by a variety of factors, including skill gaps and perceptions about the technology.
 (ii)
 Level of Awareness of Students with Visual Impairments Toward Electronic Learning Materials at UDSM and OUT

This objective aimed to investigate the level of awareness among visually impaired students regarding the available electronic learning materials.

The findings revealed that a significant number of students were aware of and recognized the usefulness of electronic learning aids. Approximately 81% of students considered electronic learning tools as useful for their studies, with 9% of them rating them as highly effective. These electronic tools facilitated autonomous learning and enhanced collaboration, providing visually impaired students with more opportunities to engage actively in the learning process. This suggests that awareness of electronic learning materials was relatively high among the students, but there were still gaps in knowledge about the full range of available tools and resources.
(iii)   Challenges Facing Visually Impaired Students when Accessing Electronic Learning Materials at UDSM and OUT

This objective sought to identify the challenges faced by visually impaired students when attempting to access electronic learning materials at UDSM and OUT.

Despite the availability of assistive technologies, students encountered numerous challenges in accessing and effectively using electronic learning materials. The main challenges identified were: A significant portion of students reported that the available materials were insufficient in quantity and quality. This contributed to difficulties in accessing comprehensive learning resources. Many students lacked sufficient training in using the specialized ICT tools, which affected their ability to maximize the potential of the available electronic resources.

Frequent power interruptions were identified as a major hindrance, making it difficult for students to access online resources or use electronic tools consistently.

The tools and resources provided to students were sometimes outdated, limiting their effectiveness for modern learning needs. Students reported that the absence of qualified technicians to repair or maintain the assistive technologies contributed to the challenges they faced in using these tools effectively.
 (iv)
Measures for Effective Access to Electronic Learning Materials for Visually Impaired Students at UDSM and OUT

This objective aimed to identify possible measures for improving access to electronic learning materials for visually impaired students.

While electronic tools were available, student satisfaction with these materials was mixed. 52.7% of students expressed dissatisfaction, citing the insufficient number and poor quality of the materials as the main reasons for their dissatisfaction. On the other hand, 46.2% of students were satisfied, although their satisfaction levels were generally influenced by the availability and usability of the resources.
The study identified several measures to improve the accessibility of electronic learning materials for visually impaired students, including: There is a need to increase the variety and quantity of accessible electronic resources to cater to the diverse needs of visually impaired students. Providing comprehensive training for students and staff on the use of assistive technologies and electronic resources was seen as critical for improving access and usage. Efforts should be made to ensure more reliable power supply and internet connectivity to minimize disruptions that affect the use of electronic resources.
Updating outdated materials and ensuring regular maintenance of assistive technologies were key recommendations for enhancing the accessibility and effectiveness of learning tools. Establishing a dedicated technical support team to provide prompt repairs and maintenance of assistive devices was seen as essential for ensuring continuous access to electronic learning materials. 
5.3
Conclusion

The study aimed to examine the availability and accessibility of electronic learning materials for visually impaired students at the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). The findings provide significant insights into both the progress made and the challenges faced by these institutions in supporting visually impaired students through the use of assistive technology.

While some critical electronic learning tools, such as computers, tape recorders, and Braille machines, are available to visually impaired students, the study revealed that the quantity and quality of these resources are often insufficient to fully meet the educational needs of the students. Although the majority of students reported using electronic learning tools regularly and found them to be useful, several factors hindered their effectiveness and availability. Despite the availability of assistive technologies, many students expressed dissatisfaction due to the insufficient number and poor quality of electronic learning materials. 
This shortage is compounded by the mismatch between the resources provided and the diverse learning needs of visually impaired students. Some of the tools provided to students were found to be outdated, which reduced their effectiveness. Outdated technology creates barriers to the efficient use of resources, hindering students' ability to access current and relevant educational content.
The study found that many visually impaired students lacked the necessary skills and training to use specialized assistive technologies effectively. This highlights the need for comprehensive ICT training programs that are tailored to the needs of visually impaired students. Without such training, students may struggle to navigate the electronic learning materials, thus reducing their academic performance.
Frequent power outages and the lack of repair support for malfunctioning assistive devices were additional barriers that students faced. These technical issues often disrupted the learning process, leaving students without access to the electronic tools they rely on.
The findings also suggest that attitudes towards assistive technologies and the lack of inclusive educational policies in these institutions may also contribute to the challenges faced by visually impaired students. If these technologies are not fully integrated into the educational framework, or if there is insufficient social acceptance of their use, students may find themselves isolated from mainstream academic activities.
The study highlights the need for greater investment in the availability, quality, and maintenance of assistive technologies at both UDSM and OUT. It also underscores the importance of providing specialized ICT training to visually impaired students to ensure they can make full use of these technologies. Additionally, the study calls for enhanced infrastructure, including more reliable power supply and internet connectivity, and a proactive approach to maintaining and upgrading electronic learning tools.
5.4
Recommendations

The primary objective of this study was to examine the availability, use, and challenges faced by visually impaired students in accessing electronic learning materials at the University of Dar es Salaam (UDSM) and the Open University of Tanzania (OUT). Based on the key findings of this study, the following recommendations are made to address the identified issues and improve the overall educational experience of visually impaired students:
1.    Increase Access to Modern Electronic Learning Tools

UDSM and OUT should prioritize the acquisition and provision of modern assistive technologies such as Braille embossers, screen-reading software, scanners, electronic note-takers, and talking devices. These technologies are essential for improving the accessibility of educational content for visually impaired students.
The Tanzanian government should work to ensure that adequate resources are allocated to enhance assistive technology infrastructure across public universities, particularly for students with disabilities. Policies should be implemented to support the procurement of accessible educational tools.
2.
Maintain and Upgrade Existing Equipment

UDSM and OUT should regularly maintain and upgrade their electronic learning equipment, replacing outdated tools and ensuring all devices are fully functional. This will help in preventing disruptions caused by broken or malfunctioning equipment. Universities should set up dedicated maintenance schedules and repair teams for electronic learning aids, ensuring quick fixes and minimal downtime. Consistent maintenance and timely upgrades of assistive technologies will ensure their effectiveness and minimize disruptions in the learning process.
3.   Provide Specialized ICT Training for Visually Impaired Students

Specialized and ongoing ICT training programs should be integrated into the curriculum for visually impaired students. These programs should focus on digital literacy, assistive technology tools, and the practical use of learning materials such as screen readers, Braille devices, and other software.
The Tanzanian Ministry of Education and Vocational Training should provide guidelines and resources for universities to develop and implement these training programs as part of their inclusion efforts. This will ensure that visually impaired students are adequately equipped with the necessary skills and knowledge to use electronic learning materials efficiently.
4.     Improve Technical Support Systems

Universities should establish dedicated technical support teams who are trained in assistive technologies and can provide real-time support for visually impaired students. These teams should be available to troubleshoot issues with electronic learning tools and assist students with device malfunctions or software problems.

Universities should also establish helpdesks and on-campus technical support hubs that can assist students with technological issues quickly. Having a reliable technical support system in place will ensure that students face minimal disruption while using electronic learning tools.
5.   Address Power Supply Challenges

Given the frequent power outages in certain regions, UDSM and OUT should invest in backup power systems (e.g., generators or uninterruptible power supplies) for areas with electronic learning equipment, such as libraries, computer labs, and lecture halls.

The Tanzanian government should facilitate better energy infrastructure in universities, ensuring that power outages do not impede the learning process for students who rely on electronic learning materials. Reliable power supply will allow continuous access to digital resources and minimize disruptions to students' academic activities.

6.   Foster Collaboration with Stakeholders

UDSM and OUT should collaborate with government agencies, non-governmental organizations (NGOs), and international donors to secure funding and resources for the improvement of learning conditions for visually impaired students. These collaborations could also facilitate the sharing of best practices for inclusive education.

The Tanzanian government, in partnership with international organizations, should create funding initiatives to promote the inclusion of students with disabilities in higher education by providing financial support for the acquisition of assistive technologies and other learning resources. Strategic partnerships and funding will help bridge the gap between current resource availability and the real needs of visually impaired students.
7.    Develop Inclusive Educational Policies and Awareness

UDSM and OUT should adopt inclusive education policies that explicitly address the needs of visually impaired students, including the integration of assistive technologies into the mainstream curriculum. Awareness campaigns should also be conducted to ensure that faculty and staff understand the challenges and needs of visually impaired students.

The government should introduce national policies that promote inclusivity and ensure that universities across the country adopt appropriate accommodations for students with disabilities. This could include mandating the availability of assistive technologies as part of university infrastructure. Ensuring an inclusive education environment will promote equity and equal access to educational resources for visually impaired students.

8.    Promote Research and Development in Assistive Technologies

Both UDSM and OUT, along with the Tanzanian government, should support research and development (R&D) in the field of assistive technologies. This would help create innovative and cost-effective solutions tailored to the unique needs of visually impaired students.

R&D in assistive technologies will result in the development of more accessible and affordable learning tools for visually impaired students, helping them overcome existing barriers in accessing educational materials.
9.    Advocate for Flexible Copyright and Licensing Policies

Universities and policymakers should advocate for more flexible copyright and licensing policies that would allow institutions to modify and convert learning materials into accessible formats for visually impaired students (e.g., audio, Braille, or large print).
The government should review and amend national copyright laws to ensure that they support inclusive education by allowing institutions to legally convert educational materials into accessible formats for students with disabilities. Flexible copyright policies will allow visually impaired students to access a broader range of educational resources, enhancing their learning opportunities.

5.5
Areas for Further Study

Future research should look into the impact of electronic learning tools on academic performance, compare learning support for visually impaired students across universities, evaluate ICT training for visually impaired students, and examine the role of government policies in promoting inclusive education. It is also crucial to investigate the psychological consequences of limited access to learning resources on visually impaired students, the efficacy of digital libraries and e-learning platforms, and the application of artificial intelligence to improve learning for visually impaired students. This research may help colleges build better support systems and enhance the learning experience for visually impaired students.
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APPENDICES
Appendix 1:
Questionnaires for Librarian
Tittle: Availability and Access to Electronic Learning Materials to Students with Visually Impairment: The Case of The University of Dar es Salaam and The Open University of Tanzania
Dear Respondent


Kindly assist by filling this form by putting a tick in the bracket or comments in the space provided to the best of your knowledge.

1. Can you briefly describe your educational background and level of education?

………………………...……………………………………………………………


……………………………………………………….……………………………..
2. What types of electronic learning materials do you regularly use for your studies for students with visual impairment?


……………………………………………………..………………………………


………………………………………………………...……………………………
3. In your experience, how accessible are these materials at the university for students with visual impairment (UDSM/OUT)

……………..………………………………………………………………………

……………………………………………………………………………………
4. What challenges do you encounter in accessing or using the electronic learning materials available to you for students with visual impairment?


………………………………...……………………………………………………

………………………………...……………………………………………………
5. Do you feel that the university provides sufficient technical support for maintaining and repairing electronic materials for students with visual impairment?


………………………………..……………………………………………………


………………………………………………...……………………………………

6. How do power outages or internet connectivity issues affect your use of electronic learning materials for students with visual impairment?

…………………………………………………...…………………………………


…………………………………………………...…………………………………

7. Are you satisfied with the current availability of electronic learning materials? Why or why not for students with visual impairment?


……………...………………………………………………………………………


………………...……………………………………………………………………

8. What would you suggest as improvements to better support students with visually impairment in accessing and using electronic learning materials?

…………………………………………………………….………………..………


……………………………………………………………………………………

9. How do you think the use of electronic materials has influenced your academic performance and participation in class for students with visual impairment?


………………………………………………………..……………………………


………………………………………………...……………………………………

10. In your opinion, what other resources or support systems should the university provide to students with visually impairment?

………………………………………………………………….……….…………


…………………………………………………………………………..…………

11. How do you think the training or orientation regarding ICT tools for students with visually impairment can be improved?

………………………………………………………………………………...……


……………………………………………………………………………………
THANKS FOR YOUR COOPERATION
Appendix II: Questionnaires for Library Users
Tittle: Availability and Access to Electronic Learning Materials to Students with Visually Impairment: The Case of The University of Dar Es Salaam and The Open University of Tanzania
Dear Respondent


Kindly assist by filling this form by putting a tick in the bracket or comments in the space provided to the best of your knowledge.

Questionnaire

Section A: Demographic Information
1. Gender
a) Male
(    )








b) Female
(    )
2. Age
a) 10-20 years

(    )







b) 21-30 years

(    )
c) 31-40 years

(    )




d) 41-50 years

(    )
e) 51+ years

(    )
3. Level of Education
a) Certificate
            (    )
b) Diploma
(    )
c) Bachelor
(    )
d) Postgraduate Diploma
(….)
e) Master's Degree
(    )
f) Other (Please specify) …………………………...
Section B: Availability and Access to Electronic Learning Materials 4. What types of electronic learning materials do you have access to for your studies?

(You can select more than one option)
a) Tape-recorders
(    )
b) Computers

(…)
c) Perkins Braille
(    )
d) Closed Circuit TV
(…)
e) Braille embosser
(    )
f) Note-taker
(    )
g) Special software (e.g., NVDA, JAWS)
(….)
h) PAC Mate and talking dictionary
(    )
i) Internet-connected computer
(    )
j) Talking watch
(    )
k) Others (Please specify) ………………………..
5. How frequently do you use electronic learning materials?
a) Very often
(    )
b) Often
(    )
c) Sometimes
(    )
d) Rarely
(    )
e) Never
(    )
6. Are you satisfied with the availability of electronic learning materials?
a) Very satisfied
(    )
b) Satisfied
(….)
c) Neutral
(    )
d) Unsatisfied
(….)
e) Very unsatisfied
(    )
Section C: Challenges in Accessing and Using Electronic Learning Materials 
7. What challenges do you face in accessing or using electronic learning materials?
……………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

8. How would you rate the effectiveness of electronic learning materials in supporting your learning?
a) Very effective
(    )
b) Effective
(    )
c) Neutral
(    )
d) Ineffective
(    )
e) Very ineffective
(    )
9. In your opinion, what improvements can be made to enhance access and use of electronic learning materials for students visually impairment?
………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………
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