






















































































































https://en.wikipedia.org/wiki/Latin




























































https://en.wikipedia.org/wiki/Braille



https://en.wikipedia.org/wiki/Braille















https://en.wikipedia.org/wiki/Braille

























































https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Computer_Science
https://en.wikipedia.org/wiki/Computer_Science
https://en.wikipedia.org/wiki/Human_Performance


























































































https://www.thoughtco.com/measures-of-central-tendency-3026706




































https://en.wikipedia.org/wiki/Afrikaans
https://en.wikipedia.org/wiki/Maluti_a_Phofung_Local_Municipality












https://en.wikipedia.org/wiki/Tswana_people
https://en.wikipedia.org/wiki/Sotho_people


































































































































































https://www.tsbvi.edu/general-technology-items/1074-overview-of-technology-for-visually-impaired-and-blind-students#Speech%20Access
https://www.tsbvi.edu/general-technology-items/1074-overview-of-technology-for-visually-impaired-and-blind-students#Speech%20Access

























































https://en.wikipedia.org/wiki/University_of_Technology
































































































































































































































































































http://www.measuringu.com/blog/he-multiple.php
http://www.measuringu.com/blog/he-multiple.php







































































































































https://www.ugent.be/en/research/research-strategy/research-evaluation.htm








































































https://www.researchgate.net/journal/1098-2140_American_Journal_of_Evaluation

















































































































































	A FRAMEWORK FOR THE ADOPTION AND EFFECTIVE USE OF ICTs FOR VISUALLY IMPAIRED LEARNERS IN HIGHER EDUCATION
	DECLARATION OF INDEPENDENT WORK
	ACKNOWLEDGEMENTS
	PUBLICATIONS
	ABSTRACT
	TABLE OF CONTENTS
	LIST OF TABLES
	LIST OF FIGURES
	ABBREVIATIONS
	CHAPTER 1: INTRODUCTION
	1.1 BACKGROUND
	1.2 PROBLEM STATEMENT
	1.3 RESEARCH OBJECTIVES
	1.4 RESEARCH QUESTIONS
	1.5 RESEARCH METHODOLOGY AND DESIGN
	1.5.1 Research Methodology
	1.5.2 Data collection instruments

	1.6 SIGNIFICANCE OF THE STUDY
	1.7 LIMITATIONS OF THE STUDY
	1.8 ETHICAL CONSIDERATIONS
	1.9 ORGANISATION OF THE THESIS
	1.10 SUMMARY

	CHAPTER 2: LITERATURE REVIEW
	2.1 INTRODUCTION
	2.2 ICT IN EDUCATION
	2.3 ICT TOOLS FOR VILs IN ENGINEERING EDUCATION
	2.3.1 ICT TOOL 1: iNetSim
	2.3.2 ICT TOOL 2: PRISCA
	2.3.3 ICT TOOL 3: AudioMath
	2.3.4 ICT TOOL 4: i-Math
	2.3.5 ICT TOOL 5: Learning Java
	2.3.6 ICT TOOL 6: MoodleVox
	2.3.7 ICT TOOL 7: Haptic Device for robots
	2.3.8 ICT TOOL 8: Logger Pro
	2.3.9 ICT TOOL 9: Teaching VB
	2.3.10 SUMMARY OF ICT TOOLS FOR VILs

	2.4 ADDITIONAL ICT TOOLS FOR VILs
	2.4.1 ICT TOOL 1: Video Magnifier
	2.4.2 ICT TOOL 2: Perkins Brailler
	2.4.3 ICT TOOL 3: Electronic Braille Note / Note Taker
	2.4.4 ICT TOOL 4: Braille Embosser
	2.4.5 ICT TOOL 5: Slate and Stylus
	2.4.6 ICT TOOL 6: JAWS
	2.4.7 ICT TOOL 7: Talking Calculator
	2.4.8 ICT TOOL 8: Haptic Device with Computer Applications
	2.4.9 ICT TOOL 9: Tactile Graphics
	2.4.10 SUMMARY OF GENERAL ICT TOOLS FOR VILs

	2.5 CURRENT SITUATION OF VILs IN SOUTH AFRICA
	2.5.1 Hodgson and Khumalo study
	2.5.2 Matshedisho study
	2.5.3 FOTIM Report
	2.5.4 Lourens and Swartz study
	2.5.5 Naidoo study
	2.5.6 Mayat and Amosun study
	2.5.7 Other Related Studies
	2.5.8 Addressing the Gap in Literature
	2.5.9 List of factors identified from literature

	2.6 SUMMARY

	CHAPTER 3: RESEARCH DESIGN AND METHODOLOGY
	3.1 INTRODUCTION
	3.2 HUMAN-COMPUTER INTERACTION
	3.2.1 Research Paradigms within the HCI discipline
	3.2.1.1 Traditional Science paradigm
	3.2.1.2 Adaptive Management paradigm
	3.2.1.3 Economic Paradigm
	3.2.1.4 Design Science
	3.2.1.5 Engineering approach

	3.2.2 Rationale for Design Science approach

	3.3 RESEARCH PROCESS
	3.4 RESEARCH DESIGN
	3.4.1 Dimensions and Paradigms in Research
	3.4.1.1 Philosophical dimension of research
	3.4.1.2 Research Paradigms in Information System
	3.4.1.3 Research Paradigm used in the study

	3.4.2 Research Approaches
	3.4.2.1 Inductive Approach
	3.4.2.2 Deductive Approach
	3.4.2.3 Inductive vs. Deductive Research Approach
	3.4.2.4 Research Approach chosen for the study

	3.4.3 Research Methodology
	3.4.3.1 Quantitative Research Methodology
	3.4.3.2 Qualitative Research Methodology
	3.4.3.3 Mixed Method Research Methodology
	3.4.3.4 Research Methodology for the study

	3.4.4 The Research Strategy
	3.4.4.1 Research Strategy for the study

	3.4.5 Time Horizon
	3.4.5.1 Cross Sectional Studies
	3.4.5.2 Longitudinal Studies
	3.4.5.3 Time Horizon for the study

	3.4.6 Research Techniques and Procedures
	3.4.6.1 Data Collection Tools
	3.4.6.2 Data Collection Tools used in the study
	3.4.6.3 Piloting the research tools
	3.4.6.4 Sampling Procedure
	3.4.6.5 Sampling Techniques used in the study
	3.4.6.6 Data Analysis
	3.4.6.7 Data Analysis used in the study
	3.4.6.8 Data Triangulation
	3.4.6.9 Data Triangulation used in the study


	3.5 ETHICAL CONSIDERATIONS
	3.6 SUMMARY

	CHAPTER 4: CASE STUDY-SPECIAL SCHOOLS
	4.1 INTRODUCTION
	4.2 IMPORTANCE OF SCHOOLING AND SCHOOL GOVERNANCE
	4.3 SELECTION AND PURPOSE OF CASE STUDY
	4.4 CASE BACKGROUND AND DEMOGRAPHICS
	4.4.1 Thiboloha School Demographics
	4.4.2 Bartimea School Demographics

	4.5 DATA COLLECTION AND ANALYSIS
	4.5.1  Focus group discussions
	4.5.1.1  Developing Focus Group Questions
	4.5.1.2 Identifying Participants, Facilitator and Research assistants
	4.5.1.3  Pilot testing
	4.5.1.4  Roles and responsibilities for the focus group session
	4.5.1.5  Focus group data collection and analysis

	4.5.2  Questionnaire
	4.5.2.1 Developing and Piloting the Questionnaires
	4.5.2.2 Data collection and analysis


	4.6 SUMMARY

	CHAPTER 5: CASE STUDY-UNIVERSITIES
	5.1 INTRODUCTION
	5.2 IMPORTANCE OF TERTIARY EDUCATION AND GOVERNANCE AT HIGHER EDUCATION INSTITUTIONS
	5.3 CASE BACKGROUND AND DEMOGRAPHICS
	5.3.1 Participants
	5.3.1.1 Disability Units
	5.3.1.2 HODs and senior lecturers – Engineering faculty at universities


	5.4 DATA COLLECTION AND ANALYSIS
	5.4.1  Questionnaire
	5.4.1.1 Developing the Questionnaires
	5.4.1.2 Piloting the Questionnaires
	5.4.1.3 DU questionnaires
	5.4.1.4 Questionnaires for HODs and senior lecturers of Engineering faculty in South African public universities


	5.5 SUMMARY

	CHAPTER 6: DESIGN AND EVALUATION OF THE FRAMEWORK
	6.1 INTRODUCTION
	6.2 DEVELOPING A FRAMEWORK FOR THE PROVISION OF VISUALLY IMPAIRED LEARNERS IN ENGINEERING EDUCATION IN SOUTH AFRICA
	6.2.2 Steps in the development of the proposed conceptual framework
	6.2.2.1 Step1: Mapping the selected data sources
	6.2.2.2 Step 2: Extensive reading and categorizing of the selected data
	6.2.2.3 Step 3: Identifying and naming the concepts
	6.2.2.4 Step 4: Deconstructing and categorising of the concepts
	6.2.2.5 Step 5: Integrating concepts
	6.2.2.6 Step 6: Synthesis and making sense
	6.2.2.7 Step 7: Validating the conceptual framework
	6.2.2.8 Step 8: Rethinking the conceptual framework


	6.3 THE CONCEPTUAL FRAMEWORK FOR VISUALLY IMPAIRED LEARNERS IN SOUTH AFRICA
	6.3.1 Government and Management Support
	6.3.1.1 Government Support
	6.3.1.2 Management Support
	6.3.1.3 Policies for VILs

	6.3.2 Finance
	6.3.3 Infrastructure
	6.3.3.1 Safety measures
	6.3.3.2 University facilities
	6.3.3.3 Safe accommodation facilities
	6.3.3.4 Easy physical access to buildings

	6.3.4 Mobility
	6.3.4.1 Easy mobility around the campus
	6.3.4.2 Transport facilities

	6.3.5 Teaching and learning
	6.3.5.1 Equipment for effective teaching and learning
	6.3.5.2 Appropriate teaching and learning strategies
	6.3.5.3 Trained teachers
	6.3.5.4 Allocation of sufficient time for teaching VILs
	6.3.5.5 Train VILs to cope with the workload at universities
	6.3.5.6 Design curriculum for VILs

	6.3.6 Student Support Services
	6.3.6.1 Supportive Disability units
	6.3.6.2 Supportive university environments
	6.3.6.3 Assisting VILs to overcome the fear of adapting to the new environment
	6.3.6.4 Awareness campaigns of student disabilities
	6.3.6.5 Training VILs on resources available to them


	6.4 EVALUATING THE RESEARCH
	6.5 EXPERT EVALUATION OF THE CONCEPTUAL FRAMEWORK
	6.5.1 Data Collection and Analysis-Expert Evaluation questionnaire
	6.5.1.1 Part A: Background Information
	6.5.1.2 Part B: Framework Evaluation
	6.5.1.3 Part C: Overall Framework Evaluation


	6.6 THE REFINED FRAMEWORK AFTER EVALUATION
	6.7 SUMMARY

	CHAPTER 7: CONCLUSION
	6.1 INTRODUCTION
	7.2 OVERVIEW OF THE THESIS
	7.3 REVIEWING THE RESEARCH QUESTIONS
	7.4 REVIEWING THE RESEARCH OBJECTIVES
	7.5 CONTRIBUTION OF THE STUDY
	7.5.1 Scientific contribution
	7.5.2 Social contribution

	7.6 LIMITATIONS OF THE STUDY
	7.7 FUTURE RESEARCH

	REFERENCES
	APPENDICES
	APPENDIX A: Ethics Approval Letter CUT
	APPENDIX B: Research Process
	APPENDIX C: Research Tools and Techniques
	APPENDIX D: Data Collection Tools
	APPENDIX E: Focus Group Questions
	APPENDIX F: Questionnaire-Special school educators
	APPENDIX G: Questionnaire-Disability Units at South African universities
	APPENDIX H: Questionnaire-HODs and senior lecturers at Engineering faculties of South African universities
	APPENDIX I: Questionnaire-Framework Evaluation by Experts




