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ABSTRACT 

For decades, teaching and learning processes have centred on the traditional approach (Web 

1.0) that promoted teacher-directed pedagogical practices. Currently, there is a realization that 

the traditional approach is not adequate to effectively address and improve all student learning 

outcomes. The subsequent incorporation of social software (SS) / semantic web (SW) and 

information and communication technology (ICT) web instructional technologies into higher 

educational system (HES) may serve as complementary technologies to support educational 

goals, offering students the opportunity to grasp content in a manner that fits a particular student. 

The integration of these web technologies in HES has been pursued at the forefront of the 

education sector in recent years. Notably, the decision to use these web technologies enabled by 

Web 2.0 and Web 3.0 in classrooms are affected by educators' perceived beliefs, patterns of 

technological acceptance as opposed to educational needs. SS is progressively being used 

worldwide at several universities to support teaching and learning processes. Ultimately, the 

emergence of SW marked a change and a turning point with regard to how the "digital native" 

could benefit from a range of educational software personal learning environments (PLEs) or 

personal virtual environments (VLEs). It allows digital natives possibilities to obtain meaningful 

information, collaboration and data filtering to suit their needs. 

This study provides a framework for SS adoption in HES to help facilitate business processes. 

The prime objective is to establ ish the probable features and capabilities of SS by exploring how 

the integration and adoption of SS/SW and ICT and web technologies into HES can improve 

learning enthusiasm, easy access, performance, quality and mode of delivery. SS can also 

improve students' learning interaction and collaboration and can build a social presence among 

students. A first step is to establish the extent of educators and students' ICT confidence and the 

challenges hindering SS/SW and ICT adoption in HES. The problem of training educators in the 

educational uses of web instructional technologies so that they can use it successfully in teaching 

and learning appears to be a key factor in almost every development plan for education and 

educational reform efforts. 

Presently, only a few educators use ICT tools in their teaching . In spite of the efforts of institutions, 

educators still lack the ICT skills required to successfully administer lectures with web 

technologies. Subsequently, a Mixed Method Research (MMR) was adopted through the 

development of a comprehensive framework. The findings suggest that SS/SW and ICT tools 

should be adopted in HES to serve as complementary tools that support education. In addition, 

the findings suggest that these tools are useful and will impact positively on education, although 

there are challenges that may prevent the adoption process. These challenges are linked to 

human factors (technophobia, cultural beliefs) ; security issues (privacy and IPRs); ethical and 
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legal issues; ICT infrastructures (cost implication, risk, ICT teaching facilities) ; and university 

policy frameworks. However, none of these challenges are insurmountable. Despite the 

challenges involved in the adoption of SS/SW and ICT technologies, Web 2.0 and 3.0 

technologies offer HES new approaches of teaching and learning, which is crucial if institutions 

want to meet the essential needs of the citizens of information-age societies. 

Key words: 

Blended and integrated learning, col laboration, interactive and integrated learning , higher 

educational system (HES}, information communication technologies (ICTs) , social software (Web 

2.0), semantic web (Web 3.0) . 

vii 



~VJU_,_ ~ 
LIST OF ABBREVIATIONS AND ACRONYMS \ \_\ Sf\~f'"{ 

HE Higher education 

HES Higher educational system 

HEI Higher education institution 

ICT Information and Communication Technology (ICT) 

IS Information Systems 

LMS Learning management system 

MMR Mixed method research 

MM Mixed method 

NWU North-West University 

ODL Open distance learning 

OWL Ontology web language 

PLEs Personal learning environments 

RDF Resource description framework 

RSS Really simple syndication 

SKOS Simple knowledge organization system 

SPSS Statistical Package for the Social Sciences 

ss Social software 

SW Semantic web 

SWBES Semantic web-based education system 

UNISA University of South Africa 

UP University of Pretoria 

VLEs Virtual learning environments 

viii 



WWW World Wide Web 

ix 



TABLE OF CONTENTS 

DECLARATION ........................................................................................ ............................... II 

DEDICATION .............. ........................................................................................... ............. 111 

ACKNOWLEDGEMENTS ............................................................................................... .......... IV 

LIST OF ACADEM IC OUTPUTS/COLLOQUIA IN ASSOCIATION WITH THIS THESIS ........... V 

ABSRACT ...................................................................................................................... v1 

LIST OF ABBREVIATIONS AND ACRONYMS ........ .............................................................. VIII 

TABLE OF CONTENTS ........ .................................................................................. .......... ........ X 

CHAPTER 1 ........................................................................................................... ............ 1 

OVERVIEW OF THE STUDY .................. ....... .......................................................................... . 1 

1.1 

1.2 

1.3 

1.4 

1.5 

1.6 

1.7 

1.8 

CHAPTER 2 

Introduction .. .... ..... ...... .... ...... .. ..... .. .. .. ...... ... .. ........ .. .... ......... ... ..... .. .. ........ ... . 1 

Background to the problem statement ... ........ ......... .... ...... ...... ............ .. ... .... 1 

Problem statement. .... .... .. ..... .... ... .. .. ....... .... .... ... .. ..... ....... ... ... .... .. ...... ... ....... 2 

Research objectives of the study ...... ... ...... .. ......... ...... .... .. .. .... ........... ...... .... 4 

Research design and methodology .. .... .... ... ....... ... ......... .. .... .. .. .......... .... ...... 4 

Study layout .. ... ........ .. .. ...... ... ............ ... .... ....... .... ... .... ... ...... ............... .. ..... ... 6 

The significance of the study ... .. .. .. .. .... .... ..... .... .... ...... ... ......... ... ...... ... ... ... .... 7 

Chapter summary ... ... ....... .. ........ ..... ... ........ ... .. .. .... .. .. ...... .. .... ............ ... ... .... 8 

····················································································································· 10 

A LITERATURE REVIEW: A FRAMEWORK FOR SOCIAL SOFTWARE ADOPTION IN 

2.1 

2.2 

2.3 

HIGHER EDUCATION SYSTEMS ............................................................... 10 

Introduction .. .... .... ....... ... ... ..... .. ........ .............. ....... ........ ... ... ........ ... ........ .... 1 O 

Descriptive li terature review process .. ......... ..... .... .. .. .. .. ...... .... ..... ....... .. ... ... 11 

Input stage: descriptive literature search mechanism .... .. ....... ... .......... ... .... 12 
X 



2.3.1 Justification .... ... .. ... ..... ...... ... .... .. ..... ........ ... ... ......... .. .. ........... .............. ... .... 12 

2.3.2 Keywords ..... .................... .. .... ... ... ....... .. ...... .. ...... .. .... .... ..... ........... ...... ..... .. 12 

2.3.3 Web-based databases and search mechanisms ...... ... ..... ...... .. ............ .... .. 12 

2.3.4 Literature evaluation ...... ....... ..... .. .................. ........... ... .. .... .... .. .. .... ... ... .. .... 13 

2.3.5 Search mechanism ......... ... .... .... ... ..... .. .... .. ..... .... ... ..... ..... .... .. .. ....... .. .. ... .... 13 

2.4 Processing stage: literature matrix themes/concepts ........... .... ..... ...... .... ... 14 

2.5 Output phase: literature review ... ... ... .... ... ....... .... ... ... ... .... ..... ... .... .. ..... ....... 14 

2.6 Information communication and technology (ICT) .. ... ........ ... .... .................. 15 

2.6.1 The role of ICT in improving easy access to education .. ........ ...... .......... .... 15 

2.6.2 The role of ICT in improving learning enthusiasm ..... .... .... ......... ....... ....... .. 17 

2.6.3 The role of ICT in increasing educational opportun ities ...... ..... .. .. .... .... ... .... 17 

2.6.4 The role of ICT in improving quality education .. .... .. ... .... ....... .... ...... .... ... .... 17 

2.7 SS/SW adoption at universities ....... ................... ....... ...... .... ..... .... .. ........ ... . 19 

2.8 Defining social software (Web 2.0) I semantic web (Web 3.0) and web-

based educational systems (WBES)) .................. .. ... ......... .. ........... .. ... .. ..... 22 

2.8.1 Learning with 30 wikis and virtual 3D encyclopaedias as part of an 

educational platform ... ...... .. .. ... ..... ... ...... .. ..... ... ... .. ... .. ... ..... ..... ... ... ........ .... . 25 

2.8.2 Intelligent search eng ines .. .... ... ... .... ....... .. .... .......... ... .... ... ...... .... ..... .. ..... ... 26 

2.8.3 Online 30 virtual labs / educational labs/ simulations or 30 web ...... .. ..... .. 26 

2.8.4 Learning with a semantic blog/micro-blogging ......... ... ... ..... .. ... .... ..... .... ..... 27 

2.8.4.1 Biogs .. .. ...... ... .. .. ... ..... ... .. ... ..... .... ... ... .... ... ...... ..... ... ... ........ .. ..... ........... ... ... . 27 

2.8.4.2 Wiki .. .......... ..... ....... .... ...... .............. ... ...... .. ....... ...... ............. .... .. ... ... ... .... .... 28 

2.8.4.3 Podcasts ...... ... .... ... ... ........ .. ..... .... ....... ... ..... ...... ....... .. ... .. ... .... ... .. .. ....... ... ... 28 

2.8.4.4 Twitter/Facebook and other social networking sites .......... .... .. ........... .... .. .. 28 

xi 



2.9 

2.9.1 

2.9.2 

2.9.3 

2.9.4 

2.10 

2.11 

2.11 .1 

2.11 .1.1 

2.11 .1.2 

2.11 .1.3 

2.11.2 

2.11.2.1 

2.11 .2.2 

2.11.2.3 

2.12 

2.13 

2.14 

2.15 

2.16 

CHAPTER 3 

SWOT analysis framework .... ..... .. ..... .... .. ...... .... .. .... ...... .... ... ....... ... ..... ... .... 30 

Strengths of SS/SW in education .. ... ..... ... .. ........ ......... .. .. ..... ......... ......... ... . 30 

Weaknesses of social software and semantic web in education .. .. .. ... .... ... 31 

Opportunities of SS/SW in education ..... .. .. .... ...... .... .. ... ...... .... .. .. ... ............ 32 

Threats of SS/SW in education .... .. ... ...... ....... ...... ... .... .. ........ ..... ......... ....... 32 

Controversies .... .... ... .. ........ .... ........ ......... .......... .. .. .. .. ....... .. .. .. ..... .... .. ... ..... 33 

Educators' Challenges with the use of SS and ICT tools .............. .. ... .... ..... 40 

Educator-level challenges ...... ..... ...... .. ............. .. ....... .. .... ..... .. ............ .. ..... . 42 

Educators' lack of confidence .... ......... ..... .. ... ......... ... ................ ......... ... .. ... 42 

Lack of educator competence ... .. .............. .... .... ......... ........ .. .. .. ......... .. .. ..... 43 

Educator resistance to change ...... ... .... ....... ....... ... .... .. .... .... .... .... .. ...... ... .. .. 43 

Institutional-level challenges ... ... ....... ....... .. ................... .. ... ......... ...... ..... .... 44 

Lack of time ... ... ... ... .. ............. ... ......... .. ..... ................. ... .. ..... ........ ... ........... 44 

Lack of operational training .... ................. .. ....................... ...... ........... ... ... ... 45 

Lack of accessibility to resources and technical support . .... .... ... ........ .. ... ... 46 

Educator and learner development and support .. .... .. ..... ... ... ... .... ... ... ..... .... 46 

Privacy and policy issues governing ICT adoption ................ ... ... ... .. .... ...... 50 

Future trends in education ..... ........ ....... ... ... .. .................................... ......... 50 

Research Questions ... ... .. .... .... ... .. .. .. ..... .... ...... ..... ....... .. ........ ..... .... ..... ........ 4 

Chapter Summary ...................................................................................... 51 

··· ····· ············································································································· 53 

THEORETICAL FRAMEWORK ........................... ............................................ .. ....... ........... ... 53 

3.1 Introduction .... .. ... .... ... .... ....... ... ........ ... .. ... ...... ... .. .. .... .... ...... .... .. .... .... ... .... .. 53 

xii 



3.2 

3.3 

3.3.1 

3.3.2 

3.3.2.1 

3.3.3 

3.3.3.1 

3.3.3.2 

3.3.3.3 

3.3.3.4 

3.3.4 

3.4 

CHAPTER4 

Framework ...... .......... .... ... ....... ........ ... ..... ... ... ............... .... .. ... ... .. ... .. .. .... ..... 53 

SWBES adopted framework ..... .. ....... ...... ...... ..... ... .. ......... .... ... .......... ....... . 56 

Educational impact ....... ...... ..... ... .. ...... ..... ...... .... ... ......... ... .. .... .... ........ ... ... . 56 

SS/SW tutoring agent impact .... ..... .... ... .. ..... ........... .. ... .... .. ... .. ........... ..... ... 59 

Connectivist learning theory ........... ..... ....... .... ........ ... .......... ...... ... ... .... ....... 60 

Controversial issues .......... .... .. .............................. ............. ... .... ... ... .... ...... . 61 

Human factor/lCT infrastructure .. ...... ... .. .......... .... ..... ......... .. ..... .. .... .... ... ... . 61 

The technology acceptance model (TAM) ........... ...... ...... ... .... .... ......... ..... .. 61 

The theory of reasoned action (TRA) .. .. .. ... ..... ...... ... ........... ... ............. ....... 62 

The theory of planned behaviour (TPB) .. .... .... ..... .. ... .......... .. .. ........... .. ...... 63 

ICT investments .............. .. ... .... .. .. ... .... ............ .. ......... .. ........... .. ... ... ...... ... .. 64 

Chapter Summary ...... .... ... ..... ...... ..... .. .. .. .. .... ... .... ... ........ .. ... ............... .. ..... 64 

..................................................................................................................... 65 

RESEARCH METHODOLOGY ...................................................................................... ......... 65 

4.1 

4.2 

4.3 

4.4 

4.4.1 

4.5 

4.5.1 

4.6 

4.6.1 

Introduction ..... ......... .................. .. .... .... ........ ... ............. ...... ... .. ..... ... ...... ... .. 65 

Research design .. .... ........... ... .... ... ..................... .. ... .. ............ ... .. ......... ... .... 65 

Philosophical grounding .. ..... ..... .... .. .. ..... ........... .................. ................ ... .... 66 

Research Paradigm ................................................. ..... ...... ..... .... .. ....... ... .. 67 

Choice of research paradigm for this study .... .. ... ... ... ... .. .. ..... .......... .. .... ..... 68 

Research approach: mixed method research (MMR) .. ... ... ..... .... ...... ... ... .... 69 

Rationale ...... ... .... ...... .. .. ....... .... ..... ...... ... ..... ...... ... ....... ... ...... ..... ...... .. ... .. .. . 70 

Interview Protocols (Developing the research questions) ..... .. ... ..... .... .. ...... 71 

The interview protocol .......... ...... ... ...... ..... ... ..... .. ........ .. .. .... .. .. .. .. .. .. ... ... .. .... 78 

xiii 



4.6.2 

4 .7 

4.8 

4.8.1 

4.8.1.1 

4.8.2 

4.8.2.1 

4.9 

4.9.1 

4.10 

4.11 

4.11 .1 

4.12 

4.12.1 

4.12.2 

4.13 

4.14 

CHAPTERS 

Procedural reminder .. .... .... ........ ... .... .. ... .... ....... ...... ...... .. ... .... .................... 78 

Data gathering methods ..... .... ...... .. ... ... .... ..... .... ... .. .... ....... ............... ..... .... . 80 

Methods of collecting qualitative and quantitative data .. ... .... ... ... .... .. ... .. .... . 80 

The qualitative method .......... ... .. ........ .. ... ..... ..... ... ........ ......... ... .... ..... ... .... .. 80 

The interview as a tool for collecting qualitative data .. .. ..... ... .... ... .. .. .. .. ....... 80 

The quantitative method ............... .. ... ... .... .. ... ... .......... .... ... ... ............ ... .. .... 81 

Questionnaires as tools for collecting quantitative data .... ................... ....... 82 

Data Analysis Methods: Qualitative and Quantitative .. ...... ....... .. ....... ......... 82 

ATLAS.ti ................................. .. .. .... .. ........... ... ..... .... ... ....... .... ............ ...... .. 83 

Population and sample selection .... .. ........ ......... .... ... .... .... ... ... ........... .... .... 84 

Pre-test .... .. ... .... ... ...... ..... ... .. ..... .... ..... ...... .. .... .... .... ....... .... ...... .... .. ... ..... ..... 86 

Pilot study for interviews and questionnaires ...... .. ............ ........ .. .. ...... .. ..... 86 

Establishing credibility by using both research methods ...... .... ... .. .... .. ....... 87 

Reliability ... ............. .. .. ........ ............................ ......... ....... ........... .......... ..... . 87 

Validity .. ......... ...... ... ... ... .. ... ...... .... ..... ...... ... ... .... ........... ... .. ..... ... .... .. .... ....... 87 

Ethical considerations ... .. ............. .... .. ...... .. ...... ... .... .... .... .. ... .... .... .. ... ......... 88 

Chapter Summary .. ... .... .... .. ............ ... .... .... .... ......................... ... .. ........ ... .. . 89 

..................................................................................................................... 90 

QUALITATIVE ANALYSIS AND INTERPRETATION ............................................................. 90 

5.1 

5.2 

5.2.1 

5.3 

Introduction .... .... ........ ................... ....... ... ..... ... ..... ... ...... ... .... .................. .... 90 

Qualitative data procedure ... .... ............. ... .... .. ..... ... ... ................. ....... ...... .. . 90 

ATLAS.ti .. .... ... ... .................. ..... ... .. ... .... ..... ........ ...... .... .. ..... ... ... .... .... ... ...... 92 

Data sampl ing and collection .... ... ....... .. .... ... .. ................ .... ...... ... .... .. .... ... .. 92 

xiv 



5.4 The demographics of the participants ...... ........................ ... ............... .... .. .. 95 

5.4.1 Thematic evidence from the interviews .. ............... .. .. ....... .. ................ .... .... 97 

5.5 Chapter Summary .... ... .. .... ... .... .. .... ... ............ .... ........ .. .. .. ......... .... .......... .. 103 

CHAPTER 6 ................................................................................................................... 105 

INTERVIEWEE RESPONSES ............................................................................................... 105 

6.1 Discussion of research findings ...... ... .... ... .... .. ..... ... .... .. ..... ..... .. .. .. .... ... .... 105 

6.1 .1 Interview Responses ... ...... .... ... .. .......... .................................................... 106 

6.2 University A - North-West University .... ...... .. .... ... .. ..... ......... ....... ............ . 107 

6.2.1 Case A1-M ......... ........ .. .................. ............... ........ .. ........... ..... ... ...... ........ 108 

6.2.1. 1 The responses of interviewees 1, 8 and 9 to the questions in Part B: SS/SW and 

/CT web technologies adoption in HES ....... .. .... ........ ...... ......................... 108 

6.2.1.2 The responses of interviewees 1, 8 and 9 to the interview questions 

from Part C: SS/SW adoption and its usefulness in universities .. .. ..... ... ... 108 

6.2.1.3 The responses of interviewees 1, 8 and 9 to interview questions from 

Part D: educators' confidence level with IC Ts ......... ... ........... ..... .. ... .... .... . 109 

6.2.1.4 The responses of interviewees 1, 8 and 9 to interview questions from 

Part E: controversies and challenges ........ ...... .............................. .... ....... 11 O 

6.2.1.5 The responses of interviewees 1, 8 and 9 to interview questions from 

Part F: educators and learners ' development and support ............ .... ....... 110 

6.2.2 Case A2-P .................. ..... ... ... ...... ... ... .... ... ...... ........ .... .. .. ... ...... .. ... .. .. ... .... 111 

6.2.2. 1 The responses of interviewees 10, 11 and 12 to interview questions 

from Part B: SS/SW and !CT web technologies adoption in HES ......... .... 111 

6.2.2.2 The responses of interviewees 10, 11 and 12 to interview questions 

from Part C: SS/SW adoption and its usefulness for universities ..... ........ 111 

6.2.2.3 The responses of interviewees 10, 11 and 12 to interview questions 

from Part D: educators ' confidence level with IC Ts ...... ................ ............ 112 

xv 



6.2.2.4 The responses of interviewees 10, 11 and 12 to interview questions 

from Part E: controversies and challenges ..... .... .. .. ... ... ....... ..... .... ... ... .... .. 113 

6.2.2.5 The responses of interviewees 10, 11 and 12 to interview questions 

from Part F: educators and learners ' development and support .. .... .. .. .. ... 114 

6.2.3 Case A3-V ...... ....... .. ..... ............. ......... ...... .. ..... .... ....... .... ..... ... .. .... .. ..... .... 114 

6.2.3.1 The responses of interviewees 13, 14 and 15 to interview questions 

from Part B: SSISWand /CT web technology adoption in HES .... .... .... .. .. 114 

6.2.3.2 The responses of interviewees 13, 14 and 15 to interview questions 

from Part C: SS/SW adoption and its usefulness at universities .............. . 114 

6.2.3.3 The responses of interviewees 13, 14 and 15 to interview questions 

from Part 0 : educators ' confidence level of ICTs .... .. ....... ... .......... ........... 115 

6.2.3.4 The responses of interviewees 13, 14 and 15 to interview questions 

from Part E: controversies and challenges ..... ...... .. ...... .. .. ...... ..... .... .. ....... 115 

6.2.3.5 The responses of interviewees 13, 14 and 15 to interview questions 

from Part F: educators and learners ' development and support ............. .. 116 

6.3 University B - UNISA ..... ........ .. ............. ...... .. ... ......... ... ... ..... ... ...... .... .... ... 116 

6.3.1 Case 4 .. .... .. ..... ... .. ... .......... .............. ... ................................. ... ... .. ......... ... 117 

6.3.1.1 The responses of interviewees 2, 3 and 4 to interview questions from 

Part B: SS/SW and /CT web technologies adoption in HES ..... .... ... ......... 117 

6.3.1.2 The responses of interviewees 2, 3 and 4 to interview questions from 

Part C: SS/SW adoption and its usefulness in universities ...... ..... .. ..... ..... 118 

6.3.1.3 The responses of interviewees 2, 3 and 4 to interview questions from 

Part 0 : educators' confidence level of IC Ts ...... .. ..... .. .......................... .... 118 

6.3.1 .4 The responses of interviewees 2, 3 and 4 to interview questions from 

Part E: controversies and challenges .... .. .. ... ...... .................................... .. 118 

6.3.1.5 The responses of interviewees 2, 3 and 4 to interview questions from 

Part F: educators and learners' development and support ...... ... .. ..... .... .. . 119 

6.4 University C - UP .. ....... .... .. ...... .. .... .. ...... .......... .. ..................................... 120 

xvi 



6.4.1 

6.4.1.1 

6.4.1.2 

6.4.1.3 

6.4.1.4 

6.4.1.5 

6.5 

6.6 

6.6.1 

6.6.2 

6.6.2.1 

6.6.2.2 

6.6.2.3 

6.6.2.4 

6.6.2.5 

6.7 

a .~ Nwu·I 
lueRARYI 

Case 5 ...... ... .... .. .. .......... .. ........... .... ... ...... ...... ....... ......... .. ... .... .... ...... .. .. ... 120 

The responses of interviewees 5, 6 and 7 to interview questions from 

Part B: SS/SW and !CT web technologies adoption in HES .. ...... .. .......... . 120 

The responses of interviewees 5, 6 and 7 to interview questions from 

Part C: SS/SW adoption and its usefulness at universities ... .. ........... .... ... 121 

The responses of interviewees 5, 6 and 7 to interview questions from 

Part D: educators ' confidence level of IC Ts .. .. .. ...... .. .. .... ... .. ... .. .. .. .. .. .. .. ... 121 

The responses of interviewees 5, 6 and 7 to interview questions from 

Part E: controversies and challenges .. ... ... .. .. .. .. ....... ... .. ..... .. .. ... ..... .. ..... ... 122 

The responses of interviewees 5, 6 and 7 to interview questions from 

Part F: educators and learners ' development and support .. .. .... .. ...... ....... 123 

An overall discussion of the findings of the research study: a 

comparison of the findings on Case A, B, and C .. .... ......... .. ... .. .. ... ... .. .... .. 123 

Theme 1: SS/SW and ICT web technology adoption in HES .. .. .. ........ .. .... 124 

Findings related to the theme of SS/SW and ICT adoption in HES .. ...... .. 124 

Integration of ICT ...... ... .. ........ .. ........ .... .. ...... .... ...... .. ... .. .. ... .... .. .... ... ... ...... 126 

The adoption of SS and ICT web technologies and applications in HES 

can improve quality education and the mode of delivery .... .. .......... .. .. .. .. .. 126 

The adoption of SS and ICT web technologies and applications in HES 

can improve learners' performance .. .. .. .. .. .... .. .... ...... ....... .. ................. .... .. 128 

The adoption and application of SS and ICT web technologies in HES 

can improve learners' enthusiasm .. .... .... .. .. .... .. .. .. .. ........ ...... ...... .. .. .. ... .. .. . 129 

The adoption of SS and ICT web technologies and application in HES 

can increase educational opportunities ...... .. .. .... ...... ........ ......... .... .... ....... 130 

The adoption and application of SS and ICT web technologies in HES 

can improve easy access to education .. .... .. ... .. .... ... ... .... ........... .. .... .... .. .. 130 

Theme 2: Educators' perceptions of SS/SW and ICTs tools in HES .... .. ... 132 

xvii 



6.7.1 Educators' views of ICT in HES ..... .. ... ... ..... .......... .. ........... ..... ...... .. ......... 132 

6.7.1.1 Knowledge creation management. .... ........... ........... ... .. .. ............. ..... ... ... .. 133 

6.7.1.2 Improved business processes ... ... ... ... ............... .... .......... ...... .... ... ... .. ....... 134 

6.7.1.3 Content personalization ...... .... .. .. .. .. ......... ... .......... .. .. .. ................ .... .. .... ... 134 

6.7.1.4 Transitioning/Change .... ......... .......... .... ... ... ..... ........ ... .. .... .. .... ....... ... ..... ... 135 

6.7.1.5 Increased productivity as an educator ....... .. ....... .. .. ....... ... ..... .... .... .. .... ..... 135 

6.7.1.6 Student management. ..... .... ... .. .. .... ... .......... ....... ........... .................. ..... .... 136 

6.7.1.7 Blended and integrated learning ....................... ... ........ .. ..... .... .......... ..... .. 137 

6.8 Theme 3: Educational impact and benefits of Web 2.0/3.0 and ICTs in 

HES ..... ........ .... ... ... .... ... ... ... .... ........ ...... ........ .......... ....... ..... ..... .. .. ......... ... 138 

6.8.1 Themes related to the educational impact and benefits of SS/SW in 

HES .. .... .... ....... .......... ...... ........... ..... ... ..... ... ...... .... ............. .. ... .... ... ... ..... .. 138 

6.8.1.1 Interoperability, personalization, virtualization and intell igence ... ...... ... .... 139 

6.8.1.2 Tutoring agent systems complementing the facilitation of learning ........... 141 

6.9 Theme 4: Controversies and challenges related to adopting SS/SW in 

HES .......... ...... ..... ........ ........................ .. .... ........... ... ............ .. .. ......... .. .. ... 144 

6.9.1 Issues that hinder the use and adoption of SS/SW in HES .... .... .... .. .... .... 144 

6.9.1.1 Security issues ... .. ... ..... ...... .. .. ......... .. .... ... .. ......... ... ... ...... .. .... ....... ..... ..... .. 145 

6.9.1.2 Ethical and legal issues ........ ..... .......... .... ... ... .... .... .... .... ... ....................... 147 

6.9.1.3 Human factors .... .. ... ..................... .... .... .......... .... ............ ................... ... ... 148 

6.9.1.4 ICT infrastructure ...... ... ......... .... .... .... ..... ... ... ....... ... ........ .. .. ... .... ... .... ... .... . 150 

6.9.1.5 Other possible issues ....... .. .......... ...... ...... ...... .... .. .. .......... .. .... ............ .. ... . 153 

6.10 Theme 5: Educator development and support ............... ..... ...... ... ..... ....... 154 

6.10.1 Theme find ings on support systems in HES ...... ....... ... .. .. ... ................ .. .... 154 

xviii 



6.10.1.1 

6.11 

CHAPTER 7 

Educator support .. ........ ... .. .. .......... ...... .... .. .... ... ...... ........ .......... .. .. .......... . 155 

Chapter summary .................................................................................... 156 

··················································································································· 158 

QUANTITATIVE DATA ANALYSIS AND INTERPRETATION .............................................. 158 

7.1 

7.2 

7.2.1 

7.3 

7.3.1 

7.3.1.1 

7.3.1.2 

7.3.1.3 

7.3.1.4 

7.3.1.5 

7.4 

7.4.1 

7.4.2 

7.4.3 

7.4.4 

7.4.5 

7.4.6 

7.5 

7.6 

Introduction ...... ....... ... .... ... ... .. .. ... ..... ........ .... ..... .... ... .................. .. ... ..... .... 158 

Data sampling and collection procedure .. .. .... ............................ ....... ..... .. 158 

Descriptive Statistics and Frequencies .. .... ... .. ..... ..... ..... .... .... ..... ..... ........ 159 

Analysis of demographic results ...... ... .... ... .. .. ... ... .... ....... .... ... .... .. .. ......... . 159 

Section A: Demographic variables .. .... ... .. ......... .. ..... ........ .... .... ..... ... ..... ... 159 

Gender ... .. .... .... ... ... ... ..... ... ... ............. .. .... ......... ..... .. ..... .. .. .. .... .... ... ..... ..... 159 

Age ...... ....... ....... .. .... .... ..... ... .......... .. .. ... .... ... .... ... .... ... ... .. .. .. ...... .. ..... ... ... .. 160 

Name of Institution ...... ... .. ..... ....... .. .. ....... ... ........ .. ...... ..... .. ...... ........ .... .. ... 161 

Level of Study .......... .. ............ ..... ..... ... .... ..... .. .... ... ................................ ... 161 

Academic performance ...... ... .... ........ .. ...... ..... .... ... .. ....... .... ... ............. .. .... 162 

Cross-tabulation and interpretation of results .. .... ....... ... .... .. ........ ... ..... ... .. 163 

Section 8 : Internet awareness and access .... .... .... .... .... ....... ......... ... .. ..... 163 

Section C: Integrating ICT tools and application in HES .. .. .. ... .............. ... . 165 

Section D: Framework analysis of SWBES ...... ... .... ............ ........ ... ..... ... .. 170 

Section E: Students' digital competences and confidence levels ..... ...... .. 173 

Section F: Challenges associated with SS/SW and ICT adoption ...... ... .. . 181 

Section G: Student development and support programmes .. .... .. ............ . 181 

Reliability analysis .. ..... .. .... ......... ... ... ... ... ...... .... ....... .... .... ... ... ..... ... .. .. ... ... 182 

Correlation analysis .... .. .... ... .............. ....... ... ... ..... ..... ......... ..... ............. .... 183 

xix 



7.6.1 Correlation analysis of questions in Section B: Internet awareness and 

access .. ...... ..... ... ......... .. ... ... .... .............. ...... ........ .. .......... .... ... ... ....... .... ... 185 

7.6.1.1 Analysis of Variance (ANOVA) Test... .. ...... ........... ... ..... .. .. ....... .... ... .. .... ... 185 

7.6.1 .2 Correlation analysis (Spearman's rank rho test) ...... .. .... .... ... ... ............ ..... 186 

7.6. 1.3 Chi-square test of independence .. .... ... ....... .. .. ... ......... ....... .. .. ........ ....... ... 188 

7.6.2 Correlation analysis of questions in Section C: Integrating ICT tools 

and application in HES .. ..... .. .. .... ..... .... ... ...... .. ...... .. .. ... .... ...... .. .. ..... ..... ..... 191 

7.6.2.1 Analysis of Variance (ANOVA) Test... ...... ... ........ .... .................. ..... ..... .... . 191 

7.6.2.2 Correlation Analysis (Spearman's Rank rho Test) .. ... ... ... .......... ....... ...... .. 191 

7.6.2.3 Chi-square test of independence .... ......... ....... ... ....... ... ... .. ........ ... ... ...... .. . 192 

7.6.3 Correlation analysis of questions in section D: Framework analysis of 

SWBES .. .. .... ... ..... ... ... ........ ........ ....... ........ ... ...... .. ..... .... .... ... .. .. ... ............. 196 

7.6.3.1 Analysis of Variance (ANOVA) Test ... .. ........ ... .... ... ... .. ...... .... ... .... .......... .. 196 

7.6.3.2 Correlation Analysis (Spearman's rank rho test) .... ...... ... ...... ..... ...... ........ 197 

7.6.3.3 Chi-square test of independence .... ..... ... ..... ...... ... .. .. .... .... ... .......... ........ .. 199 

7.6.4 Correlation analysis of questions in section E: Students' digital 

competences and confidence level .. .... ... ...... ... .... ..... .. ......... .... .. .. .. ... .... ... 200 

7.6.4.1 Analysis of Variance (ANOVA) Test ...... ... ........ ... ...... ..... ...... .... ...... .. ... .. ... 200 

7.6.4.2 Correlation Analysis (Spearman's rank rho test) ... ... ....... .... ................. .... 201 

7.6.4.3 Chi-square test of independence .. .. ..... ... .. .... ... ... .... ...... ....... .... ... ....... .. .. .. 202 

7.6.5 Correlation analysis of questions in section E: 

Controversies/challenges associated to educators' inability to use ICT 

web tools in HES . ................ ... .. .. ....... ... .. ......... ..... ... ...... ............. ....... .. .. .. 204 

7.6.5.1 Analysis of Variance (ANOVA) Test ............... ..... .. .. .. .... ...... .. ....... ... .... ..... 204 

7.6.5.2 Correlation Analysis (Spearman's Rank rho Test) .. ..... .............. ....... ....... . 205 

xx 



7.6.5.3 Chi-square test of independence .. .... ... ... .... ........ ...... .... .. ..... .... .. ..... .. .. ..... 206 

7.7 Chapter summary .................. ... ...... ... .... ... .. .... ... ......... ........... ...... ........ .... 208 

7.8 Closing remarks ... ....... .... ... ..... ... .. .. .. .... ... .. ......... .... ........................ ..... ... .. 208 

7.8.1 Discussion and findings .. ... ...... ....................... .. ............ ........ ...... .. .. .. .. ..... 208 

7.8.1.1 Section B: Internet awareness and access .... .. .. ... .. .............................. .. . 208 

7.8.1.2 Section C: Integrating ICT tools and application in HES ......... .. .. .. .. ...... .. .. 209 

7.8.1.3 Section D: Framework analysis of SWBES ......... ..... ...... ...... ............. .. ..... 209 

7.8.1.4 Section E: Students' digital competencies and confidence levels ........ .. ... 209 

7.8.1.5 Section F: Challenges associated with SS/SW and ICT adoption ...... .... .. 210 

7.8.1 .6 Section G: Student development and support programmes ..................... 210 

CHAPTER 8 ··················································································································· 212 

FINDINGS, CONCLUSION AND RECOMMENDATIONS ..................................................... 212 

8.1 

8.2 

8.2.1 

8.2.2 

8.2.3 

8.3 

8.3.1 

8.3.2 

Introduction .. .. ........ ..... ... .... ..... ..... ...... .... ......... ........... ... .. ..... .... .... ... ......... 212 

Summary of the research findings ... .. .... ........ .... ... .... .... ......... ... .. ...... ... ..... 212 

Review of research problem .. .. ......... .... ........ .. ... .... ......... .. .... .. ... ............ .. 212 

Review of research objectives ......... ..... ........ .. ................ ..... .... ...... .. .. ... .. . 213 

Review of research questions ..... .. .. ..... ..... ..... ... .... ......... ..... ........... .. .. ... .. . 213 

Answers to the research questions .. .... ..... .. .................... .. ... .. .. .. .. .. .. .. .. .. .. 214 

How will SS/SW and ICT web technologies help to improve learning 

enthusiasm and ease access to education once it has been adopted? 

How will it help universities break away from the highly traditional and 

centralized model of learning? ................ .. .......... .............. .... ... ...... .. .. .. .. .. 215 

What are educators and students' perceived views on the educational 

impact of SS/SW and ICT web technologies in the facilitation of 

learning and business processes? .. ... .. ....................... ... ........ .. ..... .... .. ..... 216 

xxi 



8.3.3 

8.3.4 

8.3.5 

8.4 

8.5 

8.6 

8.6.1 

8.6.1.1 

8.6.1.2 

8.6.1.3 

8.6.1.4 

8.6.1 .5 

8.6.1.6 

8.6.1.7 

8.6.1.8 

8.6.1.9 

8.6.1.10 

What are the extent of educators and students' ICT confidence, 

read iness, and will ingness to ensure a systematic approach in 

supporting and sustaining technological innovation in HES? .. ... ........... .... 217 

What are the hindrances associated with the adoption of SS/SW and 

ICT web technologies and its applications in the teaching and learning 

environment respectively? ... .... ... .. ... .................... .. .. ... .... .... .. .. .. ... .. .. ........ 219 

What strategies could be put in place for teacher and learner 

development support to prepare them for the use of SS/SW and ICT 

web technologies tools in HES? .. .... ... .... .. .. ... ... .. ...... ..... ... .... .. ... .. .. .. .. ....... 220 

A consol idation of the qualitative and quantitative results .. .. .. .. .... .. .. .. .. .... 221 

The development of a comprehensive framework for SS adoption in 

HES ... .. .. ..... ... .. .... ... ..... .. ... .. ... .. ...... .... ...... .... ..... ..... .. ..... .... ...... .. .. ... .. .. ...... 223 

The study contribution to the body of knowledge .. .. .. ..... .. ... .... ... ... .... .. ... .. 227 

General evaluation of the framework .. .... ..... .. .. ...... .. .. .. .. .... ............. .. ....... 228 

Who are the consumers of the comprehensive framework? .. .. ...... .... .. ... .. 228 

Was the research problem solved or addressed? .. .. ... ......... .. .. .. .. ... .. .. ... .. 228 

What unique problems does the framework address? ..... .. .. .. .. .. ..... .. ... .. ... 228 

What are the requirements of the framework? .. .. .. ... ....... ..... .. .. .. ........ ...... 229 

How/can this comprehensive framework be utilized? .... ............ ......... ...... 229 

What are the challenges discovered? .. ... ..... .. .... .... ........... .. ... .. ........ ... ..... 229 

What are the factors that should be considered when planning for the 

adoption of SS/SW and ICT web instruction technolog ies in HES? .. .. .. .... 230 

Were the research methods used in this inquiry appl icable? ...... .. .... .. .... .. 230 

Are the data techn iques adopted in data analysis and interpretation 

aligned with method chosen? .. .. .. .. .. .... .. .. .. .. .. ..... .... ........ .... .. .. .. .... .. .... .. .. .. 230 

Has the comprehensive framework generated new philosophical 

ideas? ..... .. ....... ... ... ....... ... ... ......... ..... ... ...... ... ..... .. .... .. ...... ........ .... ... .... ..... 230 

xxii 



8.7 

8.8 

8.9 

8.9.1 

8.10 

8.11 

Validation and credibility of the study findings ............................... ... ... ..... 230 

Limitations of the study .. ....... ..... ...... ... ..... .. ...... .. .......... .... ... .... .... ... .. .... .... 231 

Delimitations of the study .. .. .. ... .... ... .. .... ..... .......... ..... ....... ...... ......... ..... .... 232 

What the study is not ... ... .. ........ ... .... .... ... .. ..... ....... ............ ... ........... .... ... .. 232 

Recommendations for future research ..... ... ....... .... ... ............. .. ................ 233 

Chapter summary .... ......... ... .... .......... .... ..................... .. ... .. ....... .... .. .... ..... 233 

REFERENCES ....... ............................................................................................................ 235 

ANNEXURES: A-K ............................................................................................................... 263 

ANNEXURE A: TERMINOLOGY AND CONCEPTS ........................................................... 263 

ANNEXURE B: CERTIFICATE OF PHO. RESEARCH FINDINGS PRESENTATION, 

COLLOQUIUM; APPROVED . .......................................................... .......... 266 

ANNEXURE C: CERTIFICATE OF PHO. RESEARCH LITERATURE REVIEW AND 

METHODLOLOGY PRESENTATION COLLOQUIUM; APPROVED . ......... 267 

ANNEXURE D: CERTIFICATE OF PHO. RESEARCH PROPOSAL PRESENTATION, 

COLLOQUIUM; APPROVED ..................................................................... 268 

ANNEXURE E: CERTIFICTE OF LANGUAGE EDITING ... .................................... ... .......... 269 

ANNEXURE F: CERTIFICATE OF ETHICAL CLEARANCE OBTAINED ............................ 270 

ANNEXURE G: INTERVIEW: INFORMATION CONSENT .................................................. 271 

ANNEXURE H: RESEARCH: INTERVIEW GUIDE ............................................................. 273 

ANNEXURE I: RESEARCH: QUESTIONNAIRE GUIDE ... ................................................. 276 

ANNEXURE J: THE EXAMPLES OF UNIVERSITIES THAT HAS INTEGRATED SS IN 

TEACHING AND LEARNING ..................................................................... 286 

ANNEXURE K: CROSS-TABULATIONS AND CORRELATION SECTIONS ...................... 288 

xxiii 



LIST OF TABLES 

Table 2-1 : Summary of the issues and concerns related to SS/SW ... .. ... ... .... .... .. .. ... ......... 36 

Table 4-1: Question development. .... ........ .. ....... ............. ............. .... ........ .... .. ........... .. ....... 73 

Table 4-2: Protocol for procedural reminder .. ...... .... .... ........ .. .... .... .... ...... .. ... ... .. .... .. ... .. .. .... 79 

Table 5-1: Demographic information of the participants ...... .. ....... ..... ... .. .... ... .. .. ........ ........ . 96 

Table 5-2: Thematic evidence derived from open coding themes .. ............. ..... .......... .... .. .. 98 

Table 5-3: Quote counts of codes ..... .... .. ..... .. ..... .... ... ..... ...... ...... ..... .. ... .. ... .... ......... ...... ... 103 

Table 7-1 : C1 - SS/SW and ICT web technologies in HES can assist learners with 

their course module .. .. .... ..... ... ....... ........ ..... .... .. .... ...... .... ... ... ....... .... .... ... ........ 166 

Table 7-2: C2 - SS/SW and ICT web technologies in HES can improve easy access to 

educational contents and resources at any given time or place .. .... ................ 166 

Table 7-3: C3 - SS/SW and ICT web technologies in HES can improve quality 

education and ways of offering education to students .... .. .... .... .. ......... ... ....... .. 167 

Table 7-4: C4 - SS/SW and ICT web technologies in HES can improve learners' 

performance ...... .. ..... ... ........ ....... ... .... ... ... .... ....... ... .... .... .... ... ..... .. .... ............... 167 

Table 7-5: C5 - SS/SW and ICT web technologies in HES can increase learning 

motivation, enthusiasm and collaboration .................................. ...... ............ ... 168 

Table 7-6:: A3 -A cross-tabulation of respondents who are familiar with SS/SW and 

ICT web technologies and applications ..... .... ... .. ....... .... .... ... .. .. ............ .... ... .. .. 171 

Table 7-7: 02 - Respondents from NWU's (MFK) perceived views on SS/SW and ICT 

Table 7-8: 

Table 7-9" 

tools in supporting teaching and learning in HES ...... ... .... .. .. .. ........ .... ... .. .. .. .... 173 

Confidence level , willingness/readiness to use ICTs web technologies 

supporting teaching and learning in HES ..... ... ........ .... ....... ... ... ...... ........ ....... .. 176 

A2 - Age * E4 - Cross-tabulation of confidence level when ICT tools and 

applications such as Facebook, Twitter, YouTube, Skype, Blog, Wiki , 

Podcast, myUnisa, eFundi , click UP, My TU KS etc. in learning ... ........ ......... .... 177 

xxiv 



Table 7-10: Inspiration and motivation associated with the use ICT tools and 

applications .... ... ......... .... .. ........ .... .... ... ....... .... .. ... ..... .. .. ...... ..... ... .. ............ ... ... 180 

Table 7-11 : Respondents' suggestions for learner development support ..... .. ... .......... ... .... 182 

Table 7-12: Reliability test ... .... ... ... .. ... ..... ... ....... ...... .. .. ............ .... ..... .. ...... ..... ... .. .. ...... ....... 183 

Table 7-13: Correlation coefficient .. .... .... ...... .... ....... ... ..... ......... .... .... .......... .... ... ........ ... ... .. 185 

Table 7-14: Basic Computer Skills ..... ....... ... .. ...... .... .. .. ... ... ... ..... ... ..... .... .... .. .... .... .... .. .. ... ... 186 

Table 7-15: Spearman's rank correlation between age (A2) and views of respondents 

concerning the frequency with which they access the internet (B3) .. .. .. .. .... .. .. 187 

Table 7-16: Multivariate correlation of the internet access ... .......... .... ...... .. ..... ....... .. .... .... .. 188 

Table 7-17: Cross-tabulation of respondents' views about their computer skills by 

gender ... .. .... .... ..... .... .... .... ........ .... ... ........ ... ... ... .... .... ... ..... .... ..... .. ................ ... 189 

Table 7-18: Cross-tabulation of respondents' views about access to internet by gender ... 189 

Table 7-19: Cross-tabulation of respondents' views on the length of time on the internet 

by gender .. .... .......... ... .... .. ...... .. .. ... ... ...... ..... ......... .. ... ......... ..... ... ........... ... ... ... 190 

Table 7-20: Respondents' views about access to the internet and the purpose for which 

they use the internet * A4. Level of study .. .... .. ........ .... ... ... ...... .... .. ...... .. ... ....... 191 

Table 7-21: Spearman's rank correlation between age (A2) and views of respondents 

concerning the integration of ICT tools in education (C2 ..... .. .. ..... ..... ...... .... .... 191 

Table 7-22: Views of respondents about ICT assisting learners with course module ....... .. 192 

Table 7-24: Views of respondents on web technologies improving quality education 

delivery ....... ...... ... ... .... ............... .. .... .. ...... .. .... .... .. .. .. .. ....... ... ........ ... ... ........... .. 194 

Table 7-25: Views of respondents on ICT web technologies improving learners' 

performance ..... .... .... .... ... ....... ... ... ........ .... ... .... .. ..... ... ... ..... ...... .. ... .... ...... ... ..... 195 

Table 7-26: Views of respondents on ICT web technologies increasing learning 

motivation , enthusiasm and collaboration .. ... ........ .... ......... .. ... ...... ....... .... .. ... .. 195 

Table 7-27: Views of respondents on the application of SS/SW and ICT tools to support 

teaching and learning in higher education .. ... .. ..... .. ...... ... ... .. .. ... ......... ... .. ..... ... 196 

XXV 



I 
"'9a -

NWU 
LIBRAR-;J 

Table 7-28: Spearman's rank correlation between age (A2) and views of respondents 

concerning the framework analysis of SWBES .. .... .......... .. .. .... .. ....... ..... ... .. .. .. 197 

Table 7-29: Cross-tabulation of respondents' views on SWBES by gender ........ ..... .. ..... .. . 199 

Table 7-30: Respondents' views on educators'/supervisors' use of ICT tools on a daily 

basis for teaching purposes ... ................. .... ... ... ...... ... .. .... ... ..... .. ....... ... ... ..... ... 200 

Table 7-31 : Spearman's rank correlation between age (A2) and views of respondents 

concerning the digital competences and confidence level. .. ...... .. ... .. ... ..... .... ... 201 

Table 7-32: Cross-tabulation of respondents' views on digital competences and 

confidence level by gender .... .. ..... ..... .... ... ..... .. .... .... .... ........ .. ....... .. ...... .... .. .... 202 

Table 7-33: Respondents views of challenges associated with ICT integration and use 

in HES .. .... .... .... ........... .. ..... ........... .. ... ................ ....................... ..... .......... ..... . 204 

Table 7-34: Spearman's rank correlation between age (A2) and respondents' views 

concerning the controversies/challenges ... ..... ... ...... ..... ..... ... ........ ... ... ...... .. .. .. 205 

Table 7-35: Cross-tabulation of views of respondents about controversies/challenges by 

gender .... ..... .... ....... ..... ...... ... .. .. .. ... .......... ......... .... ...... ... ..... ... ..... ............... .. ... 206 

Table 8-1 : Consolidation of the research approaches ....... .. .... .. ..... ..... ... ...... .... .. ....... ..... .. 222 

xxvi 



LIST OF FIGURES 

Figure 2-1 : 

Figure 2-3: 

Figure 2-4: 

Figure 3-2: 

Figure 3-3: 

Figure 3-4: 

Figure 3-5: 

Figure 4-1 : 

Figure 5-1 : 

Figure 5-2: 

Figure 5-3: 

Figure 5-4: 

Figure 5-5: 

Figure 6-1 : 

Figure 6-2: 

Figure 6-3: 

Figure 6-4: 

Figure 6-5: 

Figure 6-6: 

Figure 7-1 : 

Figure 7-2: 

Social Software In Education (Adapted From Lal, 2011) .............................. 24 

A Conceptual Model For An Educators' Development Support 

Programme For Ss/Sw And let Tools (Adapted From Hooker Et al., 

2011) ............................................................................................................ 48 

The Evolution Of The Web (Adopted From Pileggi Et al. , 2012) ................... 51 

Web Information Quality Management (Adapted From Dotiska, 2012) ......... 58 

The Tutoring Agent's Learning Delivery Processes ...................................... 59 

Theory Of Acceptance Model (Adapted From Davis Et al. , 1989) ................. 61 

Theory Of Planned Behaviour (Lau, 2011) ................................................... 63 

Top-Level Research Strategy ....................................................................... 70 

Qualitative Data Procedure (Adapted From Creswell & Clark 2011 ) ............. 90 

Qualitative Data Analysis Development (Adapted From Creswell , 2015) ...... 91 

Themes Derived During The Open Coding Process ..................................... 95 

The Network Diagram: Ss Adoption In Hes ................................................ 101 

Scoring Of Themes .................................................................................... 102 

Overview Of Chapter 6 ............................................................................... 106 

Codes Generated For Theme 1 .................................................................. 125 

Codes Generated For Theme 2 .................................................................. 133 

Codes Generated To Present Theme 3 ...................................................... 139 

Codes Generated In Relation To Theme 4 ................................................. 145 

Codes Generated To Represent Theme 5 ................................................. 155 

Gender ....................................................................................................... 160 

Age ............................................................................................................ 160 

xxvii 



Figure 7-3: Name Of Institution .................................................................................... 161 

Figure 7-4: Level Of Study ........................................................................................... 162 

Figure 7-5: Academic Performance .............................................................................. 162 

Figure 7-6: General Views Of The Respondents On The Adoption Of Ss/Sw And let 

Web Technologies In Hes .......................................................................... 169 

Figure 7-7: E1 - Phobia Of lets And Web Technologies ............................................... 174 

Figure 7-8: E2 - Students' Behavioural Attitudes And Technophobia ........................... 175 

Figure 7-9: E3 - Difficulties To Use lets And Web Technologies .................................. 175 

Figure 7-10: Cross-Tabulation Of Age * Willingness/Readiness To Use let Tools .......... 178 

Figure 7-11: Views Of Respondents Versus Age (R < 0) ................................................ 187 

Figure 7-12: Views Of Respondents By Age (R > 0) ...................................................... 192 

Figure 7-13: (A) : Views Of Respondents By Age ( R < 0) ............................................... 198 

Figure 7-14: (B): Views Of Respondents By Age ( R > 0) ............................................... 198 

Figure 8-1 : Comprehensive Framework For Ss Adoption In Hes .................................. 225 

xxviii 



CHAPTER 1 

OVERVIEW OF THE STUDY 

1.1 Introduction 

The concept of information and communication technology (ICT) tools in educational systems has 

been prominent in the education sector in recent years (Jaffer et al., 2007; Chetty, 2012). The choice 

of using these social software tools in education is determined by technological acceptance as 

opposed to educationally need (Mcloughlin & Lee, 2010; Jaffer et al., 2007; Chetty, 2012). Change 

is inevitable, and quite higher educational institutions are beginning to realize that new models of 

teaching and learning are needed to meet the essential needs of the citizens of information-age 

societies (Angel i & Valanides 2009; Minocha, 2009). 

Social software (SS) is increasingly being used at universities worldwide to support teaching and 

learning processes (Hussain, 2012). The emergence of the semantic web has marked a turning point 

with regard to how the digital native could benefit from a range of educational software personal 

learning environments (PVEs) or personal virtual environments (VLEs) . These environments allow 

dig ital natives the possibility of obtaining meaningful information, collaboration and data filtering to 

su it their needs (Hussain, 2012) . 

This study investigates the adoption, usage and integration of SS tools in educational systems at 

universities in an attempt to overcome the flaws of the traditional methods of teaching and learning , 

and to venture exclusively into ICTs enabled by the semantic web (SW) Web 3.0 and social software 

Web 2.0 technologies (Angeli & Valanides, 2009). Chapter 1 offers some background and discusses 

the research design. Thereafter it puts forward the study's layout, assumptions, and delineations. 

Subsequently, the chapter details the study's importance and significance. Chapter 1 closes with 

summary and conclusions of the chapter. 

1.2 Background to the problem statement 

Chetty (2012) avers that the key element of social revolution and transformation in educational 

systems is noth ing less than equipping students with general ICT knowledge and skills. This includes 

technical exposure to inspire lifelong learning; making best and appropriate use of social software 

technologies for conceptualization , representation , communication ; individual development and 

professional competence. 



Several authors (Jimoyiannis et al. , 2013; Yusuf, 2005; Jaffer et al., 2007; Mcloughlin & Lee, 2008; 

Minocha, 2009; Gray et al. , 2010) confirm that social software tools can play a central role in 

universities. Web 2.0 technologies have the abil ity to transform, accelerate, develop, and improve 

skills; to encourage and involve learners to participate; to strengthen teaching ; and to help 

universities change. 

The evolution of Web 3.0 technolog ies was first envisioned by Markoff of the New York Times 2006. 

Web 3.0 (also known as the semantic web) promised to bring aid to the educational system and 

universities a whole (Davies et al. , 2007; Aghaei et al., 2012; Badawood & Qureshi , 2013; Almeida 

et al. , 2013; Lefever & Currant, 201 0; Lal , 2011 }, considering the nature of the services that 

universities have to render to their prospective students. 

Lal (2011) mention that the adoption and incorporation of social software tools such as Web 2.0 and 

the semantic web (SW) technologies into web-based educational systems (WBES) for business 

administration processes are fundamental. These authors explain that Web 2.0/3.0 offers four basic 

characteristics that can help universities, namely intelligence, personalization, interoperability and 

virtual ization to the learn ing context (Lal, 2011 ). These possibilities can enable a university such as 

the North-West University (NWU) to provide quality education and to gain a competitive advantage 

on its rivals (Arshad et al. , 2011 ). 

Arshad et al. (2011 ) further point out that the quality of education at a given institution is vital , 

especially in a competitive market where a student's decision to stay or leave the institution is solely 

dependent on the facil itation processes and qual ity of education rendered by the university (Arshad 

et al., 2011 ). In affirmation of these claims, Burdett (2003) argues that various universities are 

deteriorating or fai ling to provide good quality education that is accessible and deliverable in f lexible 

manners. 

1.3 Problem statement 

Higher education institutions are confronted with several problems, both general and related to 

education specifically . The facilitat ion and learning processes should receive special attention. The 

South African higher education system has been experiencing pressure to meet the demands of 

social transformation and skills exposure needed for the new South Africa in recent decades. There 

is also the constant burden on improving on strategic pol icy and delivery performance (Tsiotakis & 

Jimoyiannis, 2016; Vrasidas, 2015; Jimoyiannis et al. , 2013; Jaffer et al., 2007). 

Training educators in the educational uses of social software tools appears to be a key element of 

almost every development plan for education and educational reform efforts (Davis & Falba, 2002; 

Dawson et al., 2003; International Society for Technology in Education, 2002; Thompson et al., 
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2003). Drent and Meelissen (2008) note that a national survey on the adoption and use of social 

software tools at universities shows that only two-thirds of the educators are optimistic about the 

potential of social software for education and business processes. This is an indication that the use 

ICT technology for learning purposes remains a challenge. 

Conversely, only a few educators use ICT tools regularly in their teaching practices. These educators 

only use ICT predominantly to prepare lectures and to conduct tasks and activities. Students' use of 

ICT tools is restricted to word processing and searching for information. Very few educators inform 

students about educational social software tools. Most students are dissatisfied about this lack of 

information and knowledge regarding the possibilities of social software Web 3.0 technologies (Drent 

& Meelissen, 2008). Web 3.0 technologies should not just be viewed as tools that can be added to 

or used as replacements of existing teaching models. Web 2.0, in turn , is seen as an instrument to 

support innovative means of teach ing and learning (Drent & Meelissen, 2008). 

Authors argue that in spite of the efforts of researchers and educators to train educators in the 

educational use of social software tools over decades, educators still lack the skills and knowledge 

required to administer lectures with social software tools successfully (Koehler et al., 2007). Angeli 

and Valanides (2009) emphasize how universities can scale up by leveraging the power of 

technologies. They further state that social software has pedagogical affordances and offer 

opportunities to reform the teaching and learning atmosphere when it is adopted successfu lly (Jaffer 

et al., 2007). 

While the use of social software technologies is perhaps not a remedy for most educational 

problems, it does directly or indirectly assist in improving educational standards (Jung , 2005; Bowes, 

2003). Today's Web 2.0 technologies are special tools for facilitation and learning . In order to use 

these tools effectively and efficiently, educators require exposure to technologies so that they 

develop the skills to apply them. They need training and just-in-time support and time to experiment. 

Only then can educators be knowledgeable and self-confident in their use of new technologies (Jung, 

2005; Bowes, 2003). 

The general problem statement can be broken down into the following sub-problems that can each 

be subjected to empirical investigation: 

• Educators have an inability to integrate social software and ICT tools in their teaching and 

learning practices successfully (Jimoyiannis et al., 2013). In this educational transitioning age, 

learners are fascinated with the adoption of new generational technologies such as shared 

networks, text messaging, media distribution, biogs, wikis, and other semantic web technologies 

applications, to keep in contact with one another. 
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• The lack of ICT knowledge and skills among learners remain a major challenge that confronts 

many universities. South African universities face a situation where many learners who enrol at 

universities are novices when it comes to the use of ICT tools. For this reason , they require 

thorough support to bridge the gaps in the required knowledge and skills exposure (Ohei et al., 

2015; Jaffer et al., 2007; Ohei & Lubbe, 2013; Paras, 2001 ). 

• The growth of higher education means that it has become more challenging for educators to 

implement interactive facilitation strategies in large classes (Jaffer et al., 2007; Nicol & Boyle, 

2003) or to detect the difficulties that students encounter. 

• Large class situations pose a serious threat to all students, but especially to students who are 

underprivileged with regard to the use ICT tools. 

1.4 Research objectives of the study 

This research study acknowledges that educators are a dynamic link in the education system as a 

whole and at higher education institutions. However, in keeping with the developments of the 21st 

century, they must start leveraging technology. More specifically, they should use and integrate older 

and more recent social software tools to improve the quality and to transform education. In an attempt 

to tackle some of these controversies confronting education systems and to remain abreast of the 

vast ICT tools advancements at universities, the primary objectives of this research are (Wastiau et 

a/. , 2013): 

• to explore how the adoption of SS/SW and ICT and web technologies in HES can improve 

learn ing enthusiasm, easy access, performance, quality and mode delivery in education ; 

• to establish the extent to which SS/SW and ICT and web technologies can incorporate the 

traditional approach, but serve as a complementary tool for supporting teaching and learning ; 

• to determine the educators' and students' ICT confidence, readiness and competence to ensure 

a systematic approach to supporting and sustaining technological innovation in HES; 

• to identify the challenges that hamper educators' use and adoption of S/SW, ICT and web 

technologies and its applications in HES; and 

• to develop strategies to support and train teachers and learners in ICT tools use in education. 

1.5 Research Questions 

In order to achieve the research objectives the following research questions were formulated . 
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• How will SS/SW and ICT web technologies help improve learning enthusiasm and ease access 

to education when it is successfully adopted. How can it help educators break away from the 

highly traditional and centralized model of learning? 

• What are educators and students' views on the educational impacts of SS/SW and ICT web 

technologies in complementing the facilitation of learning and business processes? 

• What are the extent of educators' and students' ICT confidence, readiness, and willingness to 

ensure a systematic approach in supporting and sustaining technological innovation in HES? 

• What are the hindrances associated with the adoption of SS/SW and ICT web technolog ies and 

its applications in the teaching and learning environment respectively? 

• What strategies could be put in place for teachers and learners as development support to 

prepare them in the use of SS/SW and ICT web technologies tools in HES? 

1.6 Research design and methodology 

Raddon (2010) states that research design plays a role in every research project undertaken. It 

enables the smooth completion of the various research endeavours, making the research as 

effective as possible while producing maximal information with minimal expenditure of effort, time 

and money. Conducting good research and choosing an appropriate research methodology simple 

means following the appropriate processes (Raddon, 2010). 

Furthermore, Raddon (2010) refers to research methodology as steps taken to integrate the research 

questions and the objectives with the data collection , analysis and interpretation in a log ical way. 

Many researchers use different approaches or methodologies for a particular research problem. 

Researchers must take into account the nature of the data that have to be collected to resolve the 

problem (Oates, 2008). Greener (2008) argues that a research method or strategy and a 

methodology are determined based on the nature and type of research problem at hand. 

The study followed a mixed method research (MMR) approach, which is a combination of qualitative 

and quantitative approaches. A structured interview and questionnaires were used to gather data 

among educators and students from the North-West University (Mafikeng, Potchefstroom & Vaal 

Triangle Campuses) , the University of South Africa (UNISA) and the University of Pretoria. The 

selection of the specific sample is discussed in the section on research methodology (Bhattacherjee, 

2012; Buthelezi et al. , 2005). During data analysis, diverse software tools were employed, like the 

Statistical Analysis System (SAS version 9.3) , Atlas.ti , Statistical Package for the Social Science 

(SPSS) and Microsoft Excel. Some of these tools were used for textual qualitative data analysis by 
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means of searching (using phrases or words to find a text) , coding (allowing one to employ personal 

coding for building blocks of text) , data organization (enabling one to form a personal database), 

writing tools (allowing one make notes or memos), visual displays (to coordinate or gather 

segmented data) and exporting (enabling one to integrate data with data from other software tools) 

(Oates, 2008). 

Furthermore, this study is aligned with the theory of planned behaviour as introduced by Ajzen (1 991 ) 

and (Bhattacherjee, 2012), which holds that the theory in question can be employed to study a 

comprehensive collection of individual performances (Ajzen, 1991 ; Bhattacherjee, 2012). According 

to the theory of planned behaviour, behaviour (performance) signifies a conscious and structured 

choice formed by rational thinking and social weights. This theory aligns with the research objectives 

(~zen, 1991 ; Bhattacherjee, 2012). 

1.7 Study layout 

In an effort to achieve the objectives as stated above, this study is divided into eight chapters. 

• Chapter 1 

Chapter 1 provides the background to the study. This is followed by the problem statement and 

the research objectives. Next, the research questions are stated. The significance of the study 

is subsequently noted, followed by a discussion of the research design and methodology. The 

limitations of the study are examined before the chapter concludes. 

• Chapter 2 

Chapter 2 presents a literature review of the theoretical perspectives on the topic as found in 

the available body of research . The findings of other scholars on the problem at hand are 

considered in an effort to situate the study in the field . 

• Chapter 3 

Chapter 3 provides a discussion of the theoretical framework presented by this study. 

• Chapter 4 

Chapter 4 addresses the research methodology, research paradigms and the instruments and 

techniques used during the study. It also includes a discussion of research processes, 

approaches and theories relevant to the study. 
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• Chapter 5 

Chapter 5 examines the result of the first part of the qualitative research as these results relate 

to the objectives of the study. The results of the interviews are analysed and interpreted as part 

of this discussion. The results are presented using various techniques to answer the research 

questions. 

• Chapter 6 

Chapter 6 deals with the second part of the qualitative research by offering a data analysis. The 

interviews responses are discussed extensively to derive the findings. 

• Chapter 7 

Chapter 7 addresses the quantitative data. The analysis looks at the information gathered from 

the questionnaire administered at the selected universities. 

• Chapter 8 

Chapter 8 concludes the study by revisiting the research problems. It presents conclusions in 

answer to the research questions based on the findings . The study ends with a general 

conclusion and recommendations. 

1.8 The significance of the study 

Universities have therefore far offered their students little choice concerning the modes of delivery 

and techniques used to present course content. Students have been forced to accept whatever is 

presented in wh ichever way it is presented , and universities have tended to adhere to the traditional 

modes of delivery (Moges, 2013). Globalization and development in the area of ICT devices have 

significantly challenged the quality of education that universities offer. The adoption of ICTs and 

educational software in education will improve students' possibilities and choices. This will mean that 

students would be able to choose how and where they want to learn (Moges, 2013) and so much 

more. 

In addition to the above, higher education institutions have to ensure that alumnae demonstrate 

outstanding levels of information literacy, in other words the ability to find , classify, discover and 

assess information to resolve a problem in a certain context (Moges, 2013) . The aim this research 

study is to promote the incorporation of the SS/SW, ICT and web instructional technologies in 

educational structures. 
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The semantic web is also referred to as Web 3.0 based on its semantic nature. Web 3.0 is an 

advanced version of Web 2.0 and Web 1.0 technology, with added characteristics like intell igence, 

personalization, interoperability and virtualization . Social software possesses possible features that 

can enable community-based sharing , user-created content and personalization (Moges, 2013). This 

begs the question of how the new wave of social software tools could possibly harness the power of 

technology. This could facilitate a break away from the highly traditional and centralized model of 

learning to ind ividual empowerment through models that support collaboration , networking 

communication and an interactive environment. 

The outcome of the study will advance the knowledge of this field and add to the existing academic 

literature on the combined adoption and usage of SS/SW, ICT and instructional web technologies 

and its applications to facilitate learning process. It will provide information for educators and 

students in education by creating awareness of the benefits of adopting interactive web technologies 

in education. They study could also aid an improved business management processes at an 

institution since it provides information on the threats and weaknesses that may hamper the 

adoption. Contributing factors include educators' readiness, confidence and ability to use social 

software tools in teaching and learning. Policy maker would also benefit from the results of th is study 

in the sense that the information provided would support decision-making processes and enhance 

learner productivity. It is believed that the results of the study will inspire other researchers to 

investigate areas of research that are not covered in this study. 

1.9 Chapter summary 

This chapter outlined the foundations of research. The study is introduced in subsection 1.1. The 

research problem, research objective, and research questions are expounded in the subsections 

1.2, 1.3 and 1 .4. The chapter justifies the study in the context of relevant, contemporary research in 

the subsections 1.5 and 1.6, with 1.7 presenting the research design and methodology. 

Social software uses Web 2.0 technologies and application to foster social ization , information 

sharing and collaboration for learning . This was followed by the evolution of the World Wide Web 

(WWW). The semantic web brings new features, such as personal assistants, intelligent agents, 3D­

gaming, virtual worlds, open informative resources and quality data management (Chisega-Negrila, 

2012). All these activities are made possible through the use of technologies such as RDF (Resource 

Description Framework), SPARQL (Query Language for RDF), OWL (Ontology Web Language) and 

SKOS (Simple Knowledge Organization System) (Hussain, 2012). These technologies help structure 

information so that programmes like web spiders and web crawlers can search, discover, collect and 

analyse information from the web (Hussain , 2012). 

8 



Given the distinguishing features of Web 3.0, educators, students and staff could become proficient 

in managing and administering their own teaching and learning practices, setting their respective 

ambitions and making sustainable decisions concerning education (Chisega-Negrila, 2012). The 

semantic web will indisputably impact on learners' performance, knowledge acquisition and 

advancement in ICT use. Ultimately, intelligent agents and personal assistants could be people's 

companions in education. Then, and only then, the semantic web will have become a real ity. 

Chapter 2 provides a literature review of a framework for SS adoption in HES, positioning the study 

in the context of relevant research . The chapter continues to analyse relevant concepts that emerge 

from the literature. It provides the foundation for demonstrating the study's original contribution to 

the academic body of knowledge. 
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CHAPTER 2 

A LITERATURE REVIEW: A FRAMEWORK FOR SOCIAL SOFTWARE 

ADOPTION IN HIGHER EDUCATION SYSTEMS 

2.1 Introduction 

Chapter 1 explains the importance of the integration of ICT tools and the adoption of SS/SW 

technologies into educational systems to support teaching and learning processes. It introduces the 

probable benefits of adapting SS and SW tools for learning contexts and the threats and hindrances 

associated with the adoption of social software by looking at the strengths, weaknesses, 

opportunities and threats (SWOT) and the ICT tools that can be used in advancing quality education 

(Mcloughlin , 201 O; Jaffer et al., 2007; Chetty, 2012). 

Furthermore, Chapter 1 expounded the problem statement, research objectives and research 

questions. It indicated the relevance and importance of the study and highlighted the research design 

and methodology. Chapter 2 follows with a historical overview of a framework for SS adoption. The 

purpose of Chapter 2 is to develop a theoretical foundation by means of a descriptive literature 

review, in other words, providing a detai led explanation of the research available in the literature 

(Oates, 2008; Mouton, 2001 ). 

In addition, this chapter covers literature matrix themes and concepts in sections and subsections. 

The first literature matrix theme is ICT, with the objective of answering the first research question, 

namely: how can SS/SW, ICT and web technologies help to improve learning enthusiasm and ease 

of access to education when it is successfully adopted? The question that follows on this is: how can 

these technologies help education institutions break away from the highly traditional and centralized 

model of learning? The second, th ird and fourth literature matrix themes are SS/SW adoption at 

universities; defining SWBES; and a SWOT analysis framework. These three themes share the 

objective of answering the second research question: what are educators' and students' perceived 

views of the educational impacts of SS/SW, ICT and web technologies in complementing facilitation 

of learning and business processes? 

The fifth and the sixth literature matrix themes, namely controversies and educators' challenges with 

the use of SS/SW, ICT and web technologies in HES, serve the purpose of providing answers to the 

third and the fourth research questions, namely: what are the extent of educators' and students' ICT 

confidence, readiness, willingness to ensure a systematic approach in supporting and sustaining 

technological innovation in HES? and : what are the hindrances associated with the adoption of 
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SS/SW, ICT and web technologies and its applications in the teaching and learning environment? 

The seventh literature matrix theme is educators' and learners' development and support. This 

theme answers the final research question: what strategies could be put in place as part of a support 

system for teachers and learners to prepare them for the use of ICT tools? 

A thorough delineation and a rationale for using the applied descriptive literature review process 

follows this introduction. The rest of the chapter expounds on the literature matrix themes in the 

sections and subsections to follow, namely: ICT; educators and learners' development and support; 

SS adoption at universities; defin ing SS/SW and web-based educational systems (WBES); 

educators' confidence, readiness and the challenges with the use of ICT tools; and future trends in 

education. Finally, the chapter draws conclusions from the aforementioned sections and subsections 

of the study. 

2.2 Descriptive literature review process 

According to Levy and Ellis (2006), it is crucial for the literature review process to be descriptive. 

This assists in identifying philosophies in the literature that justify the specific approach to the theme 

and the selection of methods. Not only does the literature review support the selection of appropriate 

methods, it enables the development of knowledge; simplifies concept expansion; and makes a 

meaningful contribution to the body of knowledge (Webster & Watson, 2002; Levy & Ellis, 2006). A 

descriptive literature review process unveils the key principles, variables and associations that relate 

to the research problem (Randolph , 2009). Therefore, a descriptive literature review establishes to 

what degree previous academic scholars have addressed a similar research problem (Klapper & 

Lubbe, 2011 ). 

From the definition mentioned above, it is clear that an effective descriptive literature review process 

is fundamental during research activities because it: 

• prevents repetition of previous research ; 

• prevents the mistakes made in previous research ; 

• allows innovative and unique research ; and 

• advocates that the research contributes to the body of knowledge (Kitchenham, 2004; Levy & 

Ellis, 2006; Hart, 2001 ). 

Th is study presents a descriptive literature review in three stages (Levy & Ellis, 2006). The first stage 

is the input stage. This stage focuses on the descriptive literature review search mechanism or 

approaches. The second stage includes the processing stage, which entails establishing or 
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discovering the literature matrix themes. During the final stage, namely the output stage, the actual 

write-up or documentation begins. All these stages are of importance, but most specifically the 

second stage, which deals with the evaluation activities of knowledge creation , understanding, 

presentation and scrutiny (Levy & Ellis, 2006) . The continuous review of literature runs through the 

entirety of the study, although less intensively after Chapter 2. 

2.3 Input stage: descriptive literature search mechanism 

2.3.1 Justification 

A descriptive literature search mechanism is an essential requirement for a descriptive and advanced 

literature review process (Dutta et al., 2008). The purpose of a descriptive literature search 

mechanism is to unveil the key philosophies, variables and concepts associated with the literature 

(Webster & Watson, 2002; Kitchenham & Charters, 2007). Such a mechanism proposes openness 

for inspection and is rigorous and unprejudiced (Staples & Niazi, 2007; Brocke et al., 2009). 

2.3.2 Keywords 

The descriptive literature review search mechanism begins with the development of the keywords. 

Keywords are the words or terminologies that form the foundation for subsequent electronic li terature 

searches. Most authors are of the opinion that keywords permit readers the platform to choose 

whether or not a research study covers material applicable to their topic of interest (Brocke et al., 

2009; Dutta et al., 2008). It enables readers to use appropriate terminologies in web database 

searches to discover other sources on similar topics. These keywords are derived from the research 

problem and from the initial set of keywords. The problem statement acts as a filter for concepts that 

are appl icable to the problem being investigated (Klapper & Lubbe, 2011 ; Brocke et al. , 2009; Dutta 

et al. , 2008; Small bone & Quinton, 2011 ; Saunders et al. , 2007) . 

The original set of keywords derived from the problem statement tends to contain synonyms, 

acronyms, alternative spellings, singular/plural , related terms, and related parts of terms 

(Kitchenham, 2004; Brocke et al. , 2009; Dutta et al., 2008). The keywords are identified based on 

appropriate literature, especially from the keywords, abstracts, introduction and conclusion sections 

(Petersen et al., 2008). 

2.3.3 Web-based databases and search mechanisms 

In web-based search mechanisms, keywords are used to gather electronic literature from the web­

based databases. In this study, the researcher selected multiple search approaches, while other 

researchers may choose to use or follow a different approach. In any research activity, the choice of 

search mechanism is vital , simply because it influences what kind of literature will be obtained and 

made accessible for the subsequent stages of the descriptive literature review. This study made use 
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of Google Scholar, the AIS Electron ic Library and the DuckDuckGo search eng ines of the library of 

the North-West University (NWU) in South Africa. 

2.3.4 Literature evaluation 

It is important for academic writers to bear in mind that published resource materials differ in quality 

and relevance. Each search can possibly yield several results. In an effort to retain only literature 

that is appl icable to the research study (Kitchenham, 2004) and that is adequate in qual ity (Levy & 

Ell is, 2006), the researcher should evaluate the literature material. The process of li terature 

evaluation entails scanning each literature item's title, keywords, abstract or summary, introduction 

and conclusion sections for significance in terms of the research topic (Klapper & Lubbe, 2011 ; 

Brocke et al. , 2009; Brereton et al., 2007) , and where suitable, scrutinizing an entire literature item. 

The significance of th is evaluation is an ind ividual decision by the researcher (Floridi, 2008). 

Literature is said appropriate when it addresses the research problem (Brocke et al., 2009; Levy & 

Ell is, 2006). 

Another central aspect of evaluating the quality of literature is that the process involves inspecting 

the publisher to confirm that each item has gone through a rigorous peer-review process. Literature 

that has not been peer-reviewed or are practitioner-oriented have restricted use in the next stages 

of the descriptive literature review processes (Levy & Ellis, 2006). Most journals that are highly 

esteemed by professional bodies undergo a rigorous peer-review process and have the required 

quality for inclusion in the subsequent stages of the descriptive literature review (Levy & Ellis, 2006). 

It a literature item is evaluated and found to be appropriate and of good quality, it is reta ined for the 

next stages of the descriptive literature review and stored with the title or a shorter equivalent as the 

file name (Levy & Ell is, 2006) . 

2.3.5 Search mechanism 

The search entailed three sequential stages. After the first iteration is done, any of the stages can 

be re-executed in any form. This stage of the descriptive literature review process is completed once 

a theoretical conceptualization has been completed, in other words no new ideas arise from the 

discovered literature (Webster & Watson, 2002; Levy & Ellis, 2006). 

The first stage is referred to as iterative as it involves using the established keywords and chosen 

search parameters of the selected search mechanism and web-based databases, and then 

evaluating any discovered literature. Each sequential search is refined by filtering and is developed 

accordingly. Search alteration is a fundamental part of the search process. The alteration involves 

using keywords and parameters to reduce or advance the search scope and it entails keyword 

combination choices (Levy & Ell is, 2006; Holbrook, 2007). 
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The second stage appl ies backward and forward search mechanisms on literature gathered from 

the first stage (Webster & Watson, 2002; Levy & Ellis, 2006). A backward search entails discovering 

appropriate and quality literature from the references cited , title, writers, and keywords in obtained 

literature. This stage is efficient for finding other relevant and quality literature. 

Finally, the third stage is aimed at publication unfairness and searching for appropriate and quality 

literature that is not obtainable from the web-based databases. This stage embraces hand searches 

where appl icable, electronic searches of older literature, and automatic searches of conference 

proceedings. It may include contacting professionals, librarians, and academic scholars whose 

research field is within that domain (Kitchenham, 2004; Egger et al. , 2003; Dyba et al., 2007; Webster 

& Watson, 2002). In this regard, the researcher is involved with the Association for Information 

Systems (AIS), where knowledge and material is exchanged and where there is access to 

professionals who specialize in th is field. All literature that is discovered during a search undergoes 

the processes mentioned above before it is used in the subsequent stages of the descriptive 

literature review. 

2.4 Processing stage: literature matrix themes/concepts 

The processing stage necessitates that assessment be realistic in terms of the ideas and concepts, 

and that it recognizes facts with in the obtained literature. In so doing , the cognitive activity of 

assessment is reinforced by the cognitive activities of information gathering , understanding, 

presentation, scrutiny, and synthesis (Levy & Ellis, 2006). All these cognitive activities are active 

throughout the three stages of the descriptive literature review. However, in stage two, these 

cognitive activities result in literature matrix themes/concepts. The literature matrix themes/concepts 

can be presented in the form of a table that shows the main themes/concepts associated with the 

study's problem statement alongside the available literature (Klapper & Lubbe, 2011 ; Levy & Ellis, 

2006). Importantly, the literature matrix themes/concepts support the structuring of the literature 

around the study's objectives (Rowley & Slack, 2004; Holbrook, 2007). Also, the literature matrix 

themes/concepts ensure a quality literature review (Webster & Watson, 2002). 

2.5 Output phase: literature review 

The output stage is the actual documentation of the literature review, presenting the 

themes/concepts and literature from stage two (Klapper & Lubbe, 2011 ). Stage three is vita l as it 

includes critical comparative evaluations of all the literature under each theme to reveal and discover 

expert opinion (Klapper & Lubbe, 2011 ; Holbrook, 2007). This stage includes critical comparative 

scrutiny, argumentative scrutiny, and assessment to support the accomplishment of the descriptive 

literature review objectives (Levy & Ell is, 2006; Hart, 1998). 
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The following sections discuss the literature matrix themes that emerged from the literature and that 

relates to the study's problem statement. The themes include ICT; SS adoption at universities; 

defining SS and SW-based educational systems (SWBES); swot analyses; controversies; educators' 

confidence, readiness and challenges in the use of ICT tools; educator and learner development and 

support; privacy and policy issues governing ICT adoption, and future trends in education. 

2.6 Information communication and technology (ICT) 

The concept of ICT is an essential leading concept for th is study (Jaffer et al., 2007). Accordingly, 

the objective of this subsection is to answer the first research question, namely: how can SS/SW, 

ICT and web technologies help to improve learning enthusiasm and ease access to education when 

it is successfully adopted? How can it help education institutions break away from the traditional and 

centralized model of learning? This section explores the significant benefit of ICT for the education 

system as it develops in the 21st century (Noor UI Amin , 2013; Moges, 2013; Madhukar, 2013; 

Nwosu & Ogbomo, 2012). ICT has the power to inspire directly how learners learn and are taught 

(Moges, 2013; Madhukar, 2013). 

Based on the activities and practices that are routinely carried out at education institutions, the 

advancement of ICT at such institutions will have an effect the facilitation of learning and business 

processes; qual ity and ease of access to education; learning enthusiasm, learning environment and 

ICT usage (Moges, 2013; Noor UI Amin, 2013; Madhukar, 2013). This could be achieved by making 

more education resources available; promoting flexibility in the sense that students can gain access 

to education despite time and geographical barriers. This section provides a detailed discussion of 

the four concepts of ICT that can act as technological tools to assist in improving easy access to 

education; learning enthusiasm; increased education opportunities; and quality delivery of education 

at any given universities (Quadri & Olaojo, 2013; Moges, 2013; Noor UI Amin , 2013; Madhukar, 

2013). 

2.6.1 The role of ICT in improving easy access to education 

Within the context of education technologies, the focus in recent years has been on the advancement 

of ICTs for the virtual learning environment {VLE, also referred to as LMS, learning management 

system) (Wilson et al., 2007). There has been improved development and considerable merges and 

consolidations (for instance the merging of WebCT and Blackboard) , modernization and 

conformance administrations (for instance IMS, SCORM, and open-source versions of VLEs such 

as Moodie and Sakai). Quite a few of the collaborative ICT tools are thriving . Peer-to-peer systems, 

weblogs, wikis, and social software have concurrently been embraced and adopted by various 

universities. Yet these education tools have in many cases also been downgraded, unsupported or 

even banned (Quadri & Olaojo, 2013; Moges, 2013; Noor UI Amin , 2013; Madhukar, 2013) at 
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education institutions, despite the increased awareness of the potential and capabilities of ICT tools 

among education technologists. For example, ICTs bring us closer to the ideal of life long and 

personalized learning. 

With the successful integration of ICT tools into education systems, learners can confidently source 

and browse e-books and have easy access to educational resources and personnel (resource 

persons, mentors, experts, researchers, professionals, and peers from all over the world) (Madhukar, 

2013; Mages, 2013; Bonifacio , 2013; Noor UI Amin, 2013; Yuen et al, 2011 ; Bottino, 2003; Sharma, 

2008). The use of ICT can improve performance, teaching , administration, and the development of 

relevant skills in the disadvantaged communities. It also improves the quality of education through 

facilitation of learning by doing self- learning, problem solving, information seeking and analysis, 

critical th inking, as well as the ability to communicate, collaborate and teach (Madhukar, 2013; 

Mages, 2013; Bonifacio, 2013; Noor UI Amin , 2013; Yuen et al, 2011 ; Bottino, 2003; Sharma, 2008). 

ICT has the ability to improve access and the methods through which education is offered so that 

learners are able to access information at any given point in time or place. This has a direct impact 

on the ways in which learning is transferred to learners (Madhukar, 2013; Mages, 2013; Bonifacio, 

2013; Noor UI Amin , 2013; Angel i & Valanides, 2009; Jaffer et al., 2007). Therefore, !CT-supported 

education will ultimately lead to the democratization of education (Madhukar, 2013). This in turn 

develops learners for li felong learning. Madhukar (2013), Mages (2013) and Bonifacio (2013) state 

that the ultimate contribution of ICT tools in the context of education is easy access to learning, 

particularly in emerg ing countries such as India. India has over a billion citizens and a high proportion 

young people and it has a large recognized education system (Madhukar, 2013; Mages, 2013; 

Bonifacio, 2013). 

There are controversies in general education in South Africa and all over the world (UNESCO, 

2002a, 2002b), and appropriate ICT use can actually resolve such controversies. ICT usage has 

grown exponentially (Madhukar, 2013; Mages, 2013; Bonifacio , 2013; Noor UI Amin , 2013) as it has 

been deployed in solving such challenges as low rate and poor quality of education in South Africa. 

Furthermore, ICT enhances the creation of digital resources (dig ital libraries) where learners, 

educators and professionals can access academic resources from any place at any time (Madhukar, 

2013; Mages, 2013; Bonifacio, 2013; Noor UI Amin, 2013; Bhattacharya & Sharma, 2008; Cholin , 

2005). Such creations allow information sharing and distribution of academic resources. Such 

facilities reduce repl ication of work (Chol in , 2005). ICT reduces time barriers in education for learners 

and educators and subsequently offers new educational approaches (Noor UI Amin , 2013; Sanyal, 

2001). 
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2.6.2 The role of ICT in improving learning enthusiasm 

ICTs are transformational tools which , when adopted efficiently, can enhance students' learning 

enthusiasm by improving collective learning motivation and engagement and enabling the 

acquisition of general basic skills and techniques (Madhukar, 2013; Mages, 2013). Mages (2013) 

maintains that ICT plays an essential role. It not only affects how learners learn, but it also brought 

a shift in curricu la from content-centred to competence-based. Courses distribution has now shifted 

from an educator-centred form of distribution to a learner-centred form of distribution (Mages, 2013). 

In addition, authors claim that ICT tools such as 3D wikis, intelligent tutoring systems, digital libraries, 

systems, biogs, podcasting and streaming video services, multimedia computer software, and virtual 

world and avatars can be integrated to provide inspiring and reliable content that will engage the 

learners in the education process (Maged et al., 2007; Madhukar, 2013; Mages, 2013). Madhukar 

(2013) asserts that research evidence shows that students are more likely to be motivated given the 

aforementioned tools as opposed to traditional method of learning or the stereotype 45-minute 

lecture. Learners were of the opinion that a mode of learning that involves ICT tools would be much 

more favourable and effective than the monotonous monologue lecture situation where the educator 

just presents lectures from a raised podium and the learners just listen to the educator. On the same 

note, ICT performs the task of facilitating intellectual advancement, improving the acquisition of 

generic intellectual capabil ities as needed for life in our information society. ICT allows learners to 

explore and discover, rather than merely listen and remember (Madhukar, 2013; Mages, 2013; 

Bonifacio, 2013; Noor UI Amin , 2013; Bhattacharya & Sharma, 2008; Cholin , 2005). 

2.6.3 The role of ICT in increasing educational opportunities 

The awareness of increasing educational opportunities and educational relevance goes with the 

importance of increasing scholastic opportunities for those who are most vulnerable due to global 

changes. Th is includes developing countries large low-income groups, girls and women, and low­

skilled workers in particular (Wood, 2015; Abdullahi , 2014 ). Global changes also put pressure on 

groups to continuously keep abreast of changes and to learn different skills. Open universities 

therefore allow the development of opportunities for individuals who are underprivileged and have 

been kept from education due to environmental, cultural , and social barriers: minorities, gender, rural 

populations, and ethn icity. 

2.6.4 The role of ICT in improving quality education 

Wood (2015) and Abdullahi (2014) assert that teaching and facilitation that involve diverse 

instructional conveyance approaches provide learners with the ability to absorb instructional content 

in a way that fits a distinct learner. Today's learners thrive on digital technolog ies. However, many 

educators are not on par with their learners with respect to dig ital language. The pedagogical 

17 



problems that arise with the use of ICT tools by educators who are digital immigrants, therefore affect 

the facilitation approaches used in education (Wood, 2015). 

Several authors in turn argue that the benefits of the use of ICT tools for improving quality education 

abound, offering learners the ability to choose when to learn , notwithstanding their situation (Wood, 

2015, 2011 ; Jimoyiannis et al. , 2013; Madhukar, 2013; Mages, 2013; Bonifacio, 2013; Noor UI Amin , 

2013; Nwosu & Ogbomo, 2012; Dotsika, 2012; Lal , 2011 ; Woo et al., 2011 ; Deng & Yuen , 2011 ; 

Ch ing & Hsu, 2011 ; Tse et al. , 2010; Bolliger & Shepherd , 2010; Yang , 2009; Zorko, 2009). ICT also 

empowers learners to uncover and introduce new concepts or innovations from professionals 

worldwide through the use of the enabling ICT tools. The presence of ICT at an education institution 

plays a crucial role in assisting educators with monitoring a learner's development and evaluation, 

wh ich may have done frequently . Nwosu and Ogbomo (2012) highlight even more benefits that may 

be derived from the use of ICT for better quality education. These authors speak of active, 

collaborative, creative and integrative learning through the use of ICT to improve the quality of 

education. 

Active learning: !CT-improved learning supports a learning culture by offering a basis for learner 

examination , scrutiny and construction of new information (Nwosu & Ogbomo, 2012). Learners learn 

as they do and, at any time suitable, work on actual problems in depth, making learning less of 

abstraction and more pertinent to the learner's life situation. In this regard and in opposition to 

memorization-based or rote learning, ICT improves learning and stimulates increased student 

engagement. ICT can be referred to as "just-in-time," meaning that a student could possibly choose 

what to absorb, when and where they need to acquire learning . 

Collaborative learning: !CT-supported learning cheers collaboration , interaction and teamwork 

among learners, educators and professionals notwithstanding their location (Nwosu & Ogbomo, 

2012). Apart from modelling real-world collaborations, !CT-improved learning provides learners the 

opportunity to work with people from different cultures, thereby helping to enhance learners' teaming 

and communicative skills as well as their global awareness. It models lifelong learning by expanding 

the learning space to include not just peers, but also mentors and experts from different fields. Nwosu 

and Ogbomo (2012) and Kreijns et al. (2003) affirm that collaborative learning leads to a reflective 

level of learning, critical thinking , collective comprehension , and long-term retention of the material. 

It also offers opportunities for building social and communication abilities, building optimistic attitudes 

towards peers and learning material, and building social interactions and group cohesion (Kreijns et 

al. , 2003) . 

Creative I integrative learning: !CT-improved learning promotes the manipulation of existing 

information and the creation of real-world products rather than the regurgitation of received 
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information (Nwosu & Ogbomo, 2012). Such learning endorses a thematic, integrative approach to 

facilitation and learning. This tactic reduces the artificial separation between dissimilar domains and 

between philosophy and exercise that embodies the traditional classroom method. !CT-improved 

learning is student-directed and diagnostic. Compared to the static, text- or print-based education 

technologies, !CT-improved learning acknowledges that there are many diverse learning pathways 

and many diverse articulations of knowledge. ICTs give learners room to discover and explore, rather 

than just listening and remembering . 

This subsection has achieved the objective of exploring the significant benefit of ICT tools in 

education systems in the 21st century (Noor UI Amin , 2013; Mages, 2013; Madhukar, 2013) . The 

research examined above show that ICT has the power to directly affect how learners learn and are 

taught (Mages, 2013; Madhukar, 2013) . ICT tools can be beneficial for education by improving ease 

of access; improving learning enthusiasm; and increasing education opportunities and quality 

education by means of active, col laborative, creative and integrative learning. The next literature 

matrix theme is SS/SW adoption at universities with the objective to ascertain the level of SS/SW 

adoption and to identify examples of institutions that have adopted ICT in their administration 

process. 

2.7 SS/SW adoption at universities 

In the context of IT, authors (Pereira et al., 2013; Chatti et al., 2007; Chen et al., 2009; Roberts & 

Mclnnerney, 2007) are confident that systems such as LMS/PLE are just not sufficient to support 

students with a collaborative and informative learning process. They additionally argue that the 

failure of education technologies to support uninterrupted social interaction was due to the fact the 

focus is directed at content as opposed to people. The aforementioned authors continue to 

recommend SS/SW as a stimulating application to support learning in an informal context when 

mixed with pedagogical technologies to improve social interaction and users' enthusiasm. 

In this modern civilization with a high level of connectivity and pervasive, goal-driven learning, there 

is a necessity for education institutions to develop pedagogical vision so that learners are vigorous 

participants as opposed to passive consumers of content (Mcloughlin & Lee, 2010, 2008, 2007; 

Klamma et al., 2007). Several authors are of the opinion that the emergence of new semantic Web 

3.0 and Web 2.0 technologies are opening doors for effective learning and have the potential to 

support lifelong competence development (Mcloughlin & Lee, 2010, 2008, 2007; Klamma et al., 

2007). 

The semantic web, known as Web 3.0, plays a vital part in enhancing universities' business 

processes towards information management, decision-making , integration of knowledge creation 

and use (Davies et al., 2007) . Aghaei et al. (2012) and Davies et al. (2007) assert that Web 3.0 
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attempts to link, combine, and analyse data from several data sets to attain a new information 

stream. It is capable of increasing data management and sustaining accessibility, provides creativity, 

innovation and improves clients' satisfaction. 

Furthermore, Web 2.0 technologies are becoming affordable, efficient, cloud-based, global , 

standardized, and mobi le, but also more personalized and more effective in meeting individual and 

educational needs. It supports group interaction towards establishing communities and creating and 

exchanging content. In general, the increased use of social software by firms is often the result of a 

strategic imperative for more openness to the outside, including universities, suppliers, customers, 

users, etc. (Von Krogh et al., 2012; Mcloughlin & Lee, 2010, 2008; Haefliger et al., 2011 ; Fuchs et 

al., 2010). 

The trend is to adopt a combination of Web 2.0 and Web 3.0 technologies in education due to the 

possible features of community-based sharing , user-created content and personalization 

(Mcloughlin & Lee, 2008, 2010; O'Reilly, 2005). Tools such as biogs, wikis, media-sharing 

applications and social networking sites are capable of supporting and encouraging informal 

conversation, dialogue, collaborative content generation and the sharing of knowledge, giving 

learners access to a wide range of ideas and representations. Used appropriately, they have the 

potential to make student-centred learning a reality by promoting learner agency, autonomy and 

engagement in social networks that straddle multiple real and virtual communities independent of 

physical, geographic, institutional and organizational boundaries (Mcloughlin & Lee, 2008, 201 O; 

O'Reilly, 2005). 

Minocha (2009) avers that social software tools encourage a wider variety of expressive capabil ity 

in the sense that it provides learners with new opportunities to be self-determining in their study and 

research . The importance using social software tools and technologies as an educational platform 

cannot be over-emphasized. Various universities have adopted social software tools into higher 

education. Crook et al. (2008) mention how UK universities continued vigorously by integrating both 

biogs and wikis (e.g. Newport University). This medium delivers an online learning environment for 

learners, giving proper detailed information about the university activities, study material , email , file 

storage, library resources and frequently ask question (FAQs). The University of Warwick adopted 

blog space in 2004. It is available to all students, teachers and staff. According to Minocha (2009), 

the logic behind the publishing of th is blog space was that learners' blogging would perhaps build a 

community and foster collaboration . However, many students do not blog . 

Mcloughlin and Lee (2008, 2010), Haefliger et al. (2011 ), and Klamma et al. (2007) furthermore 

provide examples of pedagogical innovation and universities that incorporated and adopted social 

software in the administration and facilitation processes. Their findings agree with that of Minocha 
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(2009). These findings are backed by the recent research focus that attests to a rising appreciation 

of learner control over the whole learning process. Evidence suggests that SW and SS can improve 

learning effectiveness by giving the learner control over and responsibility for their own learning (see 

Annexure K). There are countless examples that demonstrate the power of SS innovation to support 

learner-centred approaches in educational systems (Mcloughlin & Lee, 2008; see Annexure K). 

Crook et al. (2008) describe how UK campus universities have willingly adopted and incorporated 

both biogs and wikis. The Newport University's site, called Mylearning essentials offers an online 

learning environment for learners by delivering university information updates, study and library 

resources, and news about the university services with distributed photographs. Sharma (2008) 

reports on the use of Elgg at Athabasca University, Canada's open university. The author discusses 

social network tools such as Elgg (this framework for social networking adoption was considered 

essential and convenient for education given its many e-learning features). The research reports on 

social presence as the ability of students to arrange themselves socially and affectively into a 

community of inquiry. Social interaction is associated with learner fulfilment and increases 

performance on learning outcomes. It cannot be overemphasized that the use of SS grants the 

student some form of liberty as with other distance training programmes, a right of space and time, 

freedom to pace, choice of learning means, the individual over the subject, and an opportunity to 

engage in a learning relationship with peers. 

Minocha (2009) points out that it is difficult to measure precisely how largely online forums, wikis, 

biogs, podcasts, and so on, are actuality fused in virtual learning environments (VLEs). There is also 

ongoing debate as to whether initiatives using SS should be concealed behind the structures of an 

institutional VLE, or whether they should be openly published on the Internet for the benefit of 

students everywhere. Mcloughlin and Lee (2008) consider the representations and the discussions. 

There is no doubt that the learning process occurs in a socio-cultural system in which students use 

diverse technological tools and several platforms to engage to produce collective activity , enabled 

by technology affordances. 

Mcloughlin and Lee (2008) , in conjunction with several authors (Read, 2005; Lee et al. , 2006; 

Evans, 2006; Miller, 2006; 2007; Edirisingha et al., 2006; Sener, 2007; Wenzloff, 2005; Richardson, 

2006; Yew et al., 2006; Boulos et al., 2006), demonstrate the power of SS/SW innovation to support 

learner-centeredness in educational systems. Many universities have incorporated and adopted 

technological applications as part of teaching and learning. British universities such as Newport 

University and the University of Warwick, to mention but a few, have willingly adopted and 

incorporated both biogs and wikis and the advent SS/SW for collaborative learning. Annexure K 

provides an insightful example of educational innovation and of institutions that have incorporated 

SS/SW in the administration and facilitation processes. It is crucial to discuss and elaborate on the 
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existence and usefulness of these applications in our next section to determine how best it can be 

in utilized to foster quality education delivery. The first part provides a short introduction and defines 

SS/SW. The second part discusses web-based education systems and all their attributes, 

characteristics and features in relation to the educational context. 

2.8 Defining social software (Web 2.0) / semantic web (Web 3.0) and web-based 

educational systems (WBES)) 

Over the past decades, social software technologies tools, specifically biogs, wikis, e-portfolios, 

social media, podcasting, social networking, to list but a few, have gained strong education 

awareness. They are used for diverse learning groups, from primary and secondary education (Tse 

et al., 201 0; Sheehy, 2008; Woo et al., 2011 ; Jimoyiannis et al., 2013) to higher education (Bolliger 

& Shepherd, 201 0; Ching & Hsu, 2011 ; Deng & Yuen, 2011 ; Jimoyiannis et al. , 2013; Yang, 2009; 

Zorko, 2009), vocational training (Marsden & Piggot-lrvine, 2012) and teachers' professional 

development (Doherty, 2011 ; Wheeler & Wheeler, 2009; Wopereis et al., 2010). 

In the education context, there are shifts in the visions of what education is for, with more and more 

discussions on the need to allow and support not only the ability to grasp information and knowledge, 

but rather to advance the skills and resources that are essential for social software and technological 

changes to improve learning throughout life (Mcloughlin & Lee, 2008, 201 O; Owen et al., 2006). 

Dotsika (2012) highlights the technological aspect of SS/SW and its applications. The present 

applications that support knowledge distribution and interoperability among incompatible information 

repositories depend on annotating data and preserving a syntactic reliability. Web 2.0 (SS) and Web 

3.0 (SW) are two distinctive approaches to web information technologies, even though they stem 

from the same needs. They meet certain needs and embody two diverse, but equally prominent 

trends (Dotsika, 2012). 

Web 2.0 (O'Reilly 2005) was named as such by Tim O'Reilly in 2005 and is a collection of 

technologies and applications rather than an architecture (Dotsika, 2012; Ciccarese et al., 2011 ; 

Conole & Alevizou, 201 0; Fuchs et al., 201 0; Nikolov, 2007) . Its emphasis is on community 

collaboration , end-user participation and knowledge distribution. The evolution of social media and 

other SS/SW technologies is unprecedented (Tess, 2013; Lenhart et al., 2010). Social media is a 

term that is broadly used to label any number of technological systems related to collaboration and 

community (Joosten, 2012; Kaplan & Haenlein, 2010). In this section of the study, the researcher 

will use the terms SS and SW interchangeably. Social media technology has turned out to be an 

essential part of individual life, as learners create content, share photos, or interrelate in a game. 

The ubiquity of social media and other SS/SW is nowhere more apparent than at university where 

the technology is revolutionizing the ways learners interconnect, work together, and learn. Tess 
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(2013) avers that even as today's contemporary university learner experiences a variety of 

classroom forms, such as multimedia platforms and virtual game world , the notion that social media 

could be an effective tool for educational purposes has received recent attention. 

Berners-Lee announced the SW in 2001 as a form of web content where knowledge representation 

is standardized and relies on languages expressing information in a machine processable form by 

means of a framework based on RDF (resource description framework) and ontologies (Tess, 2013; 

Dotsika, 2012; Lenhart et al., 2010). The information modelling is predominantly top-down and it is 

done formally , without the participation of end-users. The educational aspect of the SW is based on 

system interoperability and adaptive, personalized information access. 

Interoperability addresses heterogeneity issues present in data and administrative processes and it 

ensures information integration across systems, a process too costly for any institution. Interchange, 

distribution and creative reuse are an SW-inherited standard , while scalability is dependent upon 

increasingly powerful implementations (Ankolekar et al., 2007). Adaptive technologies facilitate the 

tailoring of information access according to given user profiles. Intelligent information integration and 

agents such as information brokers, filters, personalized search agents and knowledge management 

services are examples of innovative applications (Tess, 2013; Dotsika, 2012; Lenhart et al., 2010). 

The SW framework consists of XHTML, XML, the resource description framework (RDF) and the 

web ontology language (OWL). The resource description framework (Tess, 2013; Dotsika, 2012; 

Lenhart et al., 2010) is an XML-based, standardized semantic annotation method, and, as such, 

interoperable. The RDF schema (RDFS) adds basic ontology description power to plain RDF and 

many of its components are included in OWL. Together with RDF, they form the semantic web's 

RDF layer, wh ich adds semantics to web content and enhances machine processability. The model 

is scalable and searches are improved as the information can be processed in relation to the 

modelled relationships between data and/or resources. The SW framework is occupied by 

ontologies; sets of shared, explicit and formal concepts used to organize and classify content (Tess, 

2013; Dotsika, 2012; Lenhart et al. , 2010). From an educational point of view, ontologies are used 

to model orig inality of information and processes accurately and consistently, enabling automatic 

reasoning , concept-based searches, process composition and knowledge discovery by means of 

intell igent agents. The OWL (Dotsika, 2012) is a family of languages built using XMURDF syntax. 

Student-centred learning is an approach that allows the use of technology that revolves around 

flexibility privileges, choice and an improved knowledge of ownership and empowerment over 

learning (Lefever & Currant, 2010). It entails the development of a WBES architecture that considers 

a whole range of requirements and provides the needed functionalities based on the facil ities of the 

Web. Bittencourt et al. (2009) aver that the development of SWBES is a multifaceted undertaking 

which faces several issues with regard to software engineering and synthetic intelligence parts, 
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including extensibility; interoperability; contextualization and reliability of metadata; active structure 

of learning and contents; incorporation and reusability of content and artificial intelligence 

techniques; distribution of services and new models of learning. All these concerns have been 

affected by the intention of demonstrating information on the Web in such a manner that computers 

may comprehend and be able to make use of such data. Therefore, SWBES are the innovative leap 

of SWBES that practises semantic web technologies to produce more custom-made, flexible and 

intellectual education systems (Lefever & Currant, 201 0; Bittencourt et al., 2009). 

Learning with Web 3.0 technologies involves the active involvement of internet users and 

collaboration within societies through social software such with biogs, wikis and social networking 

(see Table 2.1) (Lal , 2011 ). The application facilities and tools of Web 3.0 technologies introduce 

open approaches to learning. The semantic web technologies offer various tools and services for 

educational activities and web applications on internet, as illustrated in the diagram below. Some 

these tools are briefly discussed to gain insight into the incredible features that Web 3.0 provides 

(Lal, 2011 ). 

Figure 2-1: 

Intelligent 
tutoring 
systems 

Intelligent 
Search 
Engines 

Virtual 
Worlds & 
Avatars 

Social software in education (adapted from Lal, 2011) 
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The educational Web 3.0 and Web 2.0 contain collections of educational tools that enable end-user 

communication and sharing of data with other peers, mainly through networks (Minocha, 2009). As 

seen in the Figure 2.1 above, biogs, wikis, social networking websites, such as Facebook and Flickr, 

and social bookmarking sites, such as Delicious, and 3D environments such as Second Life are 

examples of some of the tools that are being used to distribute and collaborate in pedagogical, social , 

and business contexts. Moreover, the outstanding feature of these tools is that it includes broader 

involvement in the construction of collective information (Minocha, 2009). The sections below briefly 

describe some of the tools and services that are useful for the educational environments and 

research. 

2.8.1 Learning with 3D wikis and virtual 3D encyclopaedias as part of an educational 

platform 

Three-dimensional wikis (3D) is a kind of a wiki system that enables one or more students to build 

shared knowledge in a form of interlinked web pages by means of creating , inserting and editing web 

pages. According to Aghaei et al. (2012), wiki is a network page ( or set of web pages) that can easily 

be altered or edited by an individual who has the privilege to access it. As opposed to biogs, it has 

distinctive features, namely wiki mark-up language, simple site structure and navigation, simple 

template, ability to support multiple users, built-in search features and simple workflow. Wikis can 

play an essential role in content creation , publishing , editing, revising , and collaborating for 

knowledge creation. This implies that students are able to carry out their learning activities 

collaboratively (Lal, 2011 ; Chisega-Negrila, 2012; Andriole, 2010). Lal (2011) argue that a virtual 

world is the combination of 2D and 3D gaming technology, amplified reality, and virtual environment, 

power-driven with internet technology where users relate through movable avatars. Learners can 

create their own avatars on the web and reside in these worlds. Virtual worlds can herald a new era 

of e-learning as they offer learners the opportunity to do role-play, 2D13D demonstrations, 

simulations, creativeness and to actively participate. There is a great need for research related to 

the pedagogical benefits of teaching and learning in 3D virtual worlds. Recently, several web-based 

3D virtual worlds, such as Second Life, IMVU and Active Worlds, have gained the attention of the 

students and teachers for education and learning worldwide (Lal , 2011 ). 

The features of virtual 3D encyclopaedias enabled by SW means that these tools may possibly 

improve constructivist learning enthusiasm, most especially for distant learning (Vrellis et al., 2016). 

Nevertheless, the 3D virtual worlds do not provide the full abilities of virtual reality (VR), although 

research shows that the pedagogical use of virtual 3D would support students with the capacity to 

view an object or situation from several dimensional viewpoints. Considering the nature of 3D, 

Warburton (2009) , Schroeder (2008), and Smart et al. (2007) affirm that virtual environments and 

virtual technologies should be described as a virtual representation that compels the student (or 
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students) to gain a logical view presented in a given setting as opposed to the setting they are really 

in by allowing learners to interact with that environment and giving the learner a strong sense of 

being there. Lal (2011) imply that educators can facilitate several different kinds of classes by means 

of the settings in a 3D virtual world . The students can interact as if in a reality-like environment. 

Educators and students may jointly engage in collective sessions from geographically circulated 

settings in a pooled virtual 3D space. Most importantly, this tool can grant the educators and students 

the platform to schedule meetings, conferences, presentations, and digital displays. The integration 

of 3D virtual worlds can be very helpful when combined with a variety of programmes (Lal , 2011 ). 

2.8.2 Intelligent search engines 

In the past few years, the diffusion of the web has allowed a whole new pedagogical progression 

where there are more flexibilities for retrieving the resources for learning (Lal , 2011 ). The WWW has 

come to be a valuable, convenient and frequently used source of information . Intelligent search 

engines help us to manage the massive volumes of data and information on the web efficiently. They 

emerged to help with the activities of filtering and retrieving meaningful , suitable and relevant 

information in multimedia form for its end-users (students) . In the Web 3.0 era of agents-based 

search engines, they can find not only the keywords in your search, but also interpret the context of 

your request. It would return relevant results and suggest other content related to your search terms. 

Professionals are of the opinion that Web 3.0 offers end-users richer and more appropriate 

experiences. That means that if two different students each conduct an internet search using the 

same keywords and the same service, they would receive different results. This is because every 

end-user will acquire a unique internet profile based on that user's browsing history. Learners can 

also be advantaged by the information structuring driven by the SW. An SW intelligent agent­

established search engine can return local lectures, relevant biogs, books and te levision 

programmes about the topic to the student. The ontolog ies aspect of the SW can connect the 

student's requests and individualistic characteristics so that tailored agents can search for studying 

resources constructed based on the student's needs and requests (Lal, 2011 ). 

2.8.3 Online 3D virtual labs/ educational labs/ simulations or 3D web 

The rich online 3D user platforms or interfaces that use graphical representation serve as a dynamic 

interface for the learners. They can actively participate in and execute collaborative activities, 

distribution of results and exchanging data among various participants in a more accepted way. The 

following are some of the examples of 3D virtual labs/educational labs/simulations or 3D web-based 

applications that will shape future education (Lal , 2011 ; Passant et al., 2008). The application of an 

onl ine 3D virtual lab can enable a class to visit different places, for instance ancient places that 

students cannot reach in a small space of time. Students are able to see the Egyptian pyramids or 

visit an Egyptian community by means of a 3D simulation. With this method, students can work on 
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tasks together and they are capable of experiencing learning at a distance. Virtual science 

laboratories where students can do experiments can perhaps also be beneficial to learners. Students 

may choose to go offline into a real science lab to perform the correct experiment and to see how it 

works. High-level scientific experiments can be carried out virtually and technical exercises requiring 

a great level of skill can be given (Lal, 2011 ; Passant et al., 2008). 

2.8.4 Learning with a semantic blog/micro-blogging 

Micro-blogg ing is the most recent SS/SW sensation. Minocha (2009) and Passant et al. (2008) point 

out that the innovative practices of semantic/micro-blogging such as biogs, wikis, podcast and social 

networking sites, Facebook, Twitter, Flickr, and social bookmarking sites such as Delicious, enable 

end-users to put their thoughts onl ine to an open podcasting platform where end-users record it. 

There is even videoblogging (also known as vlogging) where the sender delivers messages in video. 

Micro-blogging allows individuals to exchange short messages within their community or simply to 

write in brief to the general public on the web. This new form of blogging permits individuals to 

broadcast short and brief text to multitudes on the web by different communication means. The 

sections below briefly explore some of the micro-blogging application tools for advancing teaching 

and learning in an educational scenario (Minocha, 2009). 

2.8.4.1 Biogs 

Lal (2011) state that blogging is a platform for on line diaries. It offers a friendly interface for 

convenient broadcasting and distribution of e-content on line. It may include photos as well. Biogs 

offers features that allow the user to add comments posted by readers. Community biogs provide 

shared authoring. Technological advancements allow easy updating with text, images and video, 

direct from mobile phones. In a scenario where a group of bloggers write on the same subject in 

collaboration, they can build up a collection of pieces of knowledge by combining posts and 

comments received from users. Such groups may consist of learners in a subject area and may be 

cheered and supported by educators etc. Educators can frequently provide feedback to learners and 

learners can fellow peers. Lal (2011) ascertain that a blog may be used as an effective tool for 

educational delivery in distance learning . It offers the opportunity for prolonged discussions outside 

the classroom and for queries that may be answered by guest speakers or subject matter experts. 

Tess (2013) and Aghaei et al. (2012) further argue that weblog is a captivating form of online 

journaling where a number of contributors participate by dialoguing about a particular topic or focus. 

Like other social media, biogs allow users to post personal content, to comment on and connect to 

other media sites, and to make observations about other users' posts. Tess (2013) offers an 

extensive review of the empirical research on the use of weblogs in higher education settings, 

revealing that a majority of students agree with the idea that biogs are easy to use and should be 
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used more as a learning tool , especially for formative purposes. The students who stated otherwise 

tended to dislike writing , had worries about privacy issues, and were unfamiliar with the technology. 

2.8.4.2 Wiki 

A wiki is a system that allows one or more people to collect knowledge together by using a set of 

interlinked web pages and a process of creating and editing pages (Lal , 2011 , Anderson, 2007). 

Wikis play a crucial role in content creation , broadcasting and reproducing , editing, reviewing , and 

collaborating for information creations. Wikis are essentially used for sustaining and constructing a 

repository of content and material. In an education setting they may be used for the creation of 

annotated reading lists by educators or subject matter experts; bookmarking or class activities that 

are based on the incremental addition of knowledge by a group; the production of collaboratively 

edited material , including material documenting group projects; instructor/teacher-led writing 

activities, and; empowering learners through a more democratic, open philosophy of learning and 

sharing. 

2.8.4.3 Podcasts 

With regard to advancing teaching and learning through micro-blogging, podcasts may be used to 

deliver introductory resources or material before lectures or, more predominantly, to create a record 

of lectures and to give students an avenue to listen to the lectures again and again. Podcasts help 

in distributing and sharing educational media and resources (Lal , 2011/ Anderson, 2007). For 

example, in a lecture a topic related to agriculture, the learners could have access to a set of previous 

works via a photo or a presentation sharing system. Podcasting provides facilities to comment and 

criticize. The podcasting is the grouping of audio and/or video content, with RSS, downloads, and 

playback programs, while videocasts are video versions of podcasts. Podcasting offers viewers the 

ability to stay up-to-date with recent audio or video content on topics relevant to them . Videocasts 

are suitable in the circumstance of pedagogical delivery as part of a distance learning approach. For 

instance, were videocasts may be deployed to channel supporting videos of experimental actions 

before lab sessions. In addition, an instructional video or conference records may be presented on 

video distributing schemes (Lal, 2011 ). 

2.8.4.4 Twitter/Facebook and other social networking sites 

According to Tess (2013) , Twitter is a social networking site that is often termed a micro-blogging 

service. In contrast to Facebook or MySpace, Twitter limits posts or updates to 160 characters. Some 

have recommended that the use of Twitter makes communication much faster approach because of 

the relatively short posts. The average blogger may update every few days, whereas the average 

micro-blogger will update several times a day (Tess, 2013; Mix, 2010). While on the other hand, 
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McCarthy (2010) suggests that Facebook is the ideal host site for a blended learning environment. 

In contrast, Tess (2013) emphasizes that some academics have acknowledged the prominence of 

Facebook for social networking , and have also alerted over-use of the site when it comes to actual 

pedagogical purposes. As pervasive as it may be, the majority of British students sign ifies that use 

of Facebook as a teaching tool is not preferable. However, the students portray the use of Facebook 

as central for social reasons or potentially for informal learning purposes (Tess, 2013). 

As discussed above, social networking sites make provision for collective individual to facilitate 

connections among themselves on the networks (Mcloughlin & Lee, 2008, 2010). These platforms 

embody what is referred to as the responsiveness spaces, where diverse individuals gain both 

communal and communicative skills, and at the same time become involved in the sharing culture 

of SS/SW. In so doing, learners get the platform to participate in convenient learning , reproductive 

and communicative forms of performance and identity seeking, while building a range of digital 

literacies. Mcloughlin and Lee (2008) note that information distribution is fostered by a wide range 

of SS/SW applications, which enables students with vast knowledge and those that are novices to 

broadcast or make their work available to the rest of the on line world , enabled by biogs, wikis and 

podcasts. In this way, students with related interests can learn from each other. The massive uptake 

of really simple syndication (RSS) and related technologies such as podcasting and vodcasting 

(which involve the syndication and aggregation of audio and video content, respectively), is indicative 

of a move to collecting material from many sources and using it for personal needs. 

These affordances stimulate the development of a participatory culture in which there is genuine 

engagement and communication , and in which members feel socially connected with one another 

(Mcloughlin & Lee, 2008). Having said this, one cannot assume that just because SS/SW provides 

affordances, it is all that is required for effective learning. Careful planning and a thorough 

understanding of the dynamics of these affordances are mandatory. Moreover, the deployment of 

ICT tools for learning must be underpinned by an explicit learning paradigm and informed by 

pedagogies that support learner self-direction and knowledge creation (Mcloughlin & Lee, 2008). 

The adoption educational software such as where SS and SW are combined is more associated, 

open, and intelligent, with semantic web technologies, shared databases, natural language 

processing, machine learning, intelligent machine reasoning, and autonomous mediators. Minocha 

(2009) and Crook et al. (2008) conclude that there is little disbelieve that Web 2.0 and 3.0 learning 

practices encourage a more collaborative approach to study. However, they are a few issues 

associated with these educational software tools. One issue is the pressure to manage the balance 

between the opportunities provided by exposing learners to the open internet content and the 

comparative safety of the VLE of the institution. The next section of th is study presents a framework 

for a SWOT analysis of adopting SS/SW in education with the objective to explore authors, educators 
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and students' views of social software and how best the use of SWOT could reveal the flaws and 

the effectiveness of SS/SW in facilitating learning and business processes. 

2.9 SWOT analysis framework 

With the notable awareness of the incorporation of social software and semantic web tools in 

educational systems, an increasing number of studies have attempted to explore the credibility, 

reliabi lity and roles of these tools (Ch isega-Negrila, 2012; Andriole, 2010; Schroeder et al., 2010b; 

Brown et al., 2008; Cain, 2008; Mann, 2008). Nonetheless, few insights have surfaced on the threats 

and shortcomings of these technological tools in the education context (Schroeder et al., 201 0a, 

201 Ob). However, a SWOT analysis may be used as standard to discuss the risks of the acceptance 

of these social software as part of teaching and learning and the university itself. This may enable 

the educators to be aware of the strengths, weaknesses, opportunities and threats associated so 

that they can address some of the risks (Chisega-Negrila, 2012; Andriole, 2010; Schroeder et al., 

2010b; Brown et al., 2008; Cain, 2008; Mann, 2008). 

2.9.1 Strengths of SS/SW in education 

This section describes the internal characteristics of SS and SW to identify the strengths and 

weaknesses. The strengths can be divided into three categories. The potential capability and ability 

of Web 2.0 and Web 3.0 technologies to support the development of shared interactions, to advance 

learning, and to improve collaboration between students and educators (Schroeder et al., 201 Ob) . 

With combined learning, students are able to build social relationships through reflection, creative 

th inking , collective knowledge, and long-term retention of the academic material (Schroeder et al., 

201 Ob; Garrison, 2009). This platform also offers prospects for developing shared interactions, 

building confidence and optimistic approaches to course programmes. In so doing , students are able 

to overcome interactive barriers, which sometimes advance a community spirit among students 

(Schroeder et al. , 201 Ob; Garrison, 2009). 

The fi ndings of a study conducted at University of Birmingham reveal that students adopted the use 

of wikis to capture and present work in a discussions forum to viewers, who would read it and make 

their comments (Schroeder et al., 201 Ob; Garrison, 2009). This provides the opportun ity to bring 

together new and advanced learning for students to assimilate a new viewpoint into their group by 

encourag ing them to be more reflective in their learning (Schroeder et al., 2010b; Garrison, 2009). 

Improved collaboration among students and education is acknowledged as an additional major 

strength of social software and the semantic web in education (Schroeder et al., 2010b; Garrison, 

2009). Educators may choose to follow their students' onl ine space interactions and contri butions to 

intervene, mentor or provide directions when necessary. Subsequently, it may enable the educators 
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to interact and contribute to the overall learning experience with their respective students (Schroeder 

et al. , 201 Ob; Garrison, 2009). 

2.9.2 Weaknesses of social software and semantic web in education 

The section in 2.8.1 highlighted categories of how social software applications are a vital contribution 

to building shared interactions among students (Schroeder et al., 201 Ob); advanced learn ing and 

enhanced collaboration between learners and educators. This section explores the weaknesses of 

deploying social software semantic web tools in teaching and learning course environment (Chisega­

Negrila, 2012; Andriole, 201 0; Schroeder et al., 2010a, 2010b; Brown et al. , 2008; Cain, 2008 Mann, 

2008). 

The ambiguity surrounding the proprietorship or ownersh ip of task assessments were one of the 

issues raised by likes of (Schroeder et al. , 201 Ob; Brown et al., 2008; Cain, 2008; Mann, 2008). This 

section discusses some of these issues, which includes massive workload, the inadequate quality 

of communication , as well as uncertainty about the ownership and assessment issues. As much as 

the SS and the SW play a role in providing academic support and improved business processes, the 

adoption of these application tools into a learn ing context creates additional workloads for students 

and educations (Chisega-Negrila, 2012; Andriole, 201 0; Schroeder et al., 201 Ob). 

In Schroeder et a/. 's (201 0a) study educators expressed their frustrations with initiating and 

successively admin istering web technologies to students. Monitoring their contributions creates an 

immense workload. SS tools demands intensive time and effort, most specifically when used for the 

first time (Chisega-Negrila, 2012; Andriole, 201 0; Schroeder et al. , 201 Ob; Brown et al. , 2008; Cain, 

2008; Mann, 2008). The weaknesses that students are likely to encounter in the use of these 

applications would be where students find it difficult to manage appropriate forms of interaction in 

social communal environments (Schroeder et al., 2010b). This becomes a challenge as not all 

learners have equal experience in the use of these applications. Therefore, misinterpretations and 

difficulties with communication will arise with students not using the right tone for positive feedback 

(Chisega-Negrila, 2012; Andriole, 201 0; Schroeder et al. , 201 Ob; Brown et al., 2008; Cain, 2008; 

Mann, 2008). 

Schroeder et al. (201 Ob) deduce that in a learning context where students' performance and 

achievement is often based on knowledge creation and validation, it is challenging to identify 

students' individual contributions and hard work. Most students believe that the nature of wikis will 

cause students to be inactive. On the other hand, educators state that there is a sense of ambiguity 

about the appropriate means of evaluating students' contributions in a collaborative environment 

(Schroeder et al., 2010b; Brown et al., 2008; Cain, 2008; Mann, 2008). 
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2.9.3 Opportunities of SSISW in education 

The SWOT analysis is used to carefully evaluate a specific situation with regard to its internal 

strengths and weaknesses, and its external opportunities and threats. This method of systematic 

analysis provides the possibility to select su itable approaches for adopting the strengths, addressing 

the weaknesses, exploiting the opportunities and mitigating the threats (Chisega-Negrila, 2012; 

Andriole, 2010). Schroeder et al. (201 0a) for instance describe the external characteristic of 

opportunities in the context of their study as showcasing student work and the creation of ongoing 

communities and exploiting opportunities. 

Semantic web technologies create a sustainable platform for knowledge showcasing and 

co llaboration among various students. The showcasing of activities may be aimed at large audiences 

or even involve the wider public (Hosein , 2013; Schroeder et al., 201 0a, 201 Ob; Brown et al. , 2008; 

Cain, 2008 & Mann, 2008). As far as showcasing student activities, social software application tools 

offer new prospects for activity creation, modification, and broadcasting across temporal and spatial 

boundaries (Hosein, 2013). Moreover, it offers capabilities that help students overcome thei r 

knowledge sharing and interaction difficulties (Hosein, 2013). 

When using technological tools in education, students often receive login credentials, build individual 

profi les and on some application platforms, they also form relationships (Chisega-Negrila, 2012; 

Andriole, 2010; Schroeder et al. , 2010b; Brown et al., 2008; Cain, 2008; Mann, 2008). After such 

online personal profiles have been created, they can still be used inside and outside the course 

environment after the course programme has ended (Schroeder et al., 201 Ob). Showcasing students' 

activities and work provides substantial opportunities for education institutions to achieve 

supplementary exposure and to develop the prestige of a particular course or programme (Schroeder 

et al., 2010b). 

2.9.4 Threats of SSISW in education 

According to Chisega-Negrila (2012) and Andriole (2010) the threats that stand out relate to the 

support and reliability of the appl ications, illegitimate use and mitigating threats. 

Research reveals some issues regarding the reliability and inability of assuring support with the use 

of tools in the open domain (Chisega-Negrila, 2012; Andriole, 201 0; Schroeder et al. , 201 Ob; Brown 

et al., 2008; Cain, 2008; Mann, 2008). As a matter of fact, the challenges related to the use of 

application tools in the public sphere are listed by London South Bank University [LSBU]. For an 

instance, where a photo-sharing web page was set up for learners to upload and demonstrate their 

photography assignments, a learner observed that his user account was suspended and images 

deleted. Any institution's IT department is limited with regard to the extent to which they can provide 
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assurance and maintain support of the applications, or ensure their existence (Chisega-Negrila, 

2012; Andriole, 201 0; Schroeder et al. , 201 Ob; Brown et al., 2008; Cain , 2008; Mann, 2008). 

Another important threat that has emerged involves the illegitimate use of social software 

appl ications in an unlawful purpose (Andriole, 201 0; Mann, 2008). Students may possibly use their 

access to these applications to create inappropriate content or for devious conduct. Such an event 

could definitely affect the trustworthiness of the education institution and universities should therefore 

ensure that they consider appropriate uses of these tools (Chisega-Negrila, 2012; Brown et al., 

2008). 

SS/SW has generated significant interest in the further and higher education systems. In adopting 

these SS/SW tools or applications in higher learning can activate major educational innovation . 

Judged by its benefits, SS/SW encourages new methods of interactive and collaborative learning. 

As much as there is evidence that focuses on the characteristic features of these appl ications, 

Schroeder et al. (201 Ob) affirm that there are flaws and possible threats that are interl inked with 

these technologies. This section explores the flaws of SS/SW by performing a SWOT analysis. 

In conclusion, SS/SW and ICT instructional web technologies and application promises new 

approaches towards learning practices, regardless of the threats that it poses. There are quite 

probable benefits that abound and the affordances of SS tools mentioned above in th is study 

(Mcloughlin & Lee, 2008, 2010). The next section addresses educators' confidence, readiness and 

challenges with the use of ICT tools to determine the hindrances associated with the adoption and 

use of SS / ICT tools in a teaching and learn ing environment. The section relates most specifically 

to the various controversies and challenges that higher education institutions have encountered with 

SS adoption. 

2.1 O Controversies 

Schroeder et al. (2010) argue that the legal aspects associated with the use of SS/SW in the publ ic 

domain should be considered. Interacting with students in the public domain raises the issue of data 

protection and privacy, as it is the duty of the institutions to protect students who have to use public 

tools for student assessment (Schroeder et al. , 2010b). Dotsika (2012) argues that in as much as 

there are issues that arise from the use of SS/SW, any participatory and collaborative platform would 

have problems, just as the information modell ing with folksonomies have quite a few quality issues. 

Dotsika (2012) further sustain that institution-centred criticisms relate to technology dependence, 

security issues and information overload. Eth ical and legal issues such as anonymity, reputation, 

intellectual property ownership, patent violations, monetary function and trust are other controversies 

that are highlighted (Dotsika, 2012). He claims that these controversies of SS/SW commonly appear 

to be technical in nature and the result of difficulties related to its technologies . Dotsika (2012) avers 
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that the establishment of RDF is particularly problematic. Any development of RDF/RDFS or OWL 

entails dedicated expertise and this means that there can be limited widespread adoption. 

Pereira et al. (2013) maintain that cultural issues such as privacy, reputation and identity, have raised 

notable concerns among academic writers. In cultural concern that should be critically considered 

during SS/SW design and integration is that these technologies cross people's cultural boundaries 

to permeate over every aspect of their lives. This involves personal affairs, work space and education 

(Pereira et al., 2013). Arguably, Sellen et al. (2009) contend that the digital native basically lives with 

technology, do not just use it. This undoubtedly signifies that a wider set of dynamic factors will 

emerge. This can range from emotion, sociabil ity and human values, to issues of scalability, security 

and safety. All these factors have an effect on how people interact with and by means of computers. 

Pereira et al. (2013) attempt to justify the extent to which cultures and people's values are affected. 

What is more, Pereira et al. (2013) and Schwartz (2012) denote that values are bound to culture. 

They are intertwined and therefore differ in significance, status, and priority accord ing to the 

philosophy being analysed and the time and space. 

One cannot overemphasize that recurring uncertainties, specifically those created by the application 

tools enabled with SS/SW, concern widespread communication online. These worries tend to be 

focused on the identical issues of falling victim to predatory unidentified outsiders onl ine and 

augmented victimization by peers. There is an indication that most individuals are somewhat more 

na"ive about the internet and its potential dangers than what the documented reports assume (Crook, 

2008; Yan, 2006). Wolak et al. (2008) critique a few statements regarding the nature of the 

jeopardies/dangers emerging from these on line applications. However, there are presently countless 

false ideas about the dynamic of this dilemma. This phenomenon should be better understood for 

the sake of effective education on safe behaviour. While the unwelcome phenomenon of student 

bullying has received much attention, it is crucial to note that learners are capable of using SS/SW 

application tools to bully their educators and peers. There have been instances where learners have 

posted uncomfortable video clips on a media-sharing domain or make unsuitable entries on sites 

that request learners to rate their educators. Elham et al. (2014) and Stollak et al. (2011 ) add that 

inappropriate use of SS/SW application tools in education has been investigated. Elham et al.'s 

(2014) study established that learners' performance deteriorated due to the extensive use of these 

application tools and using social networking sites. Therefore, spending more time on Facebook 

appears to result in a deterioration of student scores. In addition, some learners do not use systems 

such as e-learning correctly, which also results in failure (Pituch & Lee, 2006). 

SS/SW raises a number of other issues, for instance intellectual property rights and control (IPR) , 

as noted by Dotsika (2012) , and many other related issues (Crook, 2008; Minocha, 2009). Minocha 

(2009) and Franklin and van Harmelen (2007) reveal that the matter of content ownersh ip seems to 
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be frequently investigated . Questions such as who owns the content when it was collaboratively 

generated come to the fore. Issues of content ownership may also raise questions like who the 

authors are, to which institution the content belongs, and finally , who the inventor of the system is. 

Ownersh ip may be clear when all the inventors are members of the same institution, but what 

happens if the system is publicly available to individuals who are not affiliates of the institution or if 

the system is not hosted by the institution? Few systems address these controversies by establ ishing 

beforehand who the owners are and what rights people have on all systems by for instance making 

use of one of the creative commons licenses (Minocha, 2009; Franklin & Van Harmelen, 2007). 

The concerns stated above have previously been examined, but are worth reconsidering briefly. 

Dotsika (2012) argues that with SS/SW application tools such as biogs, wikis, data distribution and 

social book marking, there are legal, ethical and realistic issues with respect to regulati ng the 

environmental space. As soon as there is some mechanism that ensures restraint, the institution can 

be sure that the information that is published is safe (Minocha, 2009). Similarly, there are worries 

about control and academic freedom with respect to restraint, a matter that cannot be clarified with 

absolute certainty. In addition, there are significant other issues, especially IPR. The SS/SW 

education tool provides learners with the platform to work collaboratively and interactively for data 

dissemination and repurposing . The controversies may be related to IPR, as such application tools 

could involve plag iarism. 

The adoption of SS/SW as an instructional tool in a pedagog ical setting is a cause that attracts much 

attention (Crook, 2008). While the case for the acceptance of SS/SW and ICT tools seems 

convincing , it is appropriate to take a closer look at what th is entails. Carmichael and Jordan (2012) 

reflect on issues such a data sharing and publishing ; ontologies/technical and metadata schemes; 

ease of use and prospects with regard to user engagement. 

Table 2.2 summarizes the issues and concerns authors have. Authors have not yet addressed such 

issues as cost, benefits, flexibility and risk as part of SS/SW & ICT investment. These areas should 

still be explored. No one author can claim that his or her theory or approach is the most accurate 

one, nor could they offer decisive evidence of the accurateness of their respective approach. 
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Table 2-1: Summary of the issues and concerns related to SS/SW 

Author (s) Year Key words Journal Central argument 

Downes 2005 Educational E-learning The use of blog and podcast 

blogging; e- research posts for learning. Information is 

learning disseminated in different ways 

as opposed to being composed, 

organized and packaged 

Downes 2010 Web 3.0, the AQGQR Lifelong learning 

way forward Research 

International 

Anderson 2007 Social learning JISC Accessing Web 2.0 ideas, 

2.0 technologies and implications 

for education 

McLoughli 2007 Social software Proceedings Digital tools and affordances call 

n & Lee and ascilite for a new conceptualization of 

participatory teaching 

learning: Web 

2.0 

McLoughli 2008 The 3 P's of Journal of Directed on participation in 

n & Lee pedagogy for Teaching and communities and networks for 

the networked Learning in learning , personalization of 

society Higher learning tasks and production of 

Education knowledge 

McLoughli 2010 Students as Proceedings Personalized and self-regu lated 

n & Lee producers (ITHET) learning 

Minocha 2009 Role of social Open Research A review of literature on the role 

software tools Online of Web 2.0 or social software 

in education tools in education 

Lubbe 1994 IT investment M - dissertation IT investment measurement 

Mages 2013 ICT enhancing Journal of The role of information and 

quality Research in communication technology (ICT) 

education Commerce, IT & in enhancing education 

Management 
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Author (s) Year Key words Journal Central argument 

Hosein 2013 Social Studies - ICT conditions to integrate 

Technologies Dissertations differences in learning: 

and informal Contextual learning theory and 

knowledge a first transformation step in 

sharing early education 

Schroeder 2010b SWOT of using Journal of Explore the various implications 

et al. social software Computer of introducing social software 

in education Assisted into a course environment in 

Learning order to identify the associated 

benefits, but also the potential 

drawbacks. 

Lal 2011 Web 3.0 in Journal of The benefit of Web 3.0 in 

education & Information education alongside the 

research Technology potential characteristics; the 

BVICAM intelligence, interoperability, 

personalization and 

virtualization 

Mukhopad 1995 IT benefits 2nd Henley Problem - impact of IT analysis 

hyay et al. Conference of cost & benefit 

Ciccarese 2011 An open Journal of An investigation to ascertain 

et al. annotation Biomedical whether the annotation ontology 

ontology for Semantics meets critical requirements for 

science on web Proceedings an open , freely shareable model 

3.0 in OWL, and annotation 

metadata created against 

scientific documents on the Web 

Almeida et 2013 e-commerce IJAIT Web 3.0 promises to have a 

al. business significant effect on users and 

models in the businesses 

context of Web 

3.0 paradigm 
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Author (s) Year Key words Journal Central argument 

Hussain 2012 E-Learning 3.0 Conference The study describes the way 

= E-Learning (CELDA) both previous generations of e-

2.0 + Web 3.0? learning (1 .0 & 2.0) emerged 

with the prevalent technolog ies 

in their kin web versions (1 .0 & 

2.0 respectively) 

Loureiro et 2012 Embracing Web Procedia- Learning in a digital age 

al. 2.0 & 3.0 tools Social and 

to support Behavioural 

lifelong learning Sciences 

Aghaei et 2012 Evolution of the IJWesT Provides a background of the 

al. World Wide evolution of the web from web 

Web 1.0 to web 4.0 

The table above and the literature review shows that there has been substantial activity in IS 

research . The research was carried out at several strategic institutions around the world . Up to this 

point now there has not been a single exceptional theorist who has been able to consolidate all the 

different trends in the research (Esther & Brooke, 1995). Investing in the adoption and combined 

integration of SS/SW and ICT tools in higher educational systems has been motivated based on the 

business processes. The reasons why institutions or organizations finance ICT investments are as 

follows: to establish quality service delivery; to invent new products or to improve on the existing 

services/products (expansion) ; to replace or upgrade facilities and assets that have become obsolete 

(maintenance/upgrade) ; to reduce costs on current or future expenses (cost displacement); to 

change the old-style or traditional mode of operation (transformation) ; and most prominently, to meet 

the fast changes in technology. In this case, this study investigates the adoption of pedagogical 

technology for the purpose of maintenance/upgrade, expansion , cost effectiveness and 

transformation. 

There are four components of investment assessment, namely costs, benefits, flexibility and the 

risks (software crises) . These components are not fully addressed in the discussions by other 

authors. The issue of the risks related to software crises has not yet been resolved . Haigh (2010) 

notes that the term "software crisis" was coined in 1968 at the NATO conference on software. A 

software crisis forms when there is not an adequate budget, proper design and execution, when 

there is low productivity, a lack of quality in the software and inability to meet users' expectations 

(Colburn et al., 2008) . Much research has been done on the causes, effects and solutions for the 
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crisis, but to no avail. IT projects tend not to be delivered on time, within budget or at the stage when 

it is needed in the organization. Kennedy (1999) and Guerreiro (2015) feel that perhaps the issues 

of the cost implications, benefits, flexibility and risks of Web 2.0M/eb 3.0 and IT investment has been 

underemphasized. 

Esther and Brooke (1995) argue that managers disregarded the issue of returns on their ICT 

investments in the late 1960s, the 1970s and early 1980s. It was commonly assumed that the 

expenses incurred on hardware and software quickly yielded capital for themselves as ICT 

computerized basic functions. In the 1980s, ICT expenditures increased immensely, leaving 

managers with the challenging problem of not being able to realize any gains as a result of their ICT 

investments. In most cases, institutions or organizations are not receiving a reasonable financial 

return on their ICT investments for a variety of reasons. Generally speaking, traditional investment 

evaluation systems, which includes payback, accounting rate of return (ARR), net present value 

(NPV) and internal rate of return (IRR) as universal , are not just effective when used to evaluate the 

various benefits of ICT investments. These investments are purported to yield tactical or strategic 

business advantages. It has therefore become a challenge to realize a change in the business 

processes (Kennedy, 1999). 

In spite of the claim that ICT investments yield competitive benefits, Qureshi (1993), Haywood 

(2009) , Porter and Millar (1985) , Lefever and Currant (2010) , Whitton (2009) , Strassmann (1985), 

Haigh (2010) , and Colburn et al. (2008) all acknowledge the cause for concern about the state of 

ICT assessment. This concern is the result of several cases where assessments produced 

unsatisfactory results. Research indicates that 70% of organizations assert that their ICT system is 

not returning on the company investment because ICT expenses are always more than estimated. 

Thirty-one per cent of organizations' records reflect successful ICT investments, while 20% of what 

is spent on ICT investment is lost. Thirty to forty per cent of ICT developments realize no net benefit 

at all. Ninety per cent of organizations lack a systematic assessment process and 24% of 

organizations investigated reported an above average return on money from their ICT investments. 

It is clear that the problem of software crises has not been resolved and these statistics justify careful 

consideration of the adoption of SS/SW and ICT in education and for education institutions' business 

processes. The statistics provided may be subjected to scrutiny, especially when considering the 

time, location and the year in which the statistics were released . Moreover, the intention behind this 

report is to emphasize how most institutions or organizations neglect costs implications during ICT 

investments processes. 

Kennedy (1999) adds that most organizations are not able to assess the costs, benefits and risks of 

ICT accurately. Consequently, they make poor investment choices. This is supported by Lefever and 

Currant (2010) and Reushle and Loch (2008), who add that when assessing value for money, it is 
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certainly not just about getting involved with the initiative or access to resources. Organizations or 

institutions should reflect on the unforeseen costs of adapting and preparing staff, as well as benefits 

such as time saving on for instance responding to queries or improving one-on-one basic 

maintenance support, the simplicity of use for learners and the prospect of retention progression 

from tracking those struggling. Chan and Lee (2005) argue that podcasts are predominantly cost 

effective, especially for large groups, and technology (Kadirire, 2007; Little et al. , 2008) is 

constructive for advancing student numbers for easy access. Ferrell et al. (2007) suggest the 

probable benefits associated with potential use SS/SW in general. They assert that ICT tools and 

applications have the potential to educate a more diverse student body; could provide savings in 

staff time; could increase pass rates and student performance; and above all , could enable cost 

savings and resource management. 

The research listed in Table 2.2 does not place much emphasis on the productivity aspect of ICT 

investments. Authors suggest that the ICT managers of any organization should concentrate on 

advancing business efficiency, quality and competitiveness. The concern regarding ICT investment 

centres on saving costs. Some authors (Qureshi , 1993; Haywood, 2009; Porter & Millar, 1985; 

Lefever & Currant, 201 O; Ward et al., 2002; Whitton, 2009; Strassmann, 1985; Haigh, 201 O; Colburn 

et al., 2008) also claim that technology changes core business processes and that this is a process 

that organizations could exploit. The emphasis is on financial criteria . Managers should look into 

various aspects to arrive at a holistic view. This is because ICT is an integral part of a system and 

benefits should be carefully chosen without trying to determine how to measure each one 

individually. Lefever and Currant (2010) and Haywood (2009) are of the opinion that IT efforts 

(budgets, equipment and resources) are often misdirected and this conversely leaves IT 

departments with little time to react to users' needs for new applications. 

The objective of this section is to critically analyse the issues that arise during the adoption and 

integration of SS/SW into an education system. It is clear that quite a number of issues have 

emerged. Academic writers have raised issues such as privacy, reputation , identity, other cultural 

crises (beliefs, behavioural patterns). The issues of costs implication, benefits and risk associated 

with a software crisis and flexibility are widely considered in the literature. ICT investment should be 

financed in the most appropriate way so that it would be value for money, ROI , would have benefits 

and would transform the competitive edge of the business. The next section introduces problems 

associated with educators' inability to use and adopt SS/SW and ICT web technologies into HES. 

2.11 Educators' Challenges with the use of SS and ICT tools 

Several research studies have shown that effective teacher preparation is an important factor for 

successful integration and for the sustainability of ICT tools usage in education (Hennessy et al., 
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2007; Davis et al., 2009). Most ICT teacher professional development initiatives tend to focus on 

technical aspects (i .e., how to use various tools) while pedagogical and instructional issues (i.e., why 

and how to use the tools to enhance learning) are often taken for granted (Jimoyiannis et al. , 2013; 

Noor UI Amin , 2013; Mages, 2013; Madhukar, 2013; Nwosu & Ogbomo, 2012). As a consequence, 

the adoption of ICT tools in educational systems has been determined by the affordability of 

technology rather than by the demands of pedagogy and didactics of particular subject matter. 

In this context, it is important to conceive the educational use of Web 3.0/2.0 not in terms of a special 

event or an extra tool supplemental to the traditional instruction, but in terms of well-defined 

pedagogical dimensions (Jimoyiannis et al., 2013; Wastiau et al., 2013). Jaffer et al. (2007) argue 

that educators' choice to select a suitable teaching and learning activity is solely dependent of factors 

such as the curriculum specifications or module objectives, the aim of the facilitation and learning, 

the educator's favourite teaching styles, the instructional learning approach of the learner and the 

nature of the curriculum content (Jaffer et al., 2007). Educators should make use of a method of 

delivering learning content that suits their paradigm of facilitating learning. It is often said that the 

educational use of technology offers educators the chance to traverse an entire continuum of 

possibilities as may be proper to their teaching requirements (Jaffer et al. , 2007). 

Due to the prominence of SS/SW and ICT tools in educational settings and society, it is perhaps 

important to highlight the possible challenges that educators face with regard to the integration of 

these tools in education (Bingimlas, 2009). The challenges can be divided into several categories. 

Bingimlas (2009) mentions that various research stud ies have emerged that categorize these 

challenges into two main categories, namely extrinsic and intrinsic challenges. Extrinsic challenges 

include access, time, support, resources and training . Intrinsic challenges are cited as attitudes, 

beliefs, practices and resistance (Bingimlas, 2009). 

Additional challenges found in the literature could be divided into educator-level challenges and 

institutional-level challenges. AI-Alwani (2005) views extrinsic challenges as related to organ izations 

as opposed to individuals and intrinsic challenges as related to educators, management and 

individuals. Bingimlas (2009) further classifies and groups the challenges according to its 

applicability: whether it relates to individual (educator-level challenges) , which involves a lack of time, 

lack of confidence, readiness, and resistance to accept change; or to the institution (institutional­

level challenges) , such as a lack of effective training in solving technical problems and a lack of 

access to resources. 

In an effort to establish educators' confidence and readiness for the use of SS/SW and ICT tools in 

education, the researcher briefly explores all of these categories. First, the research explores 

educator-level challenges, lack of confidence among educators, followed by resistance to accept 

41 



change and a lack of educator competence. Second, the researcher looks into the institutional-level 

challenges. The research briefly discusses a lack of time, lack of effective training , lack of 

accessibility to resources and lack of technical support. 

2.11.1 Educator-level challenges 

Regardless of increased computer access and technology development support, technolog ical tools 

have not been fully harnessed to administer the types of teaching that is supposed to be most 

influential (Ertmer & Ottenbreit-Leftwich , 2010). Regrettably, research shows that the use of ICT 

tools tends to be of a poor standard (Maddux & Johnson, 2006). In this section, the researcher 

observes the incorporation of SS/SW and ICT tools through the lens of the educator as mediator of 

transformation. There is no doubt that educators have improved their individual and skilled uses of 

computers (Ertmer & Ottenbreit-Leftwich, 2010). 

2.11.1.1 Educators' Jack of confidence 

The most prevalent challenge that most educators commonly face with when using ICT tools in 

lecture halls is linked to a lack of ICT confidence (Wood, 2015) . Bingimlas (2009) relate th is issue of 

educators ' lack of ICT confidence as a background factor that becomes a challenge. Much of the 

research advocates that one of the reasons for the lack of confidence found in educators was fear 

of inappropriate use or failure to use ICT tools. Balanskat et al. (2006) support this by add ing that 

another factor that hinders educators from using ICT tools teaching and learning is ICT knowledge, 

which makes them nervous about using technological tools in facilitating learning. Bingimlas (2009) 

concludes that educators who do not have confidence in themselves or who are not skilled in the 

use of ICT tools has this fear or anxiety and nervousness to make use of SS/SW tools in front of 

their subjects (student) . Perhaps they fear that their subjects may be more knowledgeable than they 

are in lecture halls. 

Research identifies most specifical ly that educators fear entering the lecture hall with minimal 

knowledge about ICT. A lack of confidence and inexperience with the use of technological tools such 

as SS/SW and ICT tools affects educators' enthusiasm to teach using these tools (Bingimlas, 2009). 

Educators who have confidence when using ICT tools realize their usefulness. Ertmer and 

Ottenbreit-Leftwich (2010) believe that if educators want to prepare their students for lifelong learning 

and being technologically skilful , these educators should at least have basic ICT skills. Th is is one 

of the part of the requirements as reflected in the NETS-T [teacher/educator] criteria (Ertmer & 

Ottenbreit-Leftwich, 2010; ISTE, 2002). 

Ertmer and Ottenbreit-Leftwich (2010) assert that where educators have acquired the relevant 

knowledge, confidence, and belief, they will have powerful skills that would allow them to integrate 
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technology into their lecture halls in significant ways. However, for a majority of educators, this is sti ll 

not enough, as research shows that advanced teachers are easily overwhelmed by pressure to fit in 

(Roehrig et al., 2007). Educators are not "free mediators," and their use of ICT tools to facilitate 

learn ing is dependent on the interconnecting cultural , social, and managerial contexts in which they 

live and work (Somekh, 2008). The next section highlights the lack of ICT competence among 

educators. 

2.11.1.2 Lack of educator competence 

Hooker et al. (2011 ) describe competence as the capability to syndicate and apply appropriate 

characteristics to specific tasks in certain contexts. These characteristics comprise high levels of 

understanding, high standards, skill , individual dispositions, thoughtfulness and competencies, and 

the capacity apply combinations of these characteristics in practice in an applicable manner. In 

pedagogical terms, ICT competence refers to what an educator should be acquainted with and be 

able to do with technology in professional practice. The lack of ICT competence is another challenge 

that educators face in the use of ICT for teach ing purposes. It is in turn linked to educators' 

confidence. A research study conducted in Australia reveals that many educators lack skills and 

knowledge, although th is report differs from country to country (Bing imlas, 2009). Recent research 

stud ies have demonstrated that in underdeveloped countries, a lack of technolog ical competence is 

a major hindrance to teachers' acceptance and integration of ICT skills. Lack of ICT ski lls was 

perceived to be the main reason for not using ICT instructional web technolog ies in education in 

Syria and Saudi Arabia. A lack of skills is a compelling factor that hinders educators from using ICT 

tools in education (Bing imlas, 2009). On the other hand, a lack of educator ICT competence could 

easily be addressed. The next section discusses educators' resistance (Hooker et al. , 20 11 ). 

2.11.1.3 Educator resistance to change 

In an effort to fully understand educators' resistance to the use of technology, we take a closer look 

at the positive and negative attitudes and perceptions of the education. Atti tudes contribute to 

educators' techn ical resistance. Ozer (2013) views attitude from a mental perspective separate from 

the environmental impacts and the professional variables that eq uip an educator to use ICT in 

teaching and learning. He argues that the intrapersonal psychological factors are possibly the most 

fixed determinant of ind ividuals' will ingness and readiness to assimilate technology individually or in 

their field of expertise. 

This psychological aspect centres on the individual 's beliefs and attitudes about technology, and 

therefore how the intellectual and sentimental assessment of technology regulates the use of 

technology for individual and qualified objectives. The technology acceptance model (TAM) 

proposed by Davis (1989) explains these intrapersonal aspects in terms of perceived usefulness and 
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perceived ease of use or control (Ozer, 2013). Perceived usefulness is described as the degree to 

which an educator has confidence that using a specific SS/SW and JCT tool will improve his or her 

knowledge. The perceived ease of use may be described as the degree to which one has confidence 

when using a certain technological tool. Moreover, this perception of usefulness and ownership 

distinguishes the affective estimate of the tool and this is linked to positive or negative feelings 

towards the technology at hand (Ozer, 2013). In other words, a positive attitude leads to 

engagement/commitment behaviours, while the negative attitude leads to resistance or avoidance. 

Hence psychological read iness for JCT tools usage deals with the individual sensitivities, beliefs, 

attitudes and motives (Ozer, 2013). 

Educators' resistance to accept change is another challenges. An inherent resistance to change has 

been perceived as one of the issues that most educators face. Educators' attitudes towards the use 

of new technological tools in education remain an obstacle for SS/SW and JCT integration 

(Bingimlas, 2009). Bingimlas (2009) reports that resistance to change is not a factor on its own, it is 

a sign that other things are wrong. Th is signifies that there are explanations as to why resistance to 

change develops. Resistance to change may be exacerbated by other issues, such a lack of 

technical support, educator proficiency or time for development (Bingimlas, 2009). 

The next section discusses the institutional level challenges such as a lack of time, a lack of 

operational training in solving technical problems, and a lack of access to resources. 

2.11.2 Institutional-level challenges 

2.11.2.1 Lack of time 

Lefever and Currant (2010) discovered that time and skills are key institutional level challenges that 

sometimes prohibit educators from integrating SS/SW and JCT tools in teaching and learning (also 

see UCISA, 2008). The National Student Forum Report (2009) indicates a lack of time and 

sustenance. Most institutional policies and procedures serve as hindrances to technology-improved 

delivery. Schoepp (2005) sustains that the time factor and the struggle to plan sufficient ICT 

applications for lectures were issues found in most education contexts. Bingimlas (2009) emphasizes 

that the issue of a lack of time was mentioned by many educators as something that hinders their 

work. It affects educators' capacity to function effectively in their respective jobs. It is clear that 

educators need adequate time. They need time to browse the Net; prepare classes and time for 

development support and training programme on using technological applications to facilitate 

learning (Bingimlas, 2009; AI-Alwani, 2005). 
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2.11.2.2 Lack of operational training 

Educational institutions regard ineffective development support with the use of technology as a major 

stumbling block. Balanskat et al. (2006) and Ozden (2007) aver that the most common challenges 

educators encounter is a lack of effective training . Educators receive inadequate training 

opportunities with respect to the use of SS/SW and ICT tools to enhance the lecture hall environment. 

Moreover, the challenge of operational training is indeed multifaceted, so it is vital to examine the 

components that constitute effective operational training support (Bingimlas, 2009). The components 

include time for training , educational training and skills tra ining. 

Kanvaria (2013) states that just like institutions are transforming rapidly, so are ICT tools and the 

various corresponding skills. We live in an era of growing access to technology and a progression of 

technology into educating, learning and the professional improvement of educators. Different kinds 

of knowledge can be gained during skills development training , instilling and ensuring professional 

advancement (Kanvaria, 2013). Skills development training requires a process of applying practices 

or techniques that involve new skills and alternatives. Bingimlas (2009) discovered that one of the 

main hindrances to educators' use of ICT appl ications in administering teaching to learners is the 

lack of training , insufficient number of in-service training programmes; and inadequate educator 

training support. 

Providing education train ing for educators, as opposed to basically just teach ing them how to use 

ICT tools, is a fundamental issue. Bingimlas (2009) claims that when educators have to be 

persuaded of the possible benefits of using ICT in their teaching , then educators' train ing should 

rather be based on academic issues. Bingimlas (2009) revealed that after educators had undergone 

professional development support training based on ICT tools application, most educators just knew 

how use the basic tools. This is because the training course only focused on educators acquiring 

basic ICT abilities. It did not prepare educators to develop the pedagogical aspects of ICT. Balanskat 

et al. (2006) suggest that ineffective operational training does not help educators to use ICT in their 

lecture halls. Balanskat et al. (2006) acknowledge that this state of affairs is because train ing support 

programmes do not concentrate on educational policies in association with ICT, but on the 

development of ICT skills. However, in addition to the necessity for instructional training , it is still 

essential to train educators in precise ICT skills. Schoepp (2005) maintained that once new 

technologies have to be incorporated in the lecture hall, educators have to be prepared for the use 

of these specific ICTs. Educators have to do more preparation to advance the applicable skills, 

information, attitude and confidence concerning the effective use of SS/SW and ICT tools to support 

teaching and learning in their subjects. 
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2.11.2.3 Lack of accessibility to resources and technical support. 

Quite a number of research studies have indicated that a lack of access to resources is another 

problem that discourages educators from actively becoming involved in integrating new ICT tools 

and applications into the learning environment (Bingimlas, 2009; Korte & Hosing , 2007). Many 

educators have limited access to ICT infrastructure and resources. They often have to share ICT 

infrastructures with fellow educators. Bingimlas (2009) argues that sometimes the inaccessibility of 

ICT infrastructure resources is not due to the unavailability of the hardware and software or other 

ICT resources within the institution. In some cases, it has to do with issues such as the 

maladministration of resources, flawed or poor quality hardware, unsuitable software, or a lack of 

individual access for educators (Bingimlas, 2009). Challenges associated with a lack of access can 

differ from country to country. 

Korte and Hosing (2007) identify infrastructure challenges such as problems with broadband, an 

inadequate number of computers, inadequate peripherals, inadequate copies of software, and 

deficient simultaneous internet access. These factors hamper ICT integration. Without access to 

resources, good techn ical support and ICT infrastructure in the lecture halls in place, educators 

cannot overcome the challenges that discourage them from using ICT. 

Korte and Hosing (2007) argue that ICT support or maintenance at institutions provide room for the 

efficient use of ICT in teaching as educator do not trail behind having to resolve frustrating software 

and hardware challenges. A lack of technical support can prevent educators from effectively 

integrating ICT into education. One research study reveals that countries like the United Kingdom, 

the Netherlands, Latvia, Malta and the Czech Republic all acknowledge the importance of technical 

support in the pedagogical environment (Bingimlas, 2009; Korte & Hosing, 2007). The rapid 

development of ICT has brought notable changes in the twenty-first century and has affected the 

demands of modern societies (Buabeng-Andoh, 2012). 

2.12 Educator and learner development and support 

As seen above, ICT tools can improve the adoption of a collaborative and integrated learning 

environment. The second literature matrix theme examines the possibility of a development and 

support programme for educators and learners. The objective is to answer the research question on 

what strategies could be put in place for educators and learners to prepare them for the use of ICT 

tools. 

According to Jung (2005) and Bowes (2003) , teaching and learning practice is gradually becoming 

one of the most demanding professions today. Knowledge is escalating rapidly and modern social 

software technologies are compel ling educators to learn how to administer these technologies in 

46 



their day-to-day teaching practices. While Web 3.0 technolog ies increase educators' train ing needs, 

they also offer development and support. Trinder et al. (2008) mention that there are several 

scenarios where students (termed "digital natives") make use of technological tools to meet their 

essential needs, such as capturing photographs for projects through the use mobile devices and 

distributing them to fellow students. Trinder et al. (2008) further add that studies have revealed that 

students are most likely to engage in the use of the most prevalent communication tools such as the 

short messaging service (SMS), MSN Messenger, Skype TM and social networking sites such as 

MySpace, Bebo or Facebook. Meanwhile, many of the educators (termed "digital immigrants") may 

not be so famil iar with the range of technolog ies available. Trinder et al. (2008) emphasize the 

necessity of developing the ICT skills of educators. 

Despite the remarkable increase in the probable benefits of SS/SW tools in education, it is 

encountering high resistance (Kumar et al. , 2008). Angel i and Valanides's (2009) research report 

indicates that educators fail to integrate SS/SW and ICT tools into learning curriculum. These 

researchers feel that the failure to equip educators adequately to carry out teaching and learning 

may be attributed to a number of factors. They highlight pedagogical technology developments and 

skil ls concern ing the use of applications, biogs, wikis, podcasting , virtual world 2D/3D, internet and 

graphics (Angeli & Valanides, 2009). It seems that although general computer techniques and skills 

create the foundation of technology literacy, skills-based courses are just not sufficient for developing 

educators to teach using technology. The lack of a subject-specific focus in many technology 

programmes remains an issue, but even in those cases where subject applications are discussed, 

issues of how technology interacts with the content and content-specific pedagogy are not 

adequately explored (Angeli & Valan ides, 2009). 

Kumar et al. (2008) affirm that educators do not make use of the potential features of SS/SW to 

contribute to the quality of learning environments. They are of the opinion that SS/SW does have the 

potential that it proposes (Kumar et al., 2008). Many educators struggle to use SS /SW, even though 

there is evidence of great accomplishments with its use to facilitate learning. It is sensible then to 

recognize educators' inability to integrate SS/SW in the facilitation of learning as this makes one 

real ize the paradigm shift with regard to the use of ICT tools upon the arrival of SS/SW (Kumar et 

al., 2008). 

Quadri and Olaojo (2013) sustain that the use of SS/SW educational tools to advance learning has 

turned out to be a mandatory skill for all professional educators in today's world. As such, all 

educational institutions should equip educators with the necessary SS/SW development and support 

to provide the next generation with the required techniques and resources for access and use and 

to develop the requ ired skills. Educators use ICT technologies for curricular purposes and these 

technologies should function efficiently for their day-to-day activities. In other words, the purchase of 
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educational software, ICT infrastructure, software and in-service training should be sustainable. 

Quadri and Olaojo (2013) support the claim that any in-service train ing requires follow-up support, 

peer coaching and a channel of communication to guarantee the positive integration and absorption 

of new technologies. This can only be attained if the educators who struggle in this regard participate. 

Active involvement will bring a sense of ownership of the innovation (Quadri & Olaojo, 2013). 

The focus should not be on general basic skill development alone, but on the development of the 

SS/SW adoption and integration skills of educators so that SS/SW is adopted as part of the 

educational and administration processes (Quadri & Olaojo, 2013). Preparing learners for real 

lifelong learning in our technologically diverse world necessitates that educators embed SS/SW in 

the learning practices (Braun & Kraft, 1995). Angeli and Valanides (2009) argue that the lack of a 

theoretical and conceptual framework to guide SS/SW technological tools adoption in the facilitation 

of learning is a key weakness at educational settings. Therefore, Hooker et al. (2011) propose the 

adoption of a conceptual framework that guides educators' development support programme. 
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Figure 2-3: A conceptual model for an educators' development support programme for 

SSISW and /CT tools (Adapted from Hooker et al., 2011). 

The presentation above shows the four stages of a developing and supporting programme for 

educators. The first stage deals with the emergent stages. Hooker et al. (2011) and Jung (2005) note 

that during the emergent stage, educator development and support is directed at the use of SS/SW 

and ICT tools as an add-on to the traditional curricula and standardized test systems. Duri ng this 

stage educators and students learning the SS/SW and ICT tools, and their functions and uses. The 

emphasis is on basic ICT literacy and skills (Noor UI Amin , 2013). One example of this stage is the 

University Management Technology Incorporation Resource project mentioned by Jung (2005). It is 

a multi-lingual Canadian creation that offers SS/SW tools and resources to assist university 

management to incorporate SS/SW and ICT tools into curricula at their institution. Part of the project 

is the National Centre for Technology Planning. This centre helps with university ICT strategies, 

guides on how to offer technology, effective practices in introducing SS/SW and ICT, perceptions on 
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staff growth, a beginners' guide to the internet, etc. The focus of this project is not on general basic 

skills growth, but on the improvement of educators' ICT pedagogy incorporation skills by sharing 

successful cases and theoretical ideas (Jung, 2005). 

In the application stage, the focus is on the expansion of digital knowledge, coupled with how to use 

SS/SW and ICT tools for professional advancement in diverse programmes. It includes the use of 

overall and precise applications of SS/SW and ICT tools (Hooker et al. , 2011 ). 

The infusing stage is the third crucial stage in the conceptual model for an educator's development 

support programme for SS/SW and ICT tools. During this stage educator development is dedicated 

to the use of SS/SW and ICT tools to provide direction for students who encounter complex 

challenges and to create a vigorous learning atmosphere. Educators will be building their ability to 

identify circumstances where SS/SW and ICT tools would be advantageous, and they will adhere to 

the most suitable technological tools for a specific task and deploy such tools to resolve actual 

challenges (Hooker et al., 2011 ; Jung, 2005). 

The final stage is the transforming stage where the learning state is reformed and restructured with 

the use of SS/SW and ICT tools. It is an innovative means of approaching facilitation and learning 

states with dedicated ICT tools. This is where the educators become the master learners and 

information makers who are continuously involved in educational invention to discover diverse 

knowledge about learning and facilitation practice (Hooker et al., 2011 ; Jung, 2005). 

It is vital that all members of the training team are advised to actually use SS/SW and ICT tools to 

learn about ICT skills and to progress in !CT-integrated training. These training plans appear to be 

supported by researchers who claim that educators are likely to benefit by learning ICT skills as a 

learner (Jung, 2005). 

The progression through these four stages takes a while to accomplish . The reformation of 

educational practice requires more than just SS/SW and ICT skills development for educators 

(Quadri & Olaojo, 2013; Hooker et al., 2011 ). In most cases the method employed for educator 

development and support with SS/SW and ICT incorporation is a once-off crash course on computer 

literacy. This method does not allow educators to incorporate ICT tools in their daily undertakings 

and ultimately to master SS/SW and ICT tools as effective educational tools for teaching and 

learning. 

The South African education system should address the existing challenges with respect to educator 

development programmes by looking at several options and embracing a wider vision and 

philosophy (Quadri & Olaojo, 2013). Higher education institutions should revisit their present 

teaching programmes, practices and resources, and SS/SW should be incorporated and adopted at 
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all levels, from the lecture halls to administration process, teaching and learning activities. Therefore, 

educators must receive suitable ongoing training support. Technology use must be in accordance 

with curriculum policies and the theory of learning. There should also be adequate ICT infrastructure 

in place in lecture halls (Quadri & Olaojo, 2013). Olakulehin (2007) affirm that we should implement 

a different framework for educator development. It should make a shift from training to lifelong 

professional preparedness and the improvement of educators through new modalities of 

professional growth. 

This section of the study emphasized that educators play a vital role in advancing students' 

collaborative learning . Educators mediate the learning process in educational contexts. Various 

authors have indicated how educator development support programmes are essential to equip 

educators with the necessary skills to carry out their day-to-day activities effectively. Angeli and 

Valanides (2009) emphasize the impact that the lack of a theoretical and conceptual framework to 

guide educators with regard to SSISW technological tools adoption in the facilitation of learning has 

on educational settings. Hooker et al. (2011) suggest the adoption of a conceptual framework as a 

remedy that could be incorporated in educators' development support programmes. 

2.13 Privacy and policy issues governing ICT adoption 

According to Moges (2013) , universities' existing policy frameworks to govern the adoption of ICT 

tools into educational systems should be revisited to reposition ICT tools as necessary for the 

development of universities. Considerable emphasis should be placed on the availability, 

acceptability and accessibility of SS tools in the administration of university education (Moges, 2013). 

Privacy and safety issues have remained at the forefront. There may be issues with public postings, 

negatives or online technology such as SNS (Lefever & Currant, 2010). Research studies have 

recommended that HEls should strive to present clear policies and procedures on the use of 

technology such as SNS and PLEs, again that learners should realize their public nature and their 

own vulnerability. This will help develop ethical and suitable use of technology (Ferrell et al. , 2007; 

Smailes et al., 2008). 

2.14 Future trends in education 

The rise of the internet in the 1990s has provided an incentive for web-based revolutions in 

education. Web 1.0 technologies were the first generation of the Web (O'Reilly , 2005). During this 

phase the focus was primarily on building the Web, making it accessible, and commercial izing it for 

the first time. The key areas of interest were protocols for HTTP; open standard mark-up languages 

such as HTML and XML; internet access through ISPs; the first Web browsers; Web development 

platforms and tools; Web-centric software languages such as Java and JavaScript; the creation of 

Web sites; the commercialization of the Web; and Web business models. The diagram below shows 
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the evolution of Web up to the point where it is used in the teaching and learning context (O'Reilly, 

2005). 
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Figure 2-4: The evolution of the Web (Adopted from Pileggi et al., 2012) 

According to Schroeder et al. (201 Ob}, the prospect of enhancing teaching and learning practices 

has led educators to introduce dedicated social software applications into the course environment. 

These applications allow users to create highly dynamic content, often created in collaborative ways 

with peer-based quality assurance. Early forms of social software tools such as discussion boards 

date back to the origins of the Web. Others, such as biogs, social networking sites and wikis, only 

started to become popular in the early 2000s, but have gained widespread acceptance in social , 

educational and business contexts. Yet others, such as social bookmarking tools (e.g. Delicious) 

and micro-blogging applications (e.g. Twitter), are still in the early phases of acceptance by 

mainstream internet users (Schroeder et al., 201 Ob) . 

2.15 Chapter Summary 

This chapter presented a descriptive literature review to justify the specific approach to the theme 

and the selection of methods. It expounded the literature matrix concepts presented in this study. 

Important literature matrix themes and concepts where discussed in detail. This included discussions 

on ICT; educator and learner development and support; SS adoption at universities; defining SS/SW 
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and Web-based educational systems (WBES); educators' confidence, readiness and challenges in 

the use of ICT tools and future trends in education. 

The next chapter presents the proposed conceptual framework designed for the integration of 

SS/SW into educational systems. The chapter also describes the process of data gathering and the 

data collection methods. 
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CHAPTER 3 

THEORETICAL FRAMEWORK 

3.1 Introduction 

Th is chapter assesses the existing technological tools and appl ications used in learning and 

business administration processes. The focus is on whether these tools are effective to support 

collective, interactive, constructive and transformative learning. The contribution of this discourse is 

to develop a comprehensive framework for the adoption and integration of SS/SW application tools 

in education to allow learners to choose how and where they want to learn (Mages, 2013). The 

chapter is structured as follows: a detailed framework is discussed and presented diagrammatically. 

Th is is followed by brief illustrations of all the nodes represented in diagram. 

3.2 Framework 

A theoretical framework is a conceptualization of a specific complex research phenomenon, 

including the salient constructs and their interconnection (Levy & Ellis, 2006). In the IS domain , a 

framework helps researchers and practitioners to understand and represent IS settings. Guiding 

ideologies for the concepts that are involved can be established by means of such a framework 

(Zualkernan , 2006). A framework may be perceived as road map that provides soundness to the 

practical investigation in a research activity (Howard & Lubbe, 2012). Omona et al. (2010) add that 

it is an organized technique of expressing how and why a research inquiry takes effect, and how to 

understand its activities. In this study, the framework is a sort of transitional theory that seeks to 

gu ide the researcher in all parts of th is research and to align problem statement and research 

questions so that the research ultimately comes together into a whole. 

Importantly, this framework develops the concepts involved and expands the body of knowledge. 

More specifically, the benefit of th is proposed framework is that it will broaden the insight into the 

phenomena that are being studied. It brings understanding and exposes the theoretical fou ndations 

of complex research phenomena through visual exposition (Webster & Watson, 2002). Additionally, 

frameworks facilitate web information modelling, facilitate semantic annotation and information 

retrieval , enable system interoperability, personalization , virtualization, intelligent agent and enhance 

information quality (Pettigrew, 1990). The proposed diagrammatic framework proposes four precise 

aspects that govern institutional transition and is schematically exemplified by a tree structure. The 

first aspect in the diagrammatic representation of the framework below illustrates the cond itions for 

transitioning and addresses the expected educational impact. The second aspect deals with the 

significance and facilitation of learn ing through an SS/SW tutoring agent matric. The third and fourth 
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aspects deal with the problems surrounding SS/SW & ICT investments and their effects. The 

transition involves the adoption of semantic web-based educational systems (WBES) web content 

and it complements the four core nodes, namely educational impact, SS/SW tutoring agent impact, 

controversies, and ICT investment considerations. 

The diagrammatic representation expands on the above and categorizes the educational impact of 

the basic structure into four leaves, namely innovation/collaboration, content-drivenness, information 

quality and transformation/sustainability. The SS/SW tutoring agent root is categorized into six 

leaves, namely the virtual 30 world of wikis/podcasts/vodcasts/folksonomies; intelligent search 

engines; semantic digital libraries; intelligent tutoring system; macro/semantic blogging and RSS 

filters/mash-up/social networks. These leaves are education delivery processes and they are briefly 

discussed in the sections to follow. 
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The third aspect governing the adoption of (SWBES) is the controversies root, which can be 

categorized into four leaves; security issues, ethical and legal issues, human factors and ICT 

infrastructure) . The security issues relate to privacy issues and intellectual property rights (IPR). 

Ethical issues include the misuse/illegal use of SS/SW applications tools. Human factors divide 

into behavioural patterns and acceptance/wi llingness to use these tools. The fourth aspect, wh ich 

is SS/SW & ICT investments and its implication, are categorized into costs, benefits, risks arising 

from software crises and flexibility . All the components of this framework are discussed as the 

study proceeds. 

3.3 SWBES adopted framework 

The first part of the discussion focuses on the positive aspects of the framework presented above. 

Such a framework may assist different users (learners, educators and the institution itself) to 

achieve their goals better. The framework includes a new cohort of SWBES that are useful for 

enhancing and improving business processes and that improve the quality of service delivery 

through the use of SS/SW web technology (Bittencourt et al., 2009). 

The two dotted double-edged arrows in the framework point towards the educational impact, and 

SS/SW tutoring agent root signifies the dynamic between the learners and educators/institution 

in the SWBES. The learner's role involves the eagerness of learners to collaborate with 

pedagogical technologies in an attempt to develop their knowledge and to achieve the student's 

learning goals (Dotsika, 2012; Ohler, 2010). This communication/interaction can only be made 

attainable through personalized and adaptable educational Web 3.0 content. The 

educators/institution's role entail numerous pedagogical events involved in SWBES, this includes 

collaboration abilities, information quality, content-drivenness and transformation of instructive 

teaching and learning, curriculum design and authoring. Adding to this, the educators play a role 

in assessing learners' collaborations (problem solving, assessment etc.) and helping learners 

construct approaches that best suit them. The processes described above are bidirectional and 

interlinked as learners and educators/institutions are all key components in the SWBES 

framework (Dotsika, 2012). The next section deals with the transitioning aspect, which includes 

the educational impact of the adoption of SWBES and ICT into education. 

3.3.1 Educational impact 

As stated above, the root representing education has four leaves, namely 

innovation/collaboration, content-drivenness, information quality and transformation/sustainability 

(Ohler, 201 O; Dotsika, 2012). They are briefly discussed below. 

• Innovation/collaboration: Innovation refers to the use of technologies associated with 

SS/SW and ICT application tools to support semantic content innovation in education. It 
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involves semantic content representations, pedagogical curriculum course design with 

accuracy and reliability , allowing instinctive thinking , idea-based searches, and process 

configuration and information discovery. 

• Content-drivenness: This aspect relates to content generation, distribution, reposition , 

reuse, retrieval and distribution . The content generation processes result in improved 

enactment, with delivery lagging behind. Progressive automation allows networking to be 

content and user-directed. 

• The information quality category: Information quality has a direct impact on educational 

success and profitability. Good quality information is associated with certain traits 

(applicability, assessment, added value, timeliness, comprehensiveness and capacity) , 

proper representation (clarification, ease of comprehension , concise and reliable 

representation) , user-friendliness/access, safety, and inherent document qualities 

(correctness, impartiality and consistency) as illustrated in the figure below. 

• Transformation/sustainability: This aspect is associated with educational change away 

from a highly centralized model of learning to the inclusion of new ICT technological tools 

enabled by SW/SW, allowing institutional developments, new functions, standards and 

control. When compared with the web technologies of the past, the current web technologies 

have improved web application functionalities and have transformed data management and 

information discovery (Porter, 2012; Green, 2011 ; Dotiska, 2012). In other words, web 

information quality management has developed beyond Web 1.0. Generally speaking , it is 

sensible to reflect on the present and potential impact of internet growth, such as on mode of 

delivery and learning assessments. In terms of learning assessment, the intelligent 

tutoring/tagging agent help learners and educators to devote less time to searching unlimited 

amounts of data. Several authors advise that semantically intelligent searching can address 

some of the concerns about digital literacy and information management (Porter, 2012; Green, 

2011 ; Devedzic, 2006; Parry, 2011 ; Traxler & Wishart, 2011 ; Attewell et al. , 201 0; Ellis & 

Anderson , 2011 ; Ferguson, 2011 ; Dalgarno & Lee, 201 0; Yuen et al. , 2011 ; McEneane, 2011 ; 

Carmigniani et al., 2010). 

Web 2.0 combined with Web 3.0 technologies have a far-reaching effect on educational settings. 

They inspire cooperative intelligence, support interoperability, improve sustainability, and bring a 

revolution that can give an institution a competitive advantage (Dotiska, 2012). 
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Comparison of information quality using three classifications (Web 1.0, 2.0 & 3.0) 

Educational 
Semantic Web- r----0 

Impact 7 

Based 
Educational L , Information Quality 

~ 

Systems 
(SWBES) Adopt. 

framework 

Classification Dimension Web 1.0 Web 2.0 Web 3.0 [combined 
with Web 2.0 & Web 

3.0] 

C: Accurateness Gi" less control enriched 
0 
.:; 

Objectivity less control better quality ca G" 

E~ o- Credibility G" less control improved 
- ca C: ::J 
-z; a Reputation G" control control mechanisms 
'iii mechanisms available ca 
a:i available 

>, Relevance Gi" enhanced more advanced 
~ 

ni Added value X enhanced ✓✓✓ 
- ::J ~a 
... C: Suitability Gi" upgraded ✓✓✓ 
~ 0 ... ·-C: ... Completeness X enhanced advanced o ca 
u E 

Quantity of Gi" improved Advanced 0 - Information C: -
- Cl) Accessibili ty ✓ ✓✓ more advanced CJ II) C: II) 
Cl) .!!! Access Security ✓ ✓✓ advanced 
C: C: 
C: Cl) 
Cl) > c.. C: 
0 O 

(.) 

Interpretation ✓ ✓✓ ✓✓✓ 

C: 
0 Ease of ✓ ✓✓✓ ✓✓✓ 
.:; 
ca Understanding ... 
C: 
Cl) 

Concise ✓ ✓✓✓ ✓✓✓ II) 

f Representation c.. 
Cl) 

Consistent ✓ ✓✓ ✓✓✓ 0::: 
Representation 

Figure 3-2: Web information quality management (adapted from Dotiska, 2012) 
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The next section presents the second aspect, which deals with the impact and facilitation of 

learning through SS/SW tutoring agents. The tutoring agent impact entails the methods of 

delivery, followed by the third and fourth aspects. 

3.3.2 SS/SW tutoring agent impact 

In the proposed framework, the SS/SW tutoring agent branches out into six leaves, namely the 

virtual 3D world , wikis/podcasts/vodcast/folksonomies; intelligent search engines; semantic digital 

libraries; intelligent tutoring systems; macro/semantic blogging and RSS filters/mash-up/social 

network. These categories are education delivery processes and are discussed in detail in 

Chapter 2 (see 2.8). 

Semantic Web-
Based Educat ional 
Syste ms (SWBES) ~ 
A dopt. framework SS/SW Tutoring 

Learning ----+t Agent 
approaches 

Impact 

Using Web 3.0/2 .0 for educational purposes 

Virtual 3D world/ 3D 

,- -- -- -- - -- -- - ,-- - --- --- - ------- _L ______ --- --- -~- - -- --- - -- - --- -
I : : : : : 

I ~-~~~~ I ,----,,-,---,---,-,--, I 

Wikis/Podcasts/ vodcasts 
: Semantic Digital : Macro/ Semantic 
1 

Libraries I blo in RSS Filters/ Mash-up 
Social Network Folksonomies 

I 
I 
I 
I 
I 
I 
I 
I 
\ 

', 

Intelligent Search 
En ines 

Intelligent 
tutorin system 

-- -------------------- -------, ,---------------------------~ ' , \, ________________________________________________________ ].., ___________________________________________________ _ 

Kno;;/edge C II b: . Student Con;ents : 1 : d Per~asive Ea"y ace: ess and . o a orat,ve . . , ntegrate " 
creallon 1 . re/at,onsh1p personafi,atir ·· i 1 . Interactive, enthusiastic 

mana r>emen earning manar>ement ' - Advances Major learning earning and autonomous 
... ~ ,, .,.. J ... ~ ◄ -' theories . J 

agents 
/ear_ning 

Figure 3-3: 

E 
Behavi,ourism 
Cognitivism 

Constructivism 
Connectivism 

' 

+ 

◄· ' 
' ◄-' 

The tutoring agent's learning delivery processes (adapted from Dotiska, 

2012) 

Figure 3.3 presented above depicts how these tools and applications encourage knowledge 

creation management; collaborative learning; students' relationship management; content 

personalization; improved and integrated learning ; peNasive, interactive and autonomous agents; 

easy access and enthusiastic learning; and improved learning theories (behaviourism, 

cognitivism, constructivism and connectivism). Section 2.7.1 provides an in-depth discussion of 
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the probable benefits of adopting SS/SW in education. There are insightful examples of 

educational institutions that have adopted SS/SW in their administration and facilitation 

processes. This section expounds on these web applications as they relate to improving learning 

theories (specifically connectivism) as it is a more appropriate learning theory for the digital native 

in an educational setting. 

3.3.2.1 Connectivist learning theory 

Learning theories have developed and changed rapidly as a result changes in learn ing methods. 

Facilitation approaches have evolved due to the new technology applications that have emerged 

(Hussain, 2012). Studies suggest diverse views and various effective learning processes, but 

connectivism is regarded as the learning theory of the digital native (Rubens et al., 2011 ; Dixon, 

2012; Coetzee, 2014; Siemens, 2014). It serves as a replacement of behaviourism, cognitivism, 

and constructivism. 

• Judging from Figure 3.3 and from a connectivism point of view, information and intellectual 

ideas are disseminated through contemporary networks that involve individuals and 

technology. Learning is therefore perceived as the process of interconnecting, developing , 

and navigating these networks (Siemens, 2014; Nobles, 2011 ; Siemens & Tittenberger 2009; 

Mix, 201 0; Darrow, 2009; Rheingold , 2010). 

• Collective tasks allow learners to connect, interrelate, ask questions, discuss answers, and 

assess learning topics. Teamwork with fellow peers makes learning more convincing . 

Learners may learn from each other provided that they have the platform so that they can 

participate in critical discussions and therefore inspire each other (Pileggi et al., 2012). As a 

result of the applications empowered by SS/SW and ICTs, learners may conveniently discuss 

problems from diverse perspectives, suggest countless solutions, and evaluate information in 

a group context to reach decisions. In addition, learner commitment is improved when learners 

have the prospect of communicating ideas and learning materials with other learners. They 

can talk and write about what they are learning , conceptualize and virtualize it in their own 

context, and apply their newly attained knowledge to their day-to-day activities. 

In conclusion, Web 3.0 provides creativity, innovation and improves learning satisfaction, but Web 

2.0 technologies turn out to be realistic, efficient, standardized , more personalized and more 

effective in meeting individual and educational needs. 

The next section addresses the negative aspects. The third aspect of the adoption of (SWBES) 

is the controversies root, and it branches out into four leaves, namely security issues, ethical and 

legal issues, human factors and ICT infrastructure. Security issues in this case are associated 

with privacy issues and intellectual property rights {I PR). Ethical issues that arise include 
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misuse/illegal use of SS/SW applications tools and human factors associated with behavioural 

patterns and acceptance/willingness use the tools. 

3.3.3 Controversial issues 

3.3.3. 1 Human factor/JCT infrastructure 

In the Section 2.9, the concepts mentioned above are thoroughly discussed, except for the human 

factors and JCT infrastructure. This section explores how human behavioural patterns and 

people's acceptance of or will ingness to use educational technologies influences this adoption 

process by using the theories that underlie adoption models. The researcher highlights few 

concepts and theories of adoption that are relevant to the higher education system. Omona et 

a/.'s (2010) , studies on ICT adoption models basically results in three core fundamental 

approaches, namely the technology acceptance model (TAM), the theory of reasoned action 

(TRA) and the theory of planned behaviour (TPB). 

3.3.3.2 The technology acceptance model (TAM) 

During the adoption of SS/SW technologies in the education context, there are a set of beliefs 

that influences the adoption process either negatively or positively. For the purpose of this study, 

the TAM is examined. Omona et al. (2010) suggest that when users are presented with a new 

technology, a number of factors influence their decision regarding how and when they will use it. 

This includes its perceived usefulness, ease of use, external variables and the intentions or 

attitudes of users. However, there are other associated factors that the TAM does not consider, 

such as personal control , economic factors, outside influences from suppliers, customers and 

competitors. 

Technology acceptance model (TAM) 

External 
Variable 

Perceived 
Usefu lness 

Perceived 
Ease of Use 

Attitude 
Toward Using 

External 
Variable 

Behavioral 
Intention 

Actual Use 

Figure 3-4: Theory of acceptance model (adapted from Davis et al., 1989) 
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Figure 3.4 shows what is needed for a learner/educator to use of SS/SW technological tools and 

applications for educational purposes successfully. The different elements of the theory may 

impact acceptance either positively or negatively. The decision to adopt SS/SW can be one of the 

challenging steps in the process. A brief description of the different elements follows below. 

• External variables (EV) 

External variables influence perceived usefulness (PU) and perceived ease of use (PEOU or 

PEU), for instance demographic variables . 

• Perceived usefulness (PU) 

Perceived usefulness refers to the degree to which an individual believes that using SS/SW 

and ICT tools applications for education will improve his/her work performance (Venkatesh & 

Davis, 2000). 

• Perceived ease of use (PEU) 

Perceived ease of use is the degree to which a person trusts that using the SS/SW and ICT 

tools applications for educational settings will be convenient and easy (Venkatesh & Davis, 

2000). 

• Attitudes towards use (A) 

Attitude towards use describes the user's interest in or attraction to using SS/SW and ICT 

tools with in the educational context (Malhotra & Galletta, 1999). Notably, perceived 

usefulness (PU), alongside perceived ease of use (PEU) , are the key determinants of a 

person's attitude (A) towards Web 3.0/Web 2.0 technologies. The perceived usefulness and 

perceived ease of use is derived from external variables (EV) and attitudes towards use (A). 

More significantly, there is a relationship between behavioural intention and actual use. 

Attitude (A) , joined with perceived usefulness (PU), causes behavioural intention (Bl) , while 

the behavioural intention (Bl) in turn influences actual use. In attempt to do away with the 

limitations that the TAM brings, the TRA emerged. It is a more suitable theory that embraces 

four broad concepts, namely behavioural attitudes; subjective norms; intention to use; and 

actual use. 

3.3.3.3 The theory of reasoned action (TRA) 

The TRA is a widely studied model in social psychology (Malhotra & Galletta, 1999; Kwon & 

Chidambaram, 2000) . It attempts to explain why people behave as they do in situations of 

'reasoned action ' by identifying causal relations between beliefs, attitudes, intentions and 
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behaviour (Kwon & Chidambaram, 2000; Barnes & Huff, 2003; Pedersen, 2003). Attitude is 

defined as the individual 's positive or negative feelings about enacting a target behaviour (Uzoke 

et al., 2006). 

3.3.3.4 The theory of planned behaviour (TPB) 

The TPB is an extension of the TRA that deals with settings where the individual has no control 

over behaviour. This is discussed as it resorts under controversies as part of the human 

factor/behavioural patterns that could impact the adoption SS/SW and ICT tools and its 

application in pedagogy. As shown in Figure 3.5 below, attitude is explained as a function of the 

combined effect of behavioural beliefs and outcome evaluations (Mathieson, 1991 ). The 

behavioural beliefs relate to the favourable utilitarian, hedonic and social outcomes that can result 

from performing the behaviour (Venkatesh & Brown, 2001 ). Subjective norms reflect the 

perceived opinions of a person or group whose beliefs hold importance to the individual 

(Mathieson, 1991 ). 

Behavioural beliefs Attitude 
(importance of the health . toward 

issue & whether the 
,.. 

recommended 
behaviour wll be effective) behaviour 

Normative beliefs: how do 
Subjective norms: felt Intention 

others view the . f---+ Behaviour ,.. 
social pressures to act 

/ 
to act ( or not) 

behaviours? 

·~ 
Control beliefs: self- . Perceived behavioural 

efficacy 
,.. 

control 

Figure 3-5: Theory of planned behaviour (Lau, 2011) 

It is clear from the above that human factors should be considered during the adoption of SS/SW 

and ICT tools in pedagogical contexts. The actions of individual to either accept or reject a system 

may be associated with controversial issues surrounding SWBES adoption. The theories that 

describe behaviours around technology acceptance emphasize the process through which 

technology becomes an essential part of people's everyday lives. 

The fourth aspect, which involves SS/SW and ICT investments and their implications, are 

considered below in terms of costs effectiveness, benefits , risks arising from software crises and 

flexibility. 
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3.3.4 ICT investments 

Although most institutions and organizations barely pay attention to ICT investments, the effective 

implementation or adoption of any ICT project involves financing. Section 2.9 discusses this 

matter based on the available literature. 

3.4 Chapter Summary 

The objectives of this section were ach ieved by assessing the existing technolog ical tools and 

applications used in learning and business administration processes. The chapter aimed to 

establishing whether these tools are effective to support and share, and whether they are 

interactive, positive and transformative within the context of learning. The discussion reveals that 

the trad itional learning systems such as Web 1.0 and LMS/PLE were adequate to support 

students in collaborative, informative learning and in business processes. 

The development of the framework presented in this study is justified in th is chapter. None of the 

frameworks used in the past were developed with a MMR approach. This study's framework 

makes an original contribution to the academic body of knowledge and provides essential 

gu idance and insight for SS/SW and ICT tools adoption in educational settings. It will help learners 

choose how and where they want to learn. 

Chapter 4 discusses the research methodology. It starts off with an introduction to the research 

strategy and provides the philosophical foundations, including the ontological , epistemological 

and methodological assumptions that underpin the research and determined the research 

paradigms. 
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CHAPTER4 

RESEARCH METHODOLOGY 

4.1 Introduction 

This chapter presents the research methodology used to answer the research questions posed 

to reach the research objective. The goal of this chapter is to demonstrate the research 

methodology employed for sampling , data collection , data analysis , ethical issues, and limitations. 

The chapter addresses four aspects: the theoretical basis for the study; the research approach 

and how it aligns with the research problem; the research objectives; and the research questions. 

In addition, the chapter scrutinizes the appropriate research methods to be adopted and considers 

the ethical variables involved in this research activity. 

This research study probes a framework for the combined integration of SS/SW and ICTs tools 

and their adoption in pedagogical settings. The primary aim of this research is to establish how 

the use of SS/SW and ICT tools can improve learning enthusiasm and ease access to education . 

The research approach that underlies this study is MMR, which entails the combined use of 

qualitative and quantitative methods. Its underlying philosophical assumption centre on 

discovering and understanding the experiences, perspectives, and thoughts of participants and 

respondents. In addition, the discussion describes the principles used to select research 

methodologies, approaches, data-collection instruments and to identify the analytical objectives. 

In order to ensure the trustworthiness of the research , the study addresses the ethical issues 

considered in this research and the method used to ensure validity. 

4.2 Research design 

A research design is a strategy that deals with the overall plan of the research and it is determined 

by data required (primary or secondary, qualitative or quantitative or a combination) to investigate 

the problem. The design determines what methods would be used to collect and analyse the data, 

how all of this will answer the research question and what techniques would be used in reporting 

the findings of data. It is about designing the overall structure of the research (Bless et al., 2006). 

Based on this explanation, the strategy of enquiry, also referred to as the research design , is 

determined by the researcher's theoretical assumptions, abilities, skills and practice, and even 

patterns of data gathering. However, a researcher may choose any design that is deemed suitable 

for generating the kind of data required to answer the research question postulated (Jokonya, 

2016; Creswell , 2015). 

65 



Jokonya (2016) reveals that the key issues to consider in a MMR design are the timing and 

ordering of the methods in the study. The order can be simultaneous (same time) or sequential 

(different periods) . The most prevalent types of MMR strategies are sequential explanatory, 

sequential exploratory, concurrent triangulation , sequential transformative, concurrent 

transformative and concurrent nested design (Jokonya, 2016; Creswell , 2015, 2009). 

All of the research designs highlighted above are used to emphasize the landscape of a study. 

The concurrent nested or embedded design is suitable for this study. This strategy assists the 

researcher with an advanced pathway of addressing data collection , analysis and the validity of 

the research (Creswell , 2015, 2009; Oates, 2008). Furthermore, this strategy attempts to 

appreciate the qualitative results by quantitative means. Creswell (2009) avers that this MMR 

design entails one stage of data collection that guides the study and that receives precedence (in 

this case qualitative). The second approach (quantitative) is entrenched or embedded in the study 

and acts as a support. The researcher chose this strategy of enquiry because it employs the 

quantitative data to expound on the qualitative results (Creswell , 2015, 2009). This strategy was 

deemed fit for this research study as it enables the researcher to achieve the research objective 

by identifying the problem, explaining its nature and determining its scope. Th is design is 

frequently followed to uncover new knowledge in a field where very little is known, to develop 

propositions and questions for further research, and to gain a better understanding of an issue 

(Creswell , 2015). In addition to this , this design also aids triangulation by adopting a pluralistic 

approach where one research method compensates for the weaknesses of the other and they 

operate side-by-side or sequentially (Creswell , 2009). 

Research is always based on specific fundamental and philosophical assumptions about what 

constitutes proper research and which research methods are applicable for the development of 

knowledge in a given study (Oates, 2008). The next subsection details the study's ontological and 

epistemological assumptions. Importantly, this section demonstrates rigour by means of detailed 

explanations of the salient methodological, theoretical, and analytical decisions made. Such 

explanations also establish the trustworthiness of the research (Skulmoski et al., 2007). 

4.3 Philosophical grounding 

Understanding different philosophical arguments benefits researchers as consideration of various 

paradigms encourage researchers to study phenomena in different and coherent ways. Denzin 

and Lincoln (2008) highlight how different kinds of knowledge may be derived from observing the 

same phenomena from different philosophical perspectives. The ontological , epistemological or 

methodological are important philosophical concepts for research activity. Mack (2010) maintains 

that researchers may decide to select which phase to begin with , whether ontological , 

epistemological , or methodological. 
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Ontology is the study of the nature of real ity (what is real and what is not, what is fundamental 

and what is derivative); epistemology is the study of the nature of knowledge; methodology is the 

study of approaches to systematic enquiry for conducting research (how is the research carried 

out) , while axiology is the study of value (what value does an individual hold and why) (Oates, 

2008). The definitions of these concepts may vary from one author to another as it applies to them 

since there is no possible best way to describe the terms (Mavetera, 2011 b ). 

Epistemology involves questions related to what knowledge is and how people acquire it; and 

grapples with the philosophical problem of how an absolute viewpoint can be obtained if people 

can never transcend their language and cultural systems. This philosophical problem indicates 

that knowledge is not reliable, but cond itional and dependent on societal or group acceptance, 

time, and place (Locke, 2004; Hirschheim, 1985). The response to the question of how people 

acquire knowledge introduces the conception of science, which can be viewed as conventions for 

discovering knowledge. This conception is also dependent on societal or group acceptance, time, 

and place. 

This study aims to provide a framework for SS tools adoption in higher education systems. The 

process involved learners, educators and management. The study attempted to understand the 

nature of the world and to examine learners and educators experience of their cultu ral systems, 

views and degree of acceptance. The way they understand their real world and how they view it 

is questioned. In such a study, the researcher should appreciate the ph ilosophical grounding(s) 

underlying the research. They should become transparent so that the researcher is conscious of 

them (Denscombe, 2003). Recker and Niehaves (2008) claim that there is often a lack of 

philosophical grounding to sustain the research practice. In an effort to address th is concern, an 

epistemolog ical assumption wil l apply to this study to answer the question of how individuals gain 

knowledge. The answer lies in the idea of science, which can be regarded as resolutions for 

real izing knowledge. In the next subsection, a detailed research paradigm is discussed. 

4.4 Research Paradigm 

Some researchers distinguish three research paradigms, others four. These include positivism , 

interpretivism and critical theory or an emancipatory paradigm, with some researchers adding 

community of practice and reflexivity. 

A parad igm is an ideal or model within which theories are formulated and experiments performed 

in support of a ph ilosophical and theoretical framework (Oates, 2008; Guba, 2004). Denzin and 

Lincoln (2008) describe a research paradigm as an interpretive framework , and Guba (1990) 

explains it as a basic set of beliefs that guides action. Accord ing to Johnson and Onwuegbuzie 

(2004), a parad igm refers to a research culture with a set of beliefs, values and assumptions 
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regarding the aspect of reality. When undertaking scientific research , it is important to consider 

the different research paradigms. The most commonly applied research paradigms are positivism, 

interpretivism and critical theory. All three paradigms maybe be employed in any kind of research 

activity. 

A positivist research paradigm emphasizes an objective approach to studying social phenomena 

and gives preference to research methods focusing on quantitative analysis, surveys and 

experiments (Mertens & McLaughlin, 2004) . An interpretivist or anti-positivist research paradigm 

stresses a subjectivist approach to studying social phenomena and attaches importance to a 

range of research techniques that focus on qualitative analysis (Mertens & McLaughlin, 2004) . 

The third research paradigm, critical theory, suggests ideology critique and action research as 

research methods to explore the existing phenomena. Interpretive research gives greater scope 

to address issues of influence and impact and to analyse questions such as the "why" and "how'' 

of particular technological streams (Deetz, 1996). 

4.4.1 Choice of research paradigm for this study 

A social science epistemology advocates methodological pluralism. This is also appl icable for IS 

research (Hirschheim, 1985). Following the discussion presented above pragmatism is the most 

appropriate paradigm, with MMR being the method (Jokonya, 2016; Teddlie & Tashakkori, 2009; 

Peng et al., 2011 ; Greene, 2006). 

The pragmatic method allows both positivist and interpretivist methods in the same research study 

as part of combined thinking . Therefore, the pragmatist viewpoint sees the extremes of positivism 

and interpretivism as logically self-directed, and therefore these philosophies can be mixed to suit 

a precise research question (Greene, 2006). This study is theoretically based on the positivist 

approach alongside a connectivist learning theory (Denzin , 2012). 

The justification for a positivist approach lies in the fact that in a pedagogical environment, 

learning is an ongoing process associated with one becoming a participant of a community while 

building knowledge as a participant at several stages of capability. Learning entails transformative 

development of both the learner and the social world (Wood, 2015, 2011 ). It can further be 

deduced that learning is a reflective and active development where the student makes physical 

and sensory contributions and constructs meaning from the result. Most significantly, learning is 

a social activity and therefore closely related to social environment (Wood, 2015). The traditional 

method of learning focused on segregating the learner from all social interaction and perceived 

education as a one-sided connection between the learner and the objective material to be learned. 

Progressive education in turn acknowledges the social aspect of knowledge and uses 

collaboration with peers and the presentation of knowledge as an integral part of learning. 
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In a positivist approach, reflection , observation and reasoning are the superlative means of 

comprehending human behaviour; true knowledge is based on involvement and can be achieved 

by observation and experimentation (Hein , 1991 ; Mertens & McLaughlin, 2004). Many 

researchers have different beliefs , approaches and ways of viewing and interacting with their 

surroundings. Moreover, the ways in which research studies are conducted vary (Mavetera & 

Kroeze, 2009) , and the quality and relevance of any research is reflected in the research method 

adopted. 

4.5 Research approach: mixed method research (MMR) 

The research problem largely determines the type of research approach that would be applicable 

(Leedy & Ormrod , 2010). Social studies often mix qualitative and quantitative methods. The 

selection of a research methodology is also influenced by the research paradigm and approach 

selected. The method can either be qualitative, quantitative or a mix of the two. None of these 

methods is intrinsically better than the other, but for this study, MMR is the most suitable. 

This method is most suitable because of its usefulness when dealing with a precise research 

question and realizing a precise research objective. The research objective and research 

questions in this study cannot be resolved by using only one research method (Leech & 

Onwuegbuzie, 2009; Creswell , 2009). An MMR approach can be applied at any point during a 

research endeavour; it can fit into any structure; can function at any level of investigation; in any 

proportion; with any instrument or methods; and with either qualitative or quantitative data 

analysis (Creswell , 2015, 2009; Rocco et al., 2003). 

More specifically, the study used a nested or embedded MMR design because th is enabled the 

researcher to get close to the education systems and to gain insight into the circumstances 

surrounding SS/SW and ICT tools implementation and investment. Nested The MMR design also 

forced the study to consider the meaning of certain more or less naturally occurring phenomena 

in the world of social semantics (Creswell , 2015, 2009). The study is grounded in both pragmatist 

and the connectivist assumptions as shown in the figure below. The figure illustrates the road 

map for the research. The next section provides a detailed rationale behind using MMR, bearing 

in mind that MMR implies the combined use of qualitative and quantitative method. 

69 



Research Strategy: Nested or Embedded Design (Mixed Method Design) 

l 
Philosophical Concepts: Pragmatist and 

theoretically based on Positivist :Connectivism Leaming theories perspectives 

l 
Research Approach: Mixed Method Research (MM R) I 

l 

! l 
1st Research 2nd Research 

Methods Adopted: Method Adopted: 
Qualitative Quantitative 

Semantic Web-

l 
Based Educational 

1 ,..----. Systems (SWBES) '-
Adopt. Framework 

Structured Questionnaire 
Interview Directed ~ '----------+ Development 

(Educators/IT Staff) Directed (Students) 

l J 

r 
Quantitative Data Collection Qualitative Data Collection 
Quantitative Data Analysis Qualitative Data Analysis 
(Atlasti) :::> Data consolidation C (SPSS) 

l 
Research Findings 

~~ 

Figure 4-1: Top-level research strategy 

4.5.1 Rationale 

MMR has its origins in the paradigm wars concern ing qualitative and quantitative research 

methods, but it has come to be used extensively (Terrell , 2012; Denzin , 2012). Depending on the 

choices made across four dimensions, MMR can provide the researcher with several design 

options that include a range of sequential and contemporary approaches (Terrell , 2012; Denzin, 

2012). Although there has been ongoing and substantial debate over what constitutes MMR, 

several authors (O'Halloran et al., 2016; Curry & Nunez-Smith, 2015; Guetterman et al., 2015; 

Fetters et al., 2013; Denzin, 2012; Teddl ie & Tashakkori, 2011; Creswell & Plano Clark, 2011 ; 
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Morse & Niehaus, 2009) aver that MMR focuses on gathering, analysing, and mixing both 

quantitative and qualitative empirical materials in a single study or a series of studies. O'Halloran 

et al. (2016) suggest three configurations: first, the convergent design, where qualitative and 

quantitative data are merged and interpreted; second, a descriptive progressive design, where 

the analysis and interpretation of quantitative data occur by means of a qualitative analysis to 

explain the quantitative results ; and finally, an explorative progressive design, where the problem 

is first explored through qualitative data collection and analysis, followed by quantitative phase to 

develop and apply an instrument design or intervention. 

Therefore, MMR is described in this section of the study as a research initiative where the 

researcher chooses to combine quantitative and qualitative research practices, methods, styles, 

concepts or language into a single study as mentioned above. MMR is also regarded as an effort 

to genuinely adopt the use of multiple research approaches in solving research problems as 

opposed to being restricted or constrained by more limited choices (i.e., avoids inflexibility) . MMR 

tends to be quite expensive, but it is a creative research approach. In addition, the mixture of 

qualitative and quantitative methods of information gathering and analysis offers the necessary 

productivity for IS research (Kaplan & Duchon, 1988), improves insightful ideas that sustain the 

research findings, develops the exactness of interpretations, and advances credibility and 

trustworthiness (Jogulu & Pansiri , 2011 ). 

Having stated the above fundamentals of using MMR, it is important to take a closer look at the 

limitations or challenges involved in using a MMR approach. These flaws include the unreliable 

use of MM terminology within and across disciplines; the likelihood of inconsistent interpretations 

of data (Petter & Gallivan, 2004) ; and the amount of time and resources involved in using more 

than one research method. The study addresses these flaws by describing the language used 

comprehensively; and by preparing for the additional time and resources needed in exchange for 

the advantage of a substantial contribution to the body of knowledge. The next section presents 

the first research method adopted for this study, namely the qualitative method, together with the 

procedures followed to develop the interview questions. 

4.6 Interview Protocols (Developing the research questions) 

The interview protocol served as the instrument used in the study, and as the basic rules and 

procedures for carrying out the work. Before probing the general nature of research questions, it 

is essential to ascertain the role and purpose of research questions (Jacob & Furgerson, 2012). 

Interviews specifically strive to answer basic questions such as who, what, where, when, how and 

why (Jacob & Furgerson, 2012; Charmaz, 2006). The use of a mixed method for this study meant 

that the research questions only involved asking what, how and why. Creating an interview 

protocol is an exciting task in the sense that what the researcher asks, determines what the 
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researcher finds. What the researcher finds determines how the researcher articulates the results. 

How the researcher articulates determines how the researcher imagines. How the researcher 

imagines determines what the researcher achieves (Jacob & Furgerson, 2012). 

The use of interviews offered enriched data generation since the interviews anchored the 

research in the interviewee's own personal knowledge and experience. Interview questions can 

be built on insights from the literature review, general knowledge, the researcher's own in-depth 

knowledge, and the researcher's own impressions (Bakir & Bakir, 2006). The interview questions 

were refined after a pilot study and survey. 

The interview schedule included two sections. Section A elicited biograph ical information from the 

participant. Sections B to F concentrated on the participants' knowledge of SW/SW in general 

and ICT tools in education. The following matters are addressed: 1) SS/SW adoption at 

universities; 2) Educators' confidence, readiness and willingness level with respect to ICTs; 3) 

Controversies and challenges of SS/SW and ICTs tools; and 4) educator and learner development 

and support (see Annexure I). Table 4.1 below describes the themes that were addressed. 
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4.6.1 The interview protocol 

The outl ine in Table 4.1 includes the objectives of the interview, an overview, as well as the 

interview schedule that was employed during data collection by means of interviews. 

4.6.2 Procedural reminder 

As mentioned above, the interview protocol serves as the basic rules for and procedures of the 

work (Charmaz, 2006; Hove & Anda, 2005; Myers & Newman, 2007). The interviewer should 

consider the real world and should adjust to real-world situations during the data collection. A 

procedural reminder helps the researcher to emphasize issues such as: 

• defining who should be interviewed; 

• gaining access to the right people; 

• having adequate resources available, such as time, paper, audio recorders, etc.; 

• developing a procedure for discussing the research with other researchers; and 

• making a schedule of the requ ired data collection activities that provides for contingencies. 

Table 4.2 displays the protocol for the interviews. The middle part of the protocol presents a set 

of questions that reflects the real investigation. There are two features that differentiate such a 

set of questions from those used in a survey. First, the protocol questions are set for the 

interviewer and not the participant. The questions serve as the interviewer's reminders or prompts 

regarding the information that have to be collected. Second, each question is accompanied by a 

list of probable sources, including documents, observations and interviewees' comments. 
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Table 4-2: Protocol for procedural reminder 

A Protocol for Procedure 

1 At least two participants should be IT personnel , senior academic staff members 
or educators. They shou ld be individuals who report to the board of directors or a 
similar structure 

2 Make initial contact with the relevant institution at the highest level possible 

3 Tape recorder for all interviews 

4 Support verbal information where possible 

5 Attempt to secure multiple interviews per site to reduce traveling time 

6 Attempt to interview participants in their offices rather than interview rooms 

7 Engage as many members of the academic staff or IT personnel as possible who 
are conversant about the institution 

A good research question helps participants to appreciate the exact problem whi le addressing 

the wider question. Suppose the researcher is interested in addressing the issue of SS adoption 

and its uses in and educational context. The researcher may pose question like, "Are you famil iar 

with the term social software and its appl ications" as opposed to the other way around. This 

provides the interviewer the chance to determine the participant's level of understanding of the 

concept under investigation (Charmaz, 2006). A good research question has the following 

characteristics: 

• It is stated in the affirmative. 

• It is a leading question that builds on assumption. 

• It gives a broad definition of the topic. 

• It is presented as an invitation: expansive; positive words; locating words; experience words. 

• It enhances the possibilities of storytelling and narratives. 

• It is phrased in rapport talk, not report talk. 

• It is sometimes ambiguous, providing room to swim around. 

• It values what is. The question sparks the appreciative imagination by helping the person 

locate experiences that are worth valuing. 
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• It conveys unconditional positive regard . 

• It helps participants express their ultimate concerns . 

4.7 Data gathering methods 

Table 4.1 indicated that the study followed an embedded or nested MMR design. During data 

gathering, data were obtained from both primary and secondary sources, as discussed by Leedy 

and Orm rod (2010) and Denzin and Lincoln (2008). The primary data were gathered from 

inteNiews, while secondary data were obtained from published and unpublished sources such as 

journals, books and various helpful internet publications on SS/SW and ICT tools. The information 

that was obtained from secondary data enabled the researcher to develop the topic of the 

research study and to determine the information that would be helpful to this specific research 

study. 

4.8 Methods of collecting qualitative and quantitative data 

4.8.1 The qualitative method 

Qualitative research methods attempt to understand a specific research problem of a specific 

population by gathering culturally relevant information about the value, opinion, behaviours and 

social context of a precise population (Creswell , 2015, 2009; Leedy & Ormrod, 2010). Such data 

gathering techniques involve a scientifically predefined set of actions and rules to collect 

evidence. Qual itative research incorporates a number of research techniques, such as 

ethnography, phenomenology, case studies and inteNiew studies (Creswell , 2009; Spradley et 

al., 1972). One strength of qualitative research is the use of open-ended and probing questions 

to allow participants to answer in their own words, as opposed to limiting them to choose from 

fixed responses (Oates, 2008). 

4.8.1.1 The interview as a tool for collecting qualitative data 

lnteNiews offer the researcher the chance to collect a broad range of open-ended, qualitative 

data. Interviews provide information about people's motivations, attitude, feelings and what they 

remember and recognize (Nicholls, 2009). Rosenblatt (2014) refers to inteNiews as an exchange 

of views between two or more people on a topic of mutual interest. The method is based on the 

centrality of human interaction in knowledge production and it emphasizes the social dimension 

of research data. lnteNiews can be divided into structured or unstructured inteNiews where 

people express their opinions generally on in more detail (Bless et al., 2006). The inteNiew used 

in this study provided an explicit structure in the form of an inteNiew guide to guide the 

inteNiewee's articulation and interpretation of her/his experiences (Schultze & A vital , 2011 ). 
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Interview questions can be based on concepts from the literature, common knowledge, the 

researcher's own theoretical sensitivity, and the researcher's own experiences (Bakir & Bakir, 

2006). As a qualitative interview proceeds, the interviewer should provide guidance by means of 

additional attentive questions, explanatory questions, and elaborative questions (Charmaz, 

2006). Reviews, reminders and probes can be effective in this regard . Probes are questions that 

get an interviewee to elaborate on a response, and may even involve a series of silences. 

Reminders are questions that ensure that interviewees answer accurately (Hove & Anda, 2005). 

Blumberg (2007) highlights three main types of interviews. The first type is the structured 

interview, where a standard interview is used with an emphasis on fixed format response 

categories. All questions are prepared beforehand and are put to each interviewee in the same 

order. The second type is unstructured interviews, where the participant is given the freedom to 

discuss reactions, behaviour or their opinions on particular matters. The third type is the semi­

structured interview, where participants provide valuable information from the context of 

participants accord ing to a pre-determined set of questions. 

It is important to pay attention to nuances in interviewee responses, as these can indicate 

assumptions, articulation difficulties, or specific meaning (Charmaz, 2006; Blumberg , 2007; Bless 

et al., 2006). For this reason, semi-structured interviews were preferable for this particular 

research study. During the interviews, the interviewer listened with sensitivity while the 

interviewee did the talking (Charmaz, 2006). Making use of a recorder during an interview allowed 

the interviewer to give an interviewee his full attention, to maintain eye contact, and this provided 

the researcher with detailed data (Charmaz, 2006; Roden & Pastor, 2007). 

Schultze and Avita l (2011) aver that good interviewer conduct includes providing the interview 

questions in advance for interviewee preparation; creating an atmosphere of trust and rapport ; 

ensuring confidentiality; explaining the interview objectives and the research objectives; 

explaining how the data will be used; phrasing questions in a non-threatening manner; mirroring 

or utilizing the interviewee's words or phrases in subsequent questions; (Hove & Anda, 2005; 

Myers & Newman, 2007) allowing the interviewee to talk freely ; actively listening ; asking for 

permission to record the interview; dressing in accordance with the organization's acceptable 

dress code; encouraging silent interviewees; and managing interviewees who talk too much. 

4.8.2 The quantitative method 

The difference between the qualitative method and the quantitative method is that quantitative 

research focusses on numerical measurements of scale, range and frequency. It is appropriate 

for phenomena that can be articulated in terms of statistics, mathematics or computed quantities 

(Hartley, 2004). Qualitative data, on the other hand, are data that depends on observation and 

interpretation as opposed to numbers, and may be represented using a variety of techniques. 
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Quantitative research is founded on the interpretation of quantification of results (Neville, 2007; 

Terrell , 2012; McEvoy & Richards, 2006; Johnson & Onwuegbuzie, 2004). 

4.8.2. 1 Questionnaires as tools for collecting quantitative data 

A questionnaire entails a series of questions that a respondent has to answer. It should be kept 

short and simple (Dawson, 2002). The use of jargon and techn ical words or words that may have 

more than one meaning should be avoided. The questions should not reveal bias , as this may 

lead to the respondent giving false answers to avoid looking bad. Preferably, the researcher 

should ask ind irect questions as opposed to direct questions in the case of sensitive issues. Th is 

can create a platform where the respondent is will ing to provide answers to the questions. 

Providing confidentiality and anonymity is crucial. In this study, the structured questionnaire 

consisted of questions answered with a 5-point Likert scale, ranging from 1 - strong ly disagree, 

to 5 - strongly agree. A structured questionnaire was suited for this study given the nature of the 

problem. 

4.9 Data Analysis Methods: Qualitative and Quantitative 

Data analysis is the process of transforming raw data into findings , themes, or propositions. It 

combines inductive category coding with a simultaneous comparison of all social incidents 

observed (Leedy & Orm rod , 201 O; Creswell , 2009; Dawson, 2002; Delley, 1999; Levine, 1996). 

Data collection and analysis occur simultaneously in qualitative research . The process is 

recursive and dynamic, as the researcher continuously develops, refines, and validates emerg ing 

codes (Delley, 1999). The analysis of the qualitative data typically follows the path of aggregating 

it into categories of information and presenting the diversity of ideas gathered during data 

collection. 

This study adopted a MMR approach and a semi-structured interview as the first data collection 

instrument (qual itative approach). Participants' views were analysed according to identified 

themes. The interview sessions lasted between 30 to 45 minutes at the most so as not to keep 

participants very long and to prevent boredom (Corbin & Strauss, 2008; Charmaz, 2006). For the 

quantitative part of the research , the study adopted the use of questionnaires as the second 

instrument for data collection (quantitative approach). The researcher developed questions from 

the conceptual-theoretical aspects of the literature. Therefore, each section of the questionnaire 

(apart from the biographical information) were formed from the research question in chapter One. 

For example, section B (internet awareness and access) and C (Integrating ICT tools and 

appl ication in HES) attempted to provide answer to the first research question as stated in page 

4 and were structured as follows (see annexures I). 
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The questionnaires were then administered by means of both personal administration and on line 

Question Pro services. Question Pro allowed respondents to indicate their agreement to participate 

in the survey by cl icking on a link that directed them to the questionnaire. It took between 10 to 

15 minutes to complete the questionnaire. The responses gathered from respondents and the 

online QuestionPro services were captured in a database and the researcher transferred the 

information to SPSS (version 20.0) for analysis. The use of computer software such as SPSS to 

analyse data makes the process quick and easy (Dawson, 2002) . During quantitative data 

analysis, such software reduces the time it takes to perform activities, it is suitable for difficult 

searches, it is able to detect certain facts that the researcher may miss and it is useful for 

researchers who have to complete their work quickly. The qualitative data from the interviews 

were analysed using ATLAS. ti 7 as a data analysis tool. It is briefly explained below. 

4.9.1 ATLAS.ti 

ATLAS.ti is a qualitative data analysis instrument used mainly for analysing interviews, literature 

or any other data that capture the thoughts, ideas and perceptions of the participants (Olivier, 

2004). The data analysis involved several steps. First, the interviews are transcribed and stored 

as a hermeneutic unit (HU) created in ATLAS.ti . At this stage the interviews are known as primary 

documents (PD). Each of the PDs was captured into this software so that codes could be assigned 

to those parts of the interview that can be applied to the subsequent PDs. These assigned codes 

then formed a guide to comparing the PDs, creating a general overview and making the 

identification of specific themes easy. 

The initial data analysis involved open coding to define the data by categorizing , summarizing , 

and accounting for every data segment (Corbin & Strauss, 2008; Charmaz, 2006; Orlikowski, 

1993). Initial coding breaks the data into segments and assigns a concise qualitative code to each 

data segment. The code may consist of one or many terms. These initial codes provide analytic 

handles for developing abstract concepts or theoretical categories and facilitate the extraction of 

meaning from the data (Charmaz, 2006; Rodon & Pastor, 2007). 

During the initial coding it is important that the researcher remains very consistent with the data 

or remains grounded in the data; avoids pre-existing or preconceived theory and codes; 

acknowledges that the researcher's own view is only one of many views; remains open to all 

possible theoretical directions indicated by the data; keeps codes short, precise, and simple; uses 

codes that reflect actions; and uses gerunds to detect processes and adhere to the data 

(Charmaz, 2006). Coding is an iterative process where the researcher can go back to any point 

and recode some of the data as concepts emerge (Charmaz, 2006). A final step in data analysis 

is integration, which involves linking categories around core categories and refining the resultant 

theoretical construction into a logical , systematic explanatory scheme (Corbin & Strauss, 2008). 
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I. Nwu-..__ 
4.1 O Population and sample selection LIB RA R'f l 
Sampling is the process of selecting a proportional sample of a population for a study with the 

aim of gathering data that are likely to be representative of the whole group. It is therefore used 

to make inferences about the views of larger groups (Carey & Asbury, 2012). The target 

population for this study was academic staff members who are involved in SS/SW and ICT web 

technologies and application at South African universities. The sample was identified from among 

academic staff members at eleven conventional universities. A purposive snowball sampling 

technique was adopted to select academic staff members from three selected universities, namely 

the North-West University, the University of South Africa and the University of Pretoria to 

participate in the interviews. For the quantitative data gathering , the study adopted a probability 

sampling technique where random sampling was employed to randomly select students from the 

selected universities. 

In order to meet the requirement of being unbiased, the researcher chose the suitability sampling 

method to select three universities that would constitute a proper sample. Out of those three 

universities, three (3) interviews were carried out at each university. This provided the researcher 

with the relevant information for a framework for SS adoption in an educational setting in the 

universities. Probability sampling techniques are predominantly used in quantitative research and 

entails randomly choosing a reasonably large number of units from a population or from specific 

subgroups (strata) of a population. The probability of inclusion for every member of the population 

should be determinable and equal (Robinson, 2014; Hennink et al., 2010). 

Suitability sampling was chosen for ease, accessibility, and to avoid constraints with time and 

money (Walliman, 2005). Purposive random sampling was employed to select different 

participants from the three universities. 

The sample size formula below illustrates how the sample size was derived to justify the 

quantitative method in Krejcie and Morgan's (1970) table. 

n= p (1-p)N. x2a(1) 

d2 (N-1) + p(1-p) N.X2a(1) 

84 



where p = population proportion= 0.5 (for maximization) 

N = total population 

d = error margin (Degree of accuracy) = 5% = 0.05 

and X2a (1) = X2 0.05 (1 ) = 3.841 and p = 5% = 0.05 

Or 

X2 • N'• P • (1 - P) 
n= -----c-------- ---

(ME ,. (N -1)) + (X2 • P • (1-P)) 
Where : 

n = sample size 

X2 =Chi-square for the specified confidence leviel at 1 degree of freedom 
= Population Size 

P = population proportion (.50 in this table) 
ME= desired Margin ct Error (expressed as a proportion ) 

The total population consists of 74 355 students at the North-West University, 53 068 students at 

the University of Pretoria and approximately 400 000 students at UNISA. A total of 969 students 

were selected across the three universities. The qualitative sample included three (3) educators 

from each of the selected institutions. 

These universities, selected from the eleven traditional universities, all offer a full range of courses 

that lead to internationally recognized qualifications. The choice of 'traditional or conventional ' 

universities rather than others was based on the following reasons: 

• Most universities in South Africa are classified as traditional universities. The selection of this 

category meant a greater chance to draw accurate results and to generalize. 

• Financial and time constraints limited the study. It was not possible to include the full range of 

tertiary institutions to study those that combine academic and vocationally oriented education 

as well. 

• The statistics released by the International Education Association of South Africa (IEASA, 

2007) indicate that traditional (conventional) universities offer bachelor degrees, have a strong 

research capacity and high numbers of post-graduate students compared to the others. This 

suggests more student activity, wh ich means that the traditional universities are more 
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involved, spend more time with their students and are more probable to use technology as 

part of the process. 

• The researcher considered the list of the top ten universities of South Africa that offer world­

class learning experiences. A study of this nature at these institutions would offer so much 

more. Students can benefit from the study by evaluating the importance, use and challenges 

related to SS/SW and ICT tools. 

4.11 Pre-test 

4.11.1 Pilot study for interviews and questionnaires 

Pre-testing plays a central role in the development of scientific research . It can be used to 

determine the feasibility of conducting a large scale study and can test the variable reproducibi lity, 

measurement errors, inconsistency and other metrics that can be used to estimate sample size 

and research methods (Bryman & Bell, 2011 ; Bryman, 2004). A pilot study was conducted as the 

interview questions had never been disseminated before. The pilot study evaluated feasibi lity, 

time, cost, adverse events, and effect size in an attempt to predict an appropriate sample size 

and to improve the study design prior to performance of a full-scale study. 

The pre-test interview and survey involved three interviewees and about twenty students selected 

with a convenience sampling method. Two interviewees and ten students were selected from the 

Mafikeng campus of the NWU and one interviewee and three students from the UNISA, as well 

as three students from the UP. The pilot study revealed a few issues related to the manner in 

wh ich the interview and questionnaire were structured . A few typographical errors were also 

identified at an early stage and suggestions for improvement were provided , which improved the 

validity of the interview and the questionnaire (Turner Ill , 2010). 

The pilot review highlighted a number of reasonable issues: 1) repetitions were removed ; 2) 

questions that caused contradictions between the quantitative and qualitative methods were 

addressed and put in the appropriate order. The language was revised to eliminate redundant 

words and phrases. This paved the way for conducting interviews and administering the 

questionnaire. The pilot study was completed in September 2016. 

The interview guide and questionnaire (Annexure I and J) served as the interview and survey 

guides. 
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4.12 Establishing credibility by using both research methods 

4.12.1 Reliability 

Reliability refers to the consistency of a measure, that is, the ability of a measuring instrument to 

measure the same thing each time it is used (Rodan & Pastor, 2007; Singh, 2007; Shenton, 2004). 

There are three ways to assess reliability : 

• Test-retest reliability , which is a measure of reliability by means of administering the same 

test twice over a period of time to a certain group of individuals. This study tested reliability by 

means of a pilot test. The questionnaire was administered to ten respondents and after two 

weeks the same questionnaire was administered again to the same respondents to check for 

consistency in the responses. Pearson 's correlation coefficient was calculated to measure if 

the results reach the acceptable level of 0.5. 

• Internal consistency reliability, which seeks to assess whether the indicators that make up the 

scale or index are consistent. Internal consistency was tested by different items that probe the 

same theme. 

• Inter-rater reliability , which assesses the degree to which different rates give consistent 

estimates of the same phenomenon. Three respondents will be given the questionnaire in 

order for them to give their opinions with regard to the structure and coverage of the key 

research areas. 

4.12.2 Validity 

Validity refers to the technical soundness of the study. The following validity measures were 

applied to this study: 

• Construct validity, which tries to assess whether the measuring instrument really measures 

the thing it was designed to measure (Radon & Pastor, 2007; Shenton, 2004). Question items 

on the questionnaire that require exact responses and that require general responses were 

compared to ensure construct validity. 

• Content valid ity means that the items on the test represent the entire range of possible items 

the test should cover. 

• External validity is concerned with generalizations, in other words the extent to which the 

results of a study can be generalized to populations, settings and measurement variables. 
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4.13 Ethical considerations 

Research ethics dictates that no one may be harmed in any way, either physically, 

psychologically, or emotionally, and that each person should be treated fairly and with dignity 

(Oates, 2008; Mouton, 2001 ). This is expressed in terms of participants and respondents' rights, 

including the right to privacy, the right not to participate, the right to withdraw, the right to give 

informed consent, the right to anonymity, and the right to confidentiality (Oates, 2008; Mouton, 

2001 ). Furthermore, research ethics is defined in terms of the researcher's responsibilities. The 

researcher should not intrude; should behave with integrity; and should follow appropriate 

professional codes of conduct (Oates, 2008). Research ethics necessitates objectivity and 

integrity; no fabrication or forgery of data; recording of own data; ethical publishing practices 

involving appropriate ascription of authorship to a publication; rejection of any form of plagiarism; 

no simultaneous submission of manuscripts; and accountability to society, the scientific 

community, and the environment (Mouton , 2001 ; Allmark et al., 2009; Creswell, 2009). 

This study adhered to the aforementioned research ethics, which is detailed in the form for the 

ethics approval that was submitted to the research ethics committee at the NWU Institutional 

Research Ethics Regulatory Committee (IRERC) . This committee approved the study on 18 

August 2016 (NWU Ethics approval no: NWU-00402-16-A9). The researcher promised to ensure: 

• the confidentiality of the information and the anonymity of the participants and respondents. 

Informed consent was obtained and participants and respondents were free will to withdraw 

their consent and to discontinue participation in the research interview or completion of the 

questionnaire at any time without prejudice. 

• the avoidance of discomfort, anxiety, and harassment, invasion of privacy or dehumanizing 

procedures during data gathering. 

• respect for persons involved and a fair explanation of the purpose of the research . The 

interests of participants and respondents were safeguarded. Voluntary participation was 

encouraged and participants and respondents were not coerced in any way to take part in this 

research . 

• sharing of benefits (description of potential benefits to the subjects) . The participants and 

respondents had a clear idea of precisely where and when the interviews were to take place; 

the length of the interview and that the researcher would take notes. They were informed of 

the purpose of the interview and research study and had a clear idea of why they were 

interviewed (Creswell , 2009). 
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• that he would adhere to the ethics code of conduct of the Human Sciences Research Council 

and the university research ethics code. Finally, ethics was placed high on the research design 

agenda. 

4.14 Chapter Summary 

This chapter explained the study's research methodology, namely a MMR approach. The 

qualitative method is regarded as the primary method selected and the quantitative as the 

secondary method. The study was founded on a pragmatic and connectivist philosophy, as these 

offer access to both positivism and interpretivism through the use of a MMR approach. 

The next chapter presents the results of the first phase of data gathering by means of interviews 

(qualitative research) . Chapter 6 presents the results of the second phase of data gathering 

(quantitative research) . Chapter 7 also deals with the responses offered in the questionnaire. 
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CHAPTER 5 

QUALITATIVE ANALYSIS AND INTERPRETATION 

5.1 Introduction 

Chapters 5 and 6 present the resu lts of the qualitative data analysis as mentioned in Figure 4.1. 

The qualitative method is the primary method for this MMR and is therefore discussed first. 

Chapter 5 deals with the qualitative data procedures. It first describes the processes and steps 

that were followed and the data sampling and collection . This is followed by the presentation of 

the demographic data of the participants, the thematic open coding and a network diagram. 

Chapter 6 focuses on the participants' responses and offers a discussion of the research findings 

(see Figure 6.1 ). 

5.2 Qualitative data procedure 

The qualitative data analysis process aims to make logical sense of the research participants' 

observations and judgements with respect to the phenomena under study and to identify 

consistent patterns, themes, categories (Vosloo, 2014; Cohen et al., 2007). The process of 

qualitative data analysis is an ongoing and iterative procedure. Data gathering, analysis, 

presentation and discussion are intertwined as illustrated below. 

Qualitative data 
gathering 

Qualitative data procedure 

Qualitative data 

analysis 

Qualitative data discussion 

Qualitative data 

presentation 

Figure 5-1: Qualitative data procedure (adapted from Creswell & Clark 2011) 

Rigour is essential in research and various strategies are available within qualitative research to 

protect against bias and enhance the reliability of the study. This section demonstrates the study's 

rigour. Rigour is evaluated and measured based on the following qualitative criteria (Shenton, 

2004): trustworthiness (Morse et al. , 2002), authenticity (Bryman & Bell , 2011 ), and adequacy. It 

90 



is vital that participant validation is carefully considered in areas of credibility, transferability, 

dependability, and confirmability (Bryman & Bell , 2011) as detailed in Chapter 4. 

The Figure below depicts the process followed to ensure rigour. This ensures the relevance of 

qualitative research in terms of validity, reliability, trustworthiness, safeguarding consistency, and 

applicability. 

Validaty & 
accuracy of 
information 

Figure 5-2: 

Raw data-Transcripts (Organising & preparing 
Data for analysi) 

Reading through all data 
(gain general sense of the information) 

Coding (Computer software: Atlas.ti/ SPSS) 

Identify themes 

concepts 

Generate descriptions 
of setting 

Connecting Themes/Description (Interview) 

Meaniful interpretation of Themes/Descriptions 

Qualitative data analysis development (adapted from Creswell, 2015) 

The above process was applied to the transcribed interviews and the field notes. Starting with the 

raw data (transcripts), the first and second tasks involved reading the data. During the first stage, 

reading the data helps the researcher gain an overall impression of the data, the ideas that 

emerge, and the context. The second process involves identifying themes from the data. The third 

step is the data coding (using a statistical instrument or an application to code information). The 

transcriptions were organized into themes and classifications with the help of ATLAS.ti. As the 

analysis evolved, sub-themes and subcategories emerged to reveal connections, associations 

and trends. The coding process comprises three steps described by Vosloo (2014) , namely open 

coding , axial coding and selective coding . 
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Open coding deals with the identification and labell ing of sections of meaning that make sense 

from the field notes and transcripts relative to the research topic. The focus of open coding is on 

wording , expressions, rephrasing/phrasing , context, uniformity, regularity, comprehensiveness 

and specificity of commentaries. Meaningful segments of the transcripts and field notes were 

marked and categorized into themes descriptive titles (Urquhart et al. , 2010). 

Axial coding entails examining associations among codes (Mavetera, 2011a, 2011 b). In this study, 

axial coding was carried out by revisiting , rereading and inspecting the original codes identified 

during the open coding. Classifications and patterns are identified as part of this step and they 

are structured in terms of interconnection, perspective and consistency. 

Selective coding, which is the last step of coding procedure, entails careful selection and revision 

of all the identified codes. During this process, the researcher evaluates all the codes to identify 

dissimilarities and relationships to the research topic (question) fundamental themes or key 

associations that may arise. The codes were also assessed for significance to the research 

objectives (Section 1.4 in Chapter 1 ). Interrelated codes were itemized in categories that correlate 

with the research objectives (Section 1.4 of Chapter 1 ). The fourth step is the identification and 

generation of themes and concepts, followed by linking some of the themes that had been 

identified and finally , the interpretation of themes and descriptions. 

5.2.1 ATLAS.ti 

ATLAS.ti Version 7 was employed as a qualitative data analysis instrument for analysing the 

interviews. The initial data analysis involved open coding and a process of defining the data, 

identifying categories, making summaries, and accounting for every data segment (Corbin & 

Strauss, 2008; Charmaz, 2006). 

5.3 Data sampling and collection 

The interview questions started with questions on participants' demographic information, followed 

by the main research questions (see Annexure I: Interview Guide). The interview consisted of six 

(6) separate sections (Part A-F), each part containing several questions directed at a framework 

of SS adoption in HES. The research sample involved 15 interviewees from the three selected 

universities. This included the North-West University, University of South Africa (UNISA) and the 

University of Pretoria (UP). 

The participants were selected for the interviews due to their vast knowledge of SS/SW and ICT 

application in HES. The interviews offered the most suitable and convenient platform for academic 

staff members to share their opinions. 
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The 15 participants gave consent for the interview. Each interview was aud io recorded to facilitate 

the collection of information. The data generated from the interviews were transcribed (Corbin & 

Strauss, 2008) and imported to ATLAS. ti as hermeneutic units (HU). The information derived from 

interviewees had to be structured, arranged and interpreted. The qualitative data gathering 

process delivered the primary data, which were supported by the addition of secondary data that 

were obtained from the literature study discussed in Chapter 2 and the questionnaires. 

The figure below is an example of the creation of codes using ATLAS.ti. This "code family" 

includes a list of codes and the number associated with each code and quotes that relate to the 

code family. 
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Name 

i ctive learning~ 

i Awareness and use of ICT web tools~ 

~ Behavioural pattern/attitute/perception/bel... 

i Blended and integrated learning ~ 

~ Collaboration 

i Coll aborative lea rning~ 

~ Concept of Web 2.0 and Web 3.0 

~ Content dri1, en 

i Content pmcnali:ation~ 

i Creative/ Integrative learning~ 

i Critical thinking~ 

~ Difficult to integrate SS/W/ and ICT 

i Distance learning~ 

~ Educa ors' suppo 

i Educators development and support~ 

~eFundi 

i .i 
1
·~ issues~ 

~ Expliotation 

i Human Factors~ 

i ICT improving ease access to education~ 

~ ICT improving learners' performance 

i ICT improving learning enthusiasm~ 

i ICT improving quality education and mode ... 

i ICT in increasing educational opportunities~ 

~ ICT investment: costs/risk/benefit 

~ ICT teaching facilities 

i ICT s infrastructures~ 

i Improved business pro mm~ 

i lnmmd productivit1 as an educator~ 

~ Information qualit/ 

~ lnno·,ation 
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Grounded 

6 

16 
21 

32 
4 

10 
14 
12 
14 
7 

4 

14 
17 
27 

12 
6 

12 
7 

27 

14 
13 

16 
22 

9 

18 
23 

30 

11 

27 

5 

3 

Density 
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0 

1 

0 

1 

1 

0 

1 

0 

1 

1 

1 

0 

3 

0 

1 

2 

1 

3 
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0 

0 

5 

0 

1 

1 

6 
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0 

1 
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~ Insufficient educator time 0 1 

~Intelligent Property Rights (IPRs) 15 1 

~ t: ; ~ z ,. 8 4 

~ Kno wledge creation management~ 11 0 

~ Lack of confidence level 0 1 

~ Lack of willingness to accept change 0 1 

~ Lack students exposure 3 1 

~ learning management system 35 1 

~Misuse 6 1 

~ Not enough simultaneous access 0 1 

~ Other poss ible issues 23 2 

~Privacy 7 1 

~ Refl ective learning~ 5 1 

~ Security Issues~ 19 2 

~ Semantic blogging/wiki/ podcast/vodcast 10 1 

~Seminar 9 1 

~ Social network 10 1 

~ Student's management~ 24 0 

~ Too much of workloads 0 1 

~Training 15 1 

~ T ransitioning:'Change~ 3 0 
~ ~ 28 4 

~ Un iversity's policy framework 22 1 

~ Workshop 11 1 
55 Cod~s 

Figure 5-3: Themes derived during the open coding process 

5.4 The demographics of the participants 

Table 5-1 presents the demographic data of the participants. The participants were each assigned 

a code [AC1-INT1, BC4-INT4] and [CC5-INT7]. In th is instance, A, Band C signify the university; 

the second C signifies Case; the number is the case number, INT refers to the interviewee with a 

unique number. Gender was denoted with (M/F) and their professions and institutions were also 

logged. The participants were selected from different academic disciplines, namely Information 

Systems, Computer Sciences, School of Computing, and Informatics. This sample ensured that 

the carefully selected participants were representative of the mixed population and expertise. This 

ensured that the findings achieved from the sample would offer relevant information in line with 

the objectives of the study. The below demographic table of interviewees is not biased or 

segregated according to gender, profession , academic experience and area of expertise. 
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Table 5-1: Demographic information of the participants 

Interviewee Gender Academic Profession Institution 
No. experience 

AC1-INT1 M 11 years Senior lecturer: Computer University A 
Security and Networking 

BC4-INT2 F 14 years Professor: School of Computing University B 

BC4-INT3 M 20 years Lecturer: School of Computing University B 

BC4-INT4 M 25 years Associate professor: School of University B 
Computing 

CC5-INT5 M 7 years Associate professor: Department University C 
of Informatics 

CC5-INT6 F 8 years Lecturer: Department of University C 
Informatics 

CC5-INT7 M 23 years Professor: Department of University C 
Informatics 

AC1-INT8 M 15 years HOD and lecturer: Information University A 
Systems and IT Security 

AC1-INT9 F 5 years Junior lecturer: Information University A 
Systems 

AC2-INT10 M 16 years Professor: Economic and University A 
Management Sciences 

AC2-INT11 F 8 years Lecturer: Facu lty of Agriculture, University A 
Science and Technology 

AC2-INT12 M 20 years Associate professor: Faculty of University A 
Agriculture, Science and 
Technology 

AC3-INT13 F 12 years Senior lecturer: School of University A 
Information Technology 

AC3-INT14 M 22 years Professor: School of Information University A 
Technology 

AC3-INT15 F 7 years Senior lecturer: Faculty of University A 
Economic Sciences and 
Information Technology 

The selected educators were more likely to have a comprehensive understanding and their own 

ideas of the concepts involved in SS/SW and ICT technologies in their educational activities. They 

may have acquired this knowledge through academic experience, research , reading and the 

facilitation of learning . The interviews occurred between February and March 201 7, although the 
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arrangement process and communication between the researcher and the participants took place 

during January and February. 

The delay was due to a prolonged ethics clearance process, asking for informed consent, and 

unavailability of the academic staff, some of whom had to attend conferences locally and 

internationally. This caused procedural delay and a lower response rate than initially anticipated. 

Snowball sampling was used in that participants would refer the researcher to another person 

who would be able to provide fruitful information. After agreeing to participate in the interview 

based on the initial telephone call or e-mail communication , each participant was sent an e-mail 

before the interview date that officially introduced the researcher and described the research 

objectives and what the study entailed. In addition, all participants received the required informed 

consent form prior to the interviews. 

The interviews lasted for about 30 to 45 minutes. All the interviews were immediately transcribed 

and analysed by following the process described in Chapter 4. The data obtained from the 

participants and the information from the literature review supported the generation of categories 

during the original coding and analysis. The properties of the different categories and the main 

themes are demonstrated in Table 5.2 and discussed in Section 5.2. 

5.4.1 Thematic evidence from the interviews 

Thematic analysis is commonly used in qualitative data analysis . It involves linking two or more 

themes that are essential within the narrative of the context. The themes and sub-themes that 

became apparent from the interviews are as follows: SS/SW and ICT tools adoption in HES; 

Educators' perceptions of SS/SW and ICT tools in HES; Educational impact and benefits of Web 

2.0/3.0 and ICTs in HES; Controversies and challenges related to adopting SS/SW in HES; and 

Educator development and support. 

Table 5.2 presents the thematic evidence that resulted from the open coding of transcribed 

interviews. The table also contains descriptions of the themes as the themes formed the basis of 

the proposed framework for the adoption of SS/SW in HES. The descriptions have been 

rephrased to fit the interview questions and the themes were selected through content analysis. 

The themes are discussed with the literature review {Chapter 2) in mind and in correspondence 

with the research objectives to ensure that the study is coherent. 

This initial phase of the literature review and interviews with participants with academic 

involvement assisted in establishing the foundation for a framework for the adoption of SS/SW 

technologies into HES to support the facilitation of learning. After codes had been created, a 

classification chart and tables assessed the frequency and concentration of these codes. 

However, the demographic codes were left out of this process. 
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Table 5-2: Thematic evidence derived from open coding themes 

Themes 

SS/SW and ICT tools 

adoption in HES 

Descriptions 

Integration of ICT 

• ICT improves quality education and the mode of 

del ivery 

o Creative/ Integrative learning 

o Reflective learning 

o Collaborative learning 

o Active learning 

o Cri tical thinking 

• ICT improves learners' performance 

• ICT improves learners' enthusiasm 

• ICT increases educational opportun ities 

• ICT eases access to education 

Educators' perceptions of • Knowledge creation management 

SS/SW and ICT tools in HES • Improved business processes 

Educational impact and 

benefits of Web 2.0/3.0 and 

ICTs in HES 

• Content personalization 

• Transitioning/Change 

• Increased productivity as an educator 

• Student management 

• Blinded and integrated learning 

Interoperability, personalization, virtualization and 

intelligence 

• Information quality 

• Content driven 

• Innovation 

• Collaboration 

Tutoring agent systems complementing facilitation 

of learning 

• Learning management systems 

• (eFundi , myUnisa, cl ickUP, MyTUKS, 

Blackboard/WebCT) 
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Themes Descriptions 

• Social networks 

• (Facebook, Twitter, YouTube, Skype) 

• Semantic blogging 

• (Blogs/wikis/podcasts) 

Controversies and Security issues 

challenges related to 
• Privacy 

adopting SS/SW in HES 
Intellectual property rights (IPRs) • 

Ethical and legal issues 

• Exploitation 

• Misuse 

Human factors 

• Behavioural pattern (Technophobia, attitude, belief) 

• Lack of will ingness and readiness to accept change 

• Lack of confidence 

ICT infrastructure 

• ICT teaching facilities 

• ICT investments 

(Costs, risk and benefit) 

• Heavy workloads 

• Insufficient educator time 

• Difficult to integrate SS/SW for facil itation of learning 

• Not enough simultaneous access 

Other possible issues 

• Students lack exposure 

• University policy framework 

Educator development and Educators support 

support 
• Training 

• Seminars 

• Workshops 
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/ "'Wu 
Based on the thematic evidence derived from the open coding process, the qualitati~~!l~~R;, 
produced five themes and 55 codes. The visual map (ATLAS. ti network diagram) with the themes, 

sub-themes and codes is presented in Figure 5.4. 
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Figure 5.5 details the quotations from the interviews and the scoring of themes. Content 

assessment justifies the val idity and strength of the context elements found in the interview 

transcripts. The representation in the figure assisted the researcher to condense large 

quantities of information by means of different research methods. 

Themes from interviewees 

INTNlS VAAL 2 

INTN14 VAAL 1 

INTN13 VAAL 2 

INTN12 POTCH 

INTNll POTCH 

INTNl0 POTCH 

INTN09 MFK 1 

INTN08 MKF 

INTN07 UP 

INTN0G UP 

INTN0S UP 

INTN04 UNISA 4 

INTN03 UNISA 

INTN02 UNISA 4 

INTN0l MFK 

■ Controversies and challenges of adopting SS/SW in HES 

■ Educational impact and benefits of Web 2.0/3.0 in HES 

■ Educational development and support 

■ Educators' perceptions of SS and ICT tools in HES 

■ SS/SW and ICT t ools adoption in HES 

Figure 5-1: Scoring of themes 
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Table 5.5 shows the scores of the different thematic codes used to clarify the five central 

themes. There were 11 codes, with 46 quotes describing Theme 1 - SS/SW and ICT tools 

adoption in HES. Eight codes with 96 quotes described Theme 2 - Educators' perceptions of 

SS and ICT tools in HES; and 10 codes with 35 quotations described Theme 3 - Educational 

impact and benefits of Web 2.0/3.0 in HES. For Theme 4, 21 codes and 109 quotes explained 

the theme of Controversies and challenges of adopting SS/SW in HES, while Theme 5 -

Educational development and support, was described by 5 codes with 27 quotes. A total of 55 

codes and 313 quotations were employed in identifying and generating items for SS adoption 

in HES from interviews. 

Table 5-3: Quote counts of codes 

Quote counts of codes Total 

SS/SW and ICT tools adoption in HES 46 

Educators' perceptions of SS and ICT tools in HES 96 

Educational impact and benefits of Web 2.0/3.0 in HES 35 

Controversies and challenges related to adopting SS/SW in HES 109 

Educational development and support 27 

Total 313 

This table shows that the themes Controversies and challenges related to adopting SS/SW in 

HES (109) and Educators' perceptions of SS and ICTs tools in HES (96) were the most 

prevalent themes. This was followed by Theme 1, Theme 2 and Theme 3 in that order. Theme 

5 - Educational development and support, contributed only slightly. 

5.5 Chapter Summary 

This chapter detailed the procedure of analysing qualitative data. The discussion elaborated 

on the use of ATLAS.ti. to create code families, lists of codes, numbers associated with each 

code. Quotations were selected to fit each code family . The chapter also presented the results 

of the demographic data. Finally, thematic evidence was briefly discussed and the network 

diagram for SS adoption in HES was derived. Chapter 6 elaborates further on the qualitative 
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data analysis and interpretation and discusses themes in detail. In addition , the chapter 

continues with the discussions of the interviewees' responses. 
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CHAPTER 6 

INTERVIEWEE RESPONSES 

6.1 Discussion of research findings 

The earlier Chapter 5 dealt with the first part of the qualitative analysis and interpretation. 

Chapter 6 presents the second part. The discussion of the qualitative analysis and data 

interpretation continues as this chapter offers a detailed discussion of the interviewee 

responses from all three universities. The interview responses from the selected universities 

were transcribed and read into ATLAS.ti. 

Sgier (2012), Seers (2012) and Miles et al. (2013) note that in a qualitative data analysis and 

interpretation, a researcher should employ a systematic and rigorous tactic to ensure that the 

research questions are addressed. In th is instance, the researcher explored the educators' 

ideological understanding and knowledge of SS/SW and ICT technologies in HES simply by 

describing and categorizing these universities into groups. 

For the sake of clarity on how the educators from each different institution responded to the 

research questions, the researcher grouped all the participants from one university together 

and refer to these universities as university A, B and C. The different groups are referred to 

as Case 1, 2, 3, 4 and 5. Case 1 is from Mafikeng Campus, Case 2 from Potchefstroom 

Campus and Case 3 from the Vaal Campus. Together they form University A. Case 4 

represents University B and Case 5 represents University C. The rationale behind grouping 

the participants from each campus together into cases is that it enables the researcher to 

place emphasis on depth rather than breadth. The findings for each ind ividual case are first 

discussed. Thereafter, the overall research discussion and findings of the study are presented. 

The below figure offers an overview of the processes involved in this chapter. 
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Is part of------1 

Qualitative 
data analysis: 

Discussion of 
findings 

Qualitative Data 
procedure 

Is as sociated wtt h 

I 
Is part of 

Research Findings 

------- - - - ------- Interview Data 

Data Samp ling 

Demographic 

Analysis 

Th em atic 

Literature Dat a 
Support 

----Support the findings - - - - discussion 

Rep re sen 

A: Case 1 

North -Wes t 

University 

' ' ' 
ev id ence 

Selected universtti es A: Case Al A: Case A2 

Interviewee , 

10, 11 & 12 

Figure 6-1: 

' ' ' ' ' ' ' ' ' ' ' ' ' ' ' •----------

Overall discussion 
and findings 

Revisits the resea rch 

questions; themes 

findings 

I 
Compare the findings 

Compare fin dings fr om all cases 

NWU A, UNI SA B and C, UP 

Overview of Chapter 6. 

6.1.1 Interview Responses 

' ' ' ' ' ---' _ _! 

Interviewee 1, 8, --cornbined­

& 9 

A: Case A3 
Interviewee 13, ---- -combined 

14, & 15 

B: Case 84 

Interviewee 2, 3 & 4 

C: Case CS 

Int erviewee 5, 6 & 7 

Represents 

University of 

South Africa 

Represen"'"ts- ---<I University of Pretoria 

The interview questions were divided into Part B-F. This structure meant that the questions 

reflect the research questions. 

The interview questions in Part B related to SS/SW and !CT web technologies adoption in 

HES. 

• The questions examine the adoption of SS/SW in HES; awareness; fam iliarity with ICT 

technolog ies; as well as the open distance learning approach. 
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The interview questions in Part C addressed SS/SW adoption and its usefulness in 

universities. 

• The questions centre on how educators view SS/SW and the related concepts. These 

questions explore the flaws and effectiveness of Web 2.0 and Web 3.0 in education for the 

facilitation of learning and business administration. 

The interview questions in Part D focused on educators' confidence level with ICTs. 

• These questions probe educators' ICT involvement, confidence, readiness, and 

will ingness to use ICT web technologies to facilitate learning process. It also asks whether 

the institution offers the necessary resources and training . 

The interview questions in Part E relate to controversies and challenges 

• The questions examined the controversies and challenging issues preventing the adoption 

process of SS/SW and ICT web technological tools in HES. 

The interview questions in Part F were related to educators and learners' development and 

support. 

• These questions probed the support system to develop and prepare educators in the use 

of SS/SW and ICT web technologies in HES. 

6.2 University A - North-West University 

University A consisted of Cases A 1, A2, and A3 of the study as represented in Figure 6.1. For 

clarity purposes, Case A 1 stands for Mahikeng, Case A2 Potchefstroom, while Case A3 

represents the Vaal Campus. In this study, these cases (A1 , A2 & A3) together form the NWU 

as a unit, called Case A Each case discussed in this chapter involves three interview 

participants. Case A 1 comprises of three interviewees, namely interviewee 1, 8 and 9. A 

proposition was generated for Case A1 and denoted as [AC1-INT1 , AC1-INT8] and [AC1-

INT9]. In Case A2, the proposition is denoted as [AC2-INT10, AC2-INT11 and AC2-INT12], 

while for Case A3, the proposition is denoted as [AC3-INT13, AC3-INT14 and AC3-INT15]. 
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6.2.1 Case A1-M 

6.2.1.1 The responses of interviewees 1, 8 and 9 to the questions in Part B: SS/SW and 

JCT web technologies adoption in HES 

This section presents the interview responses of the participants that together form Case 1 of 

University A. The three participants all received the same questions. The findings show that 

educators are familiar with ICT web technologies enabled by SS/SW, ODL and the adoption 

of ICT technologies in HES to improve learning enthusiasm, performance, easy access and 

quality education delivery. 

The find ing revealed that educators were familiar with the concept of SS/SW and ICT web 

technologies as th ings that can support teaching and learning activities. AC1-INT1 and AC1-

INT8 explained that their campus has not fully incorporated ODL as part of their teaching and 

learn ing. AC1-INT9 supported this by revealing that some components of ODL have been 

initiated. On the matter of whether the adoption of ICT and web technological tools in HES 

serve as complementary tools, the interview participants seemed to trust that the use of ICT 

web technological tools in HES would have a positive impact on education delivery. They felt 

that it would support learning goals. AC1 -INT8 was of the opinion that the adoption of these 

technolog ies would make education more affordable in that learners would have access to 

educational resources at any given point in time, regardless of the geographical location. The 

findings show that the participants embrace the idea of adopting SS/SW and ICT web 

technological tools as complementary tools to support teaching and learning facilitation. AC1 -

INT1-AC1-INT9 said that, "it can complement quality education". The responses from the 

participants all indicated that there is a need for the adoption of SS/SW and ICT web 

technological for teaching and learning purposes. They believe that the adoption of ICT web 

technologies can improve quality education and mode of delivery; learners' performance; 

learners' enthusiasm; can increase educational opportunities and can improve ease access 

to education. AC1-INT8 also felt that the adoption of ICT web tools could increase learning 

enthusiasm. 

6.2.1.2 The responses of interviewees 1, 8 and 9 to the interview questions from Part 

C: SSISW adoption and its usefulness in universities 

The above findings revealed that educators are in support of the adoption of ICT in HES. It is 

fundamental to explore how educators perceive or view these web technolog ical tools. 

Research studies have expl icitly justified the integration and use of these web technologies 

and their applications for educational purpose. For some reason , not many universities have 

been able to use these tools to their fu ll potential. Th is part of the question took a closer look 
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at how SS/SW and ICT tools and application are perceived. AC1-INT9 said that SS/SW and 

ICT are "personal learning environments (PLEs) or personal virtual environments (VLEs) 

which offer learners the possibilities to get hold of information, integrated learning and social 

presence". AC1-INT1 said "well I think they are useful in supporting learning, in my case, I find 

some of these tools usefuf' . AC 1-1 NT1 and AC 1-1 NT9 confirmed this, as these participants felt 

that the Web 2.0 and 3.0 technologies and applications are becoming more affordable. AC1-

INT9 said that "it is efficient in meeting most university's needs, say for instance, it plays crucial 

part in improving universities ' business processes towards information management's, 

decision-making, quality education and Innovation and knowledge creation amongst learners". 

AC1-INT8 insisted that this platform "makes the distribution and communications more 

accessible". 

This findings show that educators have the perception that SS/SW and ICT are knowledge 

creation platforms; that they increase educators' productivity and create room for change. 

However, AC1-INT9 explained that educators might still be accustomed to the traditional 

approach of teaching . Participants also felt that these technologies increase business 

processes and enable content personalization . AC1-INT8 remained positive, regardless of the 

issues associated with content personalization. The participant still perceived SS/SW and ICT 

web tools as useful within the pedagogical context. AC1-INT1 and AC1-INT9 suggested that 

pedagogical Web 2.0 and 3.0 may be employed to coordinate students' learning activities and 

assessments. It can serve as student management and supports blinded and integrated 

learning. 

6.2.1.3 The responses of interviewees 1, 8 and 9 to interview questions from Part D: 

educators' confidence level with ICTs 

The previous parts established how academic staff members view SS/SW and the usefulness 

of integrating these web applications in educational systems. Following this, it is important to 

look at confidence levels. It is one thing to view web tools as useful and another to be willing , 

ready and confident enough to use such web technological tools. This section of the interview 

questions addressed two separate concerns. The first concern related to the benefit of using 

Web 2.0/3.0 and the second spoke to educators' ICT confidence levels to use ICT web tools 

to support learning . 

All three participants agreed that ICT web technolog ies and applications in HES would bring 

interoperability, personalization, virtualization, and intelligence. The use of instructional web 

technologies in HES can have positive effects in terms of information quality, content­

drivenness, innovation and collaboration. It may provide students with several learning 
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platforms, which would support participatory learning. The questions on confidence asked 

participants to indicate wh ich of the SS/SW and ICT tools they use on a daily basis for 

teaching. The findings show that various LMS/VLEs are in use, but every institution has 

adopted a specific LMS. AC 1-INT1 , AC1-INT8 and AC1 -INT9 mentioned that they have been 

exposed to eFundi LMS. They also indicated that "overhead projector is something used for 

facilitation of learning". The question of educators' ICT confidence also came up. The 

responses show that all three interviewees indicated that they do not lack confidence when it 

comes to SS/SW and ICT instructional web technologies. This implies that the participants 

selected for this study were all knowledgeable and experienced. This could be due to their 

academic field of study. When asked if they use social networking sites like Facebook, Skype, 

You Tube, biogs, wikis, podcasts and many other tools for learning purposes. AC1-INT1, AC1-

INT8 and AC1-INT9 indicated that although , they are familiar with these tools, however, they 

do not use some of these web tools for teaching. When asked their reasons, they claimed that 

the university's policy restricts them. Some participants believed that these tools are not 

readily available and that they are not incorporated in their eFundi LMS/VLEs. 

6.2.1.4 The responses of interviewees 1, 8 and 9 to interview questions from Part E: 

controversies and challenges 

The interviewees' responses signify that security issues (privacy, IPRs); ethical and legal 

issues (exploitation, misuse); human factors (culture, behavioural patterns, technophobia, 

attitudes, bel iefs); and a general lack of willingness and readiness to accept change, has 

always surfaced as on-going issues surrounding technology acceptance in educational 

environment. The issue of ICT infrastructure (ICT teaching facil ities), which is associated with 

ICT investments (costs, risk and benefit), cannot be overlooked. Participants explained that 

university policies also restrict educators from using some of the web instructional tools. These 

challenges may be affecting the adoption of these web tools. AC1-INT1 and AC1-INT9 

explained that heavy workloads, insufficient time, difficulty with integrating SS/SW with the 

facilitation of learning, and inadequate access could hinder the adoption process. AC1-INT8 

contended, "concerning simultaneous access, yes to an extent, I think going to training, 

workshop and seminars are just not enough to ensure that the educator is adequately 

equipped". 

6.2.1.5 The responses of interviewees 1, 8 and 9 to interview questions from Part F: 

educators and learners' development and support 

Educators are significant role player in HES. Therefore, support systems should be available 

to those who need it. In this context, this would refer to educators who find it difficult to 

incorporate SS/SW and ICT instructional web technologies in learning activities. The 
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participants felt that educators shou ld be able to attend seminars, other training and 

workshops to boost their ICT confidence. The next section presents the discussion of Case 

A2. 

6.2.2 Case A2-P 

6.2.2.1 The responses of interviewees 10, 11 and 12 to interview questions from Part 

B: SSISW and /CT web technologies adoption in HES 

This section presents the interview responses of the participants that together form Case 2 of 

University A. The three participants all received the same questions. The findings reveal that 

educators are familiar with JCT web technologies enabled by SS/SW, ODL and the adoption 

of ICT technologies in HES and that it can improve learning enthusiasm, performance, easy 

access and quality education delivery. The findings also establish that ODL has not yet been 

fully incorporated in their teaching activities. 

AC2-INT10, AC2-INT11 and AC2-INT12 all suggested that the adoption of SS/SW and ICT 

instructional web technolog ies in HES can improve the quality of education and the mode of 

education delivery; that it can improve learners' performance and enthusiasm; increase 

educational opportunities; and ease access to educational contents . They were optimistic that 

SS/SW and ICT tools have the dynamic power to help educators break away from the 

traditional method of education delivery. 

6.2.2.2 The responses of interviewees 10, 11 and 12 to interview questions from Part 

C: SSISW adoption and its usefulness for universities 

The findings suggest that the educators view SS/SW and JCT as an avenue for knowledge 

creation; that it increases educators' productivity and creates opportunities for change. AC2-

INT10, AC2-INT11 and AC2-INT12 contended that the adoption of these technolog ies in the 

education system can increase the university's business processes and that it allows content 

personalization. The participants still view SS/SW and JCT web instructional technologies as 

useful within a pedagogical context. 

AC2-INT1 O and AC2-INT11 believe that "it does support an improved business administration 

and processes if properly managed". AC2-INT11 , felt that "yes as a complimentary tool and I 

think it does increase productivity as an educator". 

The participants recognized that SS/SW and JCT instructional technologies support student 

management and blended learning. This signifies that blended learning is viewed as an 

important approach in a pedagogical environment. Such platforms allow students to work 

independently and on their own pace, while making face-to-face contact with the educators 
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possible and offering all the necessary educational resources and support that students 

require to pursue their career. On that same note, AC2-INT10 argued that "it cannot replace 

the traditional mode of education delivery". 

6.2.2.3 The responses of interviewees 10, 11 and 12 to interview questions from Part 

D: educators' confidence level with ICTs 

A number of research studies indicate that early preparation is an essential prerequisite for 

the positive incorporation of ICT instructional web tools in HES. Nevertheless, an educator's 

choice of an appropriate ICT teaching and learning tool is solely reliant on factors such as 

willingness, readiness and confidence to accept or use the tool. 

The find ings show that participants all felt that they have ICT confidence. Participants claimed 

that they are will ing and ready to accept ICT as an integral component of teaching and 

learn ing. The participants collectively suggested that educators shou ld adopt a suitable 

teach ing style to deliver learning contents. It should address their teach ing specifications or 

curricu lum. In most cases, the use of technology gives educators the opportunity to choose 

from a wide range of options that may be applicable to their teaching requ irements. 

Regrettably, research shows that a lack of confidence among educators may be linked to a 

fear of the inappropriate use or failure to use ICT web instructional tools. 

According to the interviewees, educators are required to specify which of the SS/SW and ICT 

web instructional technology they use on daily basis. The eFundi learning system is an 

LMSNLE that has been widely adopted by this institution , as mentioned by AC2-INT10, AC2-

INT11 and AC2-INT12. They also acknowledged overhead projector as one of the ICT tools 

that is used on a daily basis. The participants were subsequently asked whether they use 

social networking sites such as Facebook, Skype, YouTube, biogs, wikis, podcasts and many 

other tools. Only one [AC2-INT12] could attest that he has made use of YouTube. AC2-INT10 

and AC2-INT11 have never used any of these web instructional tools during teaching and 

learning, and they provided specific reasons. One claimed that the university's pol icy restricts 

them. Another participant bel ieved that the institution does not support these web instructional 

tools, claiming that these tools were not accessible or incorporated for teaching purposes. 

Although, the interview responses confirm that integrating Web 2.0/3.0 and ICTs in HES can 

have benefits. These benefits include better information quality, content-drivenness, 

innovation and collaboration. The adoption of web instructional technologies in HES does have 

a direct influence, namely appropriateness, concise and reliable representation of information. 

The next section deals with the controversies surrounding the adoption of SS/SW and ICT 

instructional web facilities in HES. 
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6.2.2.4 The responses of interviewees 10, 11 and 12 to interview questions from Part 

E: controversies and challenges 

The participants have establ ished that SS/SW and ICT web technologies do have a positive 

influence on education. They seNe as extra tools that complement the traditional instructional 

approach of learning. Unfortunately, there are also negative aspects that adversely affect ICT 

adoption in HES. 

There are issues of security such as anonymity, reputation , intellectual property ownership, 

patent violations, monetary functions and trust, to mention but a few. These cannot be ignored. 

Students' online interactions in an open sphere pose serious threats to any educational 

institution. The findings suggest that security issues (privacy, IPRs); ethical and legal issues 

(exploitation , misuse), human factors (culture, behavioural patterns, technophobia, attitudes, 

bel iefs), and a general lack of willingness and readiness to accept change, are on-going issues 

surrounding the technology acceptance in educational environment. There can also be 

problems with ICT infrastructure (ICT teaching facilities) and ICT investments (costs, risk and 

benefit) . Some of these problems have a minimal impact, while others pose serious threats. 

AC2-INT11 avers, "privacy and safety issues have remained at the forefront over public 

postings conceivable issues, negatives or online technology". AC2-INT12 supports this by 

saying , "to some extent like there is of course that aspect of inability to ascertain the 

authenticity or the originality of the work but we always try to use other tools for example 

Turnitin application ascertain plagiarism". AC2-INT10 argued IPRs "[are]it 's not quite a big 

threat because at the end of the day you also have to look at the work submitted by the 

students to see if there is proper referencing that has been done and check the originality of 

ones work". 

Other controversies identified were that the university policy framework restricts educators 

from using some of these web instructional tools for teaching purposes. This may possibly 

affect the adoption of these web tools [AC2-INT10, AC2-INT11 and AC2-INT12] . The 

participants explained that heavy workloads; insufficient time; difficulty integrating SS/SW with 

the facilitation of learning and inadequate access could hinder the adoption process. Only 

AC2-INT10 disagreed: "No I don 't think so, I don 't think there is any constraints on the part of 

the educator that may mitigate against using those social platforms. Personally, I don 't think it 

takes a lot of time to post and I don 't think time is any factor". One response disclosed that 

another possible issue is a lack of student exposure. Participants explained that learners often 

come from disadvantaged homes. The level of use of a digital tool or computer may be not be 

sufficient to equip the learner. This affects the learner's assimilation of content and use of ICT 
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applications during class. Such a learner may not be able to adjust as quickly as those who 

are technologically privileged. 

6.2.2.5 The responses of interviewees 10, 11 and 12 to interview questions from Part 

F: educators and learners' development and support 

The findings suggest that educators should have access to academic support programmes. 

Participants also mentioned that such support systems or programmes should address the 

use of SS/SW and ICT tools as an add-on to the traditional curricula and standardized test 

systems. More importantly, basic ICT literacy and skills should receive much attention. The 

next section presents the final case for the University A 

6.2.3 Case A3-V 

6.2.3.1 The responses of interviewees 13, 14 and 15 to interview questions from Part 

B: SS/SW and JCT web technology adoption in HES 

This section presents the interview responses of the participants that together form Case 3 of 

University A The three participants all received the same questions. The findings reveal that 

educators are fam iliar with ICT web technologies enabled by SS/SW, ODL and the adoption 

of ICT technologies in HES and that it can improve learning enthusiasm, performance, easy 

access and quality education delivery. The findings also establish that ODL has not yet been 

fully incorporated in their teaching activities, and even less so at this campus. 

With regard to the interview questions on SS/SW and ICT adoption , AC3-INT13, AC3-INT14 

and AC3-I NT15 support the adoption SS/SW and ICT instructional web technologies in HES. 

The participants explained that the successful adoption of these tools improve the quality of 

education and delivery. It will encourage students to be actively involved. In so doing, it will 

advance learners' performance and motivation; and increase educational opportunities and 

access to educational materials. 

6.2.3.2 The responses of interviewees 13, 14 and 15 to interview questions from Part 

C: SSISW adoption and its usefulness at universities 

The findings show that educators hold the opinion that SS/SW and ICT be useful for learning 

management, and business administration. This aspect of administration increases educators' 

productivity and creates opportunity for change. AC3-INT13, AC3-I NT14 and AC3-INT15 

explained that SS/SW and ICT are useful to students in a learning context. Students are able 

to form social relationships and cohesion through reflective cu lture, intellectual ideas, 

collective knowledge, and long-term retention of the academic material. The platform offers 

prospects for developing shared interactions, building confidence, and optimistic approaches 
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to course programmes. Students may be able to overcome interactive barriers, which can 

advance social presence among students. The interview responses showed that participants 

felt that SS/SW and ICT would improve business processes. It enables content personalization 

and much more. The participants believed that SS/SW and ICT web tools are useful in a 

pedagogical context. 

6.2.3.3 The responses of interviewees 13, 14 and 15 to interview questions from Part 

D: educators' confidence level of ICTs 

The interviewees explained how SS/SW and ICT web instructional technologies incorporated 

into HES would benefit students in general. They mentioned that these web tools offer learners 

the ability to bring together new and innovative learning that allows learners to assimilate new 

viewpoints into their group. Therefore, these tools do offer positive impacts. Participants 

further explained that these technologies encourage students to be contemplative in their 

learning process. It offers improved collaboration among students. AC3-INT14 explained that 

such applications and instructional web tools enable educators to monitor their respective 

students' online interactions and individual contributions made. The participants found that the 

benefit of using ICT web technologies and applications in HES is the interoperability, 

personalization , virtualization, and intelligence. ICT instructional web technologies would 

influence information quality, content-drivenness, innovation and collaboration. 

Having discussed the essential benefits and the impact of ICT web tools , the researcher asked 

a few interview questions to understand the degree of educators' ICT confidence. AC3-INT14 

and AC3-INT15 explained that they do not lack ICT confidence; they were positive and are 

ready to incorporate these tools in teaching . The participants explained that they had been 

exposed to web instructional technological tools at their previous institutions. The interviewees 

listed the ICT web instructional technologies they use during class activities. The finding 

establishes that these educators only use eFundi and overhead projector. eFundi is the 

LMSNLEs supported by th is campus. When asked whether they use other ICT tools such as 

blogging, wikis, podcast/vodcasts, social networking sites, YouTube and many more, all three 

participants were unsure. They explained that they are not provided with such faci lities like 

other universities. 

6.2.3.4 The responses of interviewees 13, 14 and 15 to interview questions from Part 

E: controversies and challenges 

The interviewees listed the challenges that may possibly prevent the adoption of SS/SW and 

ICT web instructional application and tools at HES as: 
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• The issue of security (intellectual property ownership, patent violations, monetary function 

and trust) 

• Eth ical and legal issues (exploitation, misuse) 

• Human factors (culture, behavioural patterns, technophobia , attitudes, beliefs) 

• Lack of willingness and readiness 

• ICT infrastructure (ICT teaching faci lities) 

• ICT investments (costs, risk and benefit) . 

Not all of these issues can be avoided, some will always be there. The human factor, ICT 

infrastructure, and ICT investment (for instance the cost implication and the risks thereof) 

cannot be ignore. However, AC3-INT13 and AC3-INT14 believed that most of the problems 

listed are unavoidable, although the benefits outweigh the risks in their opinion. 

6.2.3.5 The responses of interviewees 13, 14 and 15 to interview questions from Part 

F: educators and learners' development and support 

The quality of education at an institution of higher learning directly corresponds to the 

professional and technical training given to the educators. All the interviewees felt that 

educators should be offered support. They see educators as crucial and therefore recommend 

support structures for development. AC3-INT14 explained "that while training , workshops and 

seminars have been in place". This is still not enough, as educator development has not 

yielded the desired results. AC3-INT14 maintained, "it is easy for me to say that I don't lack 

ICT confidence, how about educators who are not in same academic domain who still lacks 

ICT confidence". AC3-INT14 believes that there is more to this than attending workshops, 

training and seminars. These measures are just not enough for educators' development. The 

participant mentioned that educators should have that zeal. Regular access to these tools 

would improve their ICT competence. 

6.3 University B - UNISA 

UNISA is the second selected university and is referred to as University B. It forms Case B of 

the study. Case B involved three interview participants. The interviewees are referred to as 

interviewee 2, 3 and 4. For Case B, the proposition is BC4-INT2, BC4-INT3 and BC4-INT4. 
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6.3.1 Case 4 

6.3.1.1 The responses of interviewees 2, 3 and 4 to interview questions from Part B: 

SSISW and /CT web technologies adoption in HES 

The first interview questions was whether educators are familiar with any of the SS/SW and 

ICT web instructional technologies listed in the question guide. This was followed by the 

second and third questions on ODL and the adoption of SS/SW in HES respectively. The 

questions explored whether th is institution offers ODL and the adoption of ICT technologies in 

HES to support learning enthusiasm, performance, easy access and quality educational 

delivery. 

In this case, these questions were directed at academic staff whose academic disciplines 

revolve around ICT and information technology. BC4-INT2, BC4-INT3 and BC4-INT4 are all 

acquainted, in fact quite experienced, with the use of most of these tools for teaching 

purposes. This institution is the biggest correspondence university in SA that offers ODL by 

employing vast flexible SS/SW and ICT instructional tools to reach the learning goals. BC4-

INT2, BC4-INT3 and BC4-INT4 confirmed this statement and explained that this institution 

does offer ODL. BC4-INT2 claimed "I think this university has over and above 310 000 

students from countries worldwide". The question of whether the adoption of SS/SW and ICT 

web instructional technologies in HES can improve learning enthusiasm, performance, easy 

access and quality educational delivery, BC4-INT2 and BC4-INT3 explained that SS/SW and 

ICT tools "can complement quality education". BC4-INT4 confirmed that "it does improve 

greatly in quality education and approach of delivery educational contents". The interviewees 

were certain that SS/SW and ICT web technological tools do improve learners' performance. 

BC4-INT3 thought that to some degree, ICT could improve learners' enthusiasm. BC4-INT2 

disagreed by saying that, "enthusiasm, as a lecturer, yes it is an interesting thing, but students 

themselves if they are not interested to begin with as much as I can upload videos clips, slides, 

vodcastlpodcast and then they don 't have the interest or the enthusiasm to go and download 

or to have a look at it or come back to it. So it all depends on individual students ' willingness 

or interest". BC4-INT3 added , "That for me is quite a personal thing for the fact that I put things 

on blackboard which can be a video which we believe it's interesting thus that then drives 

enthusiasm I think with some students for me but it 's not all". The participants were confident 

that ICT does increase people's access to education. BC4-INT2, BC4-INT3 and BC4-INT4 

explained that not only will it give access to students, but it will also allow students to learn, as 

they desire choices when learning. 
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6.3.1.2 The responses of interviewees 2, 3 and 4 to interview questions from Part C: 

SS/SW adoption and its usefulness in universities 

This section of the study discloses the educators' views on the usefulness of SS/SW and ICT. 

They deemed these platforms as useful for student management, learning management 

systems, and business administration. BC4-INT2, BC4-INT3 and BC4-INT4 felt that web 

instructional technologies in HES can be useful for blended and integrated learning, for 

knowledge creation , content personalization, or for improved business processes. However, 

they did not believe that such platforms could be used to manage and assess students' 

learning progress. 

6.3.1.3 The responses of interviewees 2, 3 and 4 to interview questions from Part D: 

educators' confidence level of ICTs 

This section of the interview questions addresses two separate concerns. The first is the 

benefit of using Web 2.0/3.0 and educators' !CT confidence level to use ICT web tools to 

support learning . All three participants contented that using ICT web technologies and 

applications in HES does have benefits. They explained that such benefits include 

interoperability, personalization, virtualization, and intelligence. The potential features 

(interoperability, personalization, virtualization , and intelligence) enabled by SS/SW suggest 

that these tools may perhaps increase constructivist learning enthusiasm, especially for 

distant learning . The possibility of virtual 3D worlds allows educators and students to meet in 

a virtual 3D space even though they are geographically removed from one another. 

Furthermore, participants felt that ICT technologies in HES would definitely impact information 

quality, content-drivenness, innovation and collaboration. 

On the matter of ICT confidence, BC4-INT2, BC4-INT3 and BC4-INT4 indicated that they do 

not lack confidence when it comes to SS/SW and ICT instructional web technologies. 

Educators were asked to point out which of the SS/SW and !CT tools they use on daily basis 

for teaching . The findings reveal that educators from this institution use myUnisa as 

LMSNLEs. They also mentioned that they use overhead projector, biogs, wikis , YouTube, 

podcasUvodcast and discussion forums to facilitate learning . This suggests that the 

participants are advanced and experienced . The educators sometimes do use social 

networking sites and other means to communicate with their students. 

6.3.1.4 The responses of interviewees 2, 3 and 4 to interview questions from Part E: 

controversies and challenges 

Educators were asked what they regarded as the controversies associated with the adoption 

and use of SS/SW and ICT instructional application in teaching and learning. They said that it 
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was difficult to integrate and use ICT technologies for facilitation of learning ; they had 

insufficient time; inadequate access; heavy workloads; and a lack of confidence and 

willingness to accept technology change. However, BC4-INT2, BC4-INT3 and BC4-INT4 

explained that the issues of access, heavy workloads, difficulty with incorporating ICT, and 

insufficient time are not serious issues. They believed that SS/SW and ICT web technologies 

could help them to manage their students more effectively. They also said that as educators, 

it is their duty to use these tools to engage with their students. 

The issue of security received much attention. The responses show that security; ethical and 

legal issues; human factors (culture, behavioural patterns, technophobia, attitudes, and 

beliefs); ICT infrastructure; and ICT investments (costs, risk and benefit) are on-going issues 

surrounding the acceptance of technology in the educational environment. All of these issues 

influence ICT adoption negatively. The participants commented on the human factors. BC4-

I NT3 said, "/ think it is a challenge for some few educators in the social work, I have colleagues 

in social work, and it might be a bit of a challenge for them ". BC4-I NT 4 added, "I think it 's easy 

for us because simply because we are in engineering IT and all of that" and continued by 

saying that "I know some colleagues in humanities for example who struggles". BC4-INT3 

further argued that problems with IPRs for instance are issues that we cannot avoid 

completely. The interviewee said, "you know, you cannot for example take a whole textbook 

and post it out there". The findings show that several challenges are associated with SS/SW 

and ICT web instructional technologies in HES. 

6.3.1.5 The responses of interviewees 2, 3 and 4 to interview questions from Part F: 

educators and learners' development and support 

BC4-INT2 suggested that for those educators who struggle or find ICT web instructional 

technologies difficult, "the first thing is to book yourself on the training, but training is obviously 

not sufficient to make you or confident. You will need to play around with it and the more you 

often use it the better you would become and will definitely find amazing features ". 

BC4-INT4 felt that "I think once a week I see an email inviting me for training and it's your 

propagative as you know the educators they make time to go and learn so that you can actually 

use the toot' . BC4-INT3 explained that attending training , seminars and workshop could go a 

long way. The interviewee believes that educators ought to embrace these web instructional 

tools before it can work for them. 
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6.4 University C - UP 

University C forms Case C of the study. Case C included three interviewees, referred to as 

interviewee 5, 6 and 7. In Case C, the proposition for the interviewees is CC5-INT5, CC5-INT6 

and CC5-INT7. 

6.4.1 Case 5 

6.4.1.1 The responses of interviewees 5, 6 and 7 to interview questions from Part B: 

SSISW and JCT web technologies adoption in HES 

Th is case is the last of the case studies. The participants received the same interview 

questions and sub-questions than the other cases. The questions related to whether educators 

are familiar with the concept SS/SW and ICT web instructional tools in HES. CC5-INT6 

explained that "/ teach in the area of informatics so I am aware with the Internet and how it 

evolves over the years and how it got to the point where these technology now offers much 

more interactivity to users now compared back to 10, 15 years ago". Participants were asked 

whether their institution offers ODL and has adopted ICT technologies in HES to support 

learn ing enthusiasm, performance, easy access and quality educational delivery. The finding 

show that the educators recogn ize SS/SW and ICT tools. They are aware of what it is and 

understood the concept. CC5-INT5 averred that "I am familiar with some of these tools 

weblogs, wikis, syndication of RSS, podcasting and videocasting ". 

Accord ing to CC5-INT5, CC5-INT6 and CC5-INT7, "the process ofODL have recently started'. 

This implies that th is institution does offer ODL. There is the realization that the integration of 

SS/SW and ICT web instructional technologies in education can contribute to learner 

enthusiasm, can improve easy access to education, quality education delivery, and learner 

performance. 

The find ings reveal that all participant feel that these technologies can improve easy access 

to educational resources. However, not all participants have similar views of the quality of 

education, learners' enthusiasm and performance. CC5-INT6 shared the following: "Well I 

think it can complement quality education; however, there are a whole range of factors that 

will influence quality of Education". CC5-INT5 and CC5-INT7 thought that the adoption of 

SS/SW will improve quality education. CC5-INT6 believed that "this can complement the 

existing strategies which it still needs quality lecturers, quality researchers. You still need a 

University with a good infrastructure, support system. I don 't think you will replace those things 

with technology". CC5-INT7 further noted that "am so sceptical about whether this technology 

can improve learners' enthusiasm. So until I can see evidence of it, I cannot agree that it will". 
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CC5-INT5 disagreed on whether the integration of SS/SW and ICT tools will improve learners' 

performance: "/ wonder whether other habits are difficult to change am not sure that 

technology can improve students ' performance it will definitely facilitate or support the 

education process but I don 't see this being the driver of student performance". 

6.4.1.2 The responses of interviewees 5, 6 and 7 to interview questions from Part C: 

SS/SW adoption and its usefulness at universities 

The findings disclose that educators' perceptions of SS/SW and ICT were that they are useful 

tools in supporting teaching and learning. CC5-INT6 sustained that "yeah my view is that it is 

an information tools, so / use it to disseminate information. The types of module that I teach 

require face-to-face interactions with the students. There is a point where I might use it to 

upload video clips online or YouTube ". Therefore, this kind of platform may be termed useful 

for managing students' academic progress. It can serve as a learning management system 

and a virtual learning environment and can be used for business administration processes. 

CC5-INT5, CC5-INT6 and CC5-INT7 supported the view that web instructional technologies 

in HES can be useful to integrate a blended learning approach and that it can support 

knowledge creation and content personalization. 

CC5-INT5 explained that "different lecturers have different styles; some of them prefer to use 

the online technology, while some will be a little bit more of traditional approach in their 

teaching. For me, I teach informatics that I believe it has a strong link to /CT technologies ". 

CC5-INT6 explained that in terms of increasing educator' productivity, "as an educator such 

platforms can be used for providing academic content. I think technology plays a good role 

and you know just informing students keeping students up to date, reminding students of their 

assignments and just general communications I find the tools useful". Overall, the educators 

believed that such platforms could be used to manage learners' academic progression and 

access to educational materials. 

6.4.1.3 The responses of interviewees 5, 6 and 7 to interview questions from Part D: 

educators' confidence level of ICTs 

The find ings in this section established the effects and impacts of adopting educational web 

tools supported by Web 2.0 and Web 3.0 and web technologies in HES. 

CC5-INT6 explained, "In the past you know we had to use emailing systems. To email content 

and information to students using the older web 1.0, now technology has advanced, at least 

now it makes it a bit more easier for me to collaborate with the learner in a more efficient and 

effective means". 
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CC5-INT7 sustained that "in terms of increasing educator' productivity, as educators such 

platforms maybe used for providing academic content. I think technology plays a good role 

and you know just informing students keeping students up to date, reminding students of their 

assignments and just general communications I find the tools useful". 

In addition, the finding signified that these benefits include interoperability, personal ization, 

virtualization , and intelligence. 

The researcher continued by asking questions about educators' ICT confidence. CC5-INT5, 

CC5-INT6 and CC5-INT7 all indicated that they do not lack confidence with SS/SW and ICT 

instructional web technologies. They mentioned that this institution uses the blackboard 

system as a VLE. It is a set of software reachable online. CC5-INT6 said that "I don 't have any 

lack of confidence in using technology because I actually teach the design and implementation 

in technology so I don 't have confident issue". CC5-INT7 further suggested that "maybe the 

old ones do, I know some lecturers, professors, maybe they have issues but I can 't say that's 

true for our department". 

The participants claimed that they use overhead projector, biogs, wikis, YouTube, 

podcasUvodcasts and discussion forums to facilitate learning. Sometimes they also make use 

of social networking sites and varied tools to communicate with their students. This reveals 

that the participants are advanced and experienced. 

6.4.1.4 The responses of interviewees 5, 6 and 7 to interview questions from Part E: 

controversies and challenges 

Interview findings show that ICT infrastructure poses challenges for the adoption of SS/SW 

and ICT in HES. CC5-INT5 felt that privacy and safety issues remain at the forefront because 

of risks with public postings and negative online technology. CC5-INT7 argued that "the issue 

surrounding behavioural pattern may exist, dyes yeah that doesn 't apply to me". CC5-INT5 

suspected that a lack of student exposure would serve as a challenge, "especially the 

undergraduate students enrolled to the system without any /CT privilege, I still think it 's difficult 

to the majority of the poor students". 

CC5-INT7 felt that the issue of ICT investment cost, risks and benefits could not be avoided . 

The participant felt that internet is often costly and it is difficult for students to afford the 

interactions between them and their fellow peers. The participant stated that if the cost is not 

brought down, students might not have access to education materials. 
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6.4.1.5 The responses of interviewees 5, 6 and 7 to interview questions from Part F: 

educators and learners' development and support 

The findings show that this institution provides staff with the necessary resources to use these 

tools effectively. They mentioned that educators who struggle or are unable to incorporate this 

web instructional technologies successfully in their teaching activities, are required to attend 

seminars, training and workshops. CC5-INT6 suggested that "I don 't know whether it 's a lack 

of information, I am certain that in this institution there is a lot of emails, there is a lot of 

promotion going on the new technologies inviting educators to attend". 

In conclusion , the participants explained that educators have to be convinced. They should 

have that motivation and desire to use such web tools. The participants bel ieve that 

consistency is the only approach to mastering these tools for educational purposes and to 

boost confidence. 

The next section presents a discussion on the overall findings of the study by comparing the 

findings from Case A, B and C. Before the findings of the study are addressed , the section 

first revisits the research objectives, themes and the themes findings in correspondence with 

the research questions. 

6.5 An overall discussion of the findings of the research study: a comparison of the 

findings on Case A, B, and C 

The aim of this section is to discuss the overall research findings of the study. Importantly, the 

section compares the findings from University A, B and C and the literature. The research 

questions served as a guide. 

There are five research questions for this study. Each research question divides into sub­

questions that address specific themes. These questions correspond with the interview 

questions, which can be found in Annexure I: Interview Guide. The interview questions and 

sub-questions add value to the study by offering a discourse that addresses the research 

questions to meet the research objectives of this study. 

The participants articulated their views in relation to the research questions and objectives. 

Five themes where generated and each theme is presented in the discussion below by means 

of a diagrammatical presentation that provides a description of the codes that were developed 

from the ATLAS.ti analysis of the research findings. The first theme that emerges was the 

adoption of SS/SW and ICT web technolog ies in HES. 
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6.6 Theme 1: SS/SW and ICT web technology adoption in HES 

6.6.1 Findings related to the theme of SS/SW and ICT adoption in HES 

Overall , ten (10) codes were generated to describe Theme 1: SS/SW and ICT web technology 

adoption in HES. The first code, 1) ICT improves quality education and mode of delivery, 

subdivided into five sub-headings, namely: a) creative / integrative learning; b) reflective 

learning; c) collaborative learning; d) active learning; e) critical thinking . The four remaining 

codes were: 2) ICT improves learners' performance; 3) ICT improves learners' enthusiasm; 4) 

ICT increases educational opportunities; and 5) ICT improves easy access to education. 

These codes form the properties of the core category SS/SW and ICT web technology 

adoption in HES. 

Research Question 1: 

~ 

How can SS/SW and /CT web technologies help to improve learning enthusiasm and 

easy access to education? 

Sub-questions: 

In attempt to address the main research question, three (3) sub-questions were formulated, 

namely: 

• Are educators familiar with any of the SS/SW and ICT web instructional technologies? 

• Does the institution offer ODL? 

• Do educators think that the adoption of SS/SW and ICT in HES can improve learning 

enthusiasm, performance, easy access and quality educational delivery? 

124 



~ Social Soflware/Semantc Web 
and ICT tools adopoon in Higher 
Educational Systems 

,,,,.~,-.,,,,,. 
_______ .,,..-~r--.,......---.a.-. ~ 

.)(,ICT .....,.._ ~--'---,. ~ ICT improves quality 
ellucatiln and mode 
ofdeillery'-

~ Reldle ..... 

M ... ~-- I ~ ICT ~ 
_...,. leamilg 
jMbiW lllluillln-

Figure 6-2: Codes Generated for Theme 1 

-----------------
- -.. ~ICT~ 

-amss1D 
8lb:allilr-

The first two interview questions attempted to establish whether the participants (who are all 

educators) were familiar with the with the term social software (SS), also referred to as Web 

2.0 and semantic web (SW), also referred to as Web 3.0. They were also asked if they are 

familiar with ICT web technologies and applications such as Facebook, You Tube, biogs, wikis, 

eFundi, myUnisa, blackboard, to mention but a few. This was followed by a question on 

whether the relevant university offers open distance learning (ODL). The findings reveal that 

all the participants across the selected universities were accustomed to, conversant in and 

comfortable with SS/SW and web tools. Educators from UNISA and UP indicated that their 

institutions do offer ODL, although UNISA offers much more developed ODL compared to the 

other universities. Educators from the NWU disclosed that they have not fully incorporated 

ODL, though some aspects of ODL are present in their conventional educational system. 

The findings show that the concept of Web 2.0 and Web 3.0 is not new in the pedagogical 

environment (Noor UI Amin , 2013). Many scholars have advocated for the adoption of SS/SW 

and JCT instructional tools into pedagogical contexts for teaching purposes (Mages, 2013; 

Madhukar, 2013). Research evidence suggests that Web 3.0 and Web 2.0 technologies are 

foundational to integrative, reflective and collaborative learning and therefore has the potential 

to support lifelong skills development (Mcloughlin & Lee, 2007, 2008, 201 O; Klamma et al. , 

2007). 
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Aghaei et al. (2012) furthermore suggest that web technologies and applications such as 

biogs, wikis, podcasts, media sharing applications and social networking sites can seNe as a 

tutoring agent during the learning process. They support and encourage informal 

conversation, exchange of ideas, collective content generation and the sharing of knowledge, 

giving students access to a wide range of ideas and representations (Aghaei et al., 2012). 

When adopted and used aptly, these web technologies have the potential to make student­

centred learning a reality by promoting learner agency, autonomy and engagement in social 

networks. Possibilities include multiple real and virtual communities beyond physical , 

geographic, institutional and organizational boundaries (Mcloughlin & Lee, 2008, 201 O; 

O'Reilly, 2005). 

6.6.2 Integration of ICT 

The arrival of ICT and web instructional technologies usage has transformed education 

delivery and has amplified the approach of accessing the web and its applications in HES (Lal, 

2011 ). Badawood and Qureshi (2013) add that educational activists are optimistic about the 

use of web technologies to advance the quality of education. ICT grants students the 

convenience of educational resources, upholding flexibility in the sense that students can 

access educational contents despite geographical barriers (Quadri & Olaojo, 2013; Moges, 

2013; Noor UI Amin , 2013; Madhukar, 2013). 

6.6.2.1 The adoption of SS and /CT web technologies and applications in HES can 

improve quality education and the mode of delivery 

The term quality of education in this context implies that an institution or university is more 

than capable of providing its students with the learning skills, competences and capabilities 

they require to become economically productive citizens (Noor UI Amin , 2013). These learning 

skills should prepare the students for the real world . They should not just be productive, but 

should be able of developing sustainable livelihoods and enhancing individual well-being. The 

way in which education is delivered to the learner plays a significant role in how students learn 

in HES (Madhukar, 2013; Moges, 2013). 

The contribution of ICT to quality education was prominent in the responses to the interview 

questions. Most of the participants believed that ICT integration and adoption in HES has the 

potential to improve quality education. AC1-INT1 , BC4-INT2 and AC2-INT11 suggested that 

"JCT in HES can complement quality education". CC5-INT6 stated that "well I think it can 

complement quality education and can serve by complementing the existing strategies, which 

still needs quality educators, quality researchers ". You still need a University with a good /CT 

infrastructure, support system, but I don 't think you can replace face-to-face physical contact 
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with students with those technologies ". AC1-INT1 , BC4-INT3, BC4-INT4, CC5-INT5, CC5-

INT7, AC1-INT9, AC2-INT10, AC2-INT12, AC3-INT13, AC3-INT14 and AC3-INT15 confirmed 

that "it does improve greatly in quality education and approach of delivery educational 

contents", whereas AC1-INT8 was of the opinion that "well for me, I just have a negative 

perception towards these /CT web technologies and its application enabled by Web 2. 0 and 

3.0. Don 't get me wrong I mean, technology evolution has become parts of our daily lifestyle, 

but I am discontented with some of the threats that it poses towards students. Hence, if I may 

answer that question, to an extent yes it does. However, these tools are not key determinant 

of quality education delivery". Many authors also assert that ICT can contribute immensely in 

HES (Noor UI Amin , 2013; Madhukar, 2013; Moges, 2013; Yuen et al. , 2011 ; Bottino, 2003; 

Sharma, 2008). 

In this section, the concept of quality education divides into five aspects as depicted in Figure 

6.2. Quality education entails creative/ integrative learning ; reflective learning ; collaborative 

learning; active learning and critical thinking. 

6. 6. 2. 1. 1 Creative I integrative learning 

In a creative / integrative learning context, !CT-improved learning can encourage the 

modification and edification of existing information and the creation of real-world skills as 

opposed to the regurgitation of received information (Nwosu & Ogbomo, 2012). !CT-improved 

learning encourages an integrative approach to facilitation and learn ing. This approach 

reduces the artificial division between philosophy and practice that symbolizes the traditional 

classroom environment (Wood, 2015). !CT-improved learning recognizes that there are many 

varieties of learning processes and several means of comprehending information (Garrison, 

2009). Therefore, !CT-improved learning offers students an avenue to discover and explore 

comparatively instead of just listening and remembering context. 

6. 6. 2. 1. 2 Reflective learning 

Quality education delivery makes reflective learning possible as it allows students to tests their 

ideas through participation and asking relevant questions in an attempt to make sense of their 

learning experiences. Instead of being a passive receiver of content, they become active 

(Schroeder et al. , 201 0a). A reflective learning process enables students to step a little further 

from their usual learning experience to developing critical thinking and to enhance 

performance by analysing their experience. 
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6. 6. 2. 1. 3 Collaborative learn ing 

Collaborative learning involves two or more students learning together to achieve a precise 

objective (Nwosu & Ogbomo, 2012). It can also be perceived as a combined learning process 

through concentrated learning to jointly to solve a problem. !CT-improved learn ing in a 

pedagogical environment supports active student collaboration , interaction and teamwork 

among learners, educators and professionals notwithstanding their location. 

!CT-improved learning offers students learning opportunities to work with peers from diverse 

cultures, serving to build students' communicative skills and their global openness (Schroeder 

et al., 201 Ob) . It is a kind of a learning platform that increases the learning space to include 

not only peers, but also educators, mentors and experts from different fields. Moges (2013) 

and Madhukar (2013) sustain that collaborative learning leads to reflective learning , critical 

thinking , collective comprehension, and long-term knowledge retention of the material taught. 

It creates the ability to build social and communication capabilities, positive attitudes towards 

peers and learning resources, and enhances social connections and group cohesion (Moges, 

2013; Madhukar, 2013). 

6.6.2.1.4 Active learning 

!CT-improved learning maintains students' learning culture by allowing a platform for student 

scrutiny, inspection, inquiry and new knowledge construction . This enables the students to 

learn as they desire and when they desire and to work on actual problems. This ensures that 

the learning process becomes less of an abstraction and more relevant and applicable to the 

student's life situation (Wood, 2015; Nwosu & Ogbomo, 2012). 

6. 6. 2. 1. 5 Critical thinking 

Critical thinking is reasonably a self-controlled process of assessing , creating and actively 

putting into practice the ideas generated through reflection , involvement, intellectual 

perspective, or participation as a guide to belief and action. Wood (2015) maintains that the 

facilitation of teaching and learning using diverse ICT instructional web technologies offers 

students the ability to absorb instructional content in a way that fits their learning goals in this 

information age where students have increased their use of digital technologies. 

6.6.2.2 The adoption of SS and JCT web technologies and applications in HES can 

improve learners' performance 

The findings suggest that the adoption of SS/SW and ICT web technologies for educational 

purposes can actually improve learners' performance. It means that students are not restricted 
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to the four walls of the classroom. They can engage actively with fellow peers at any time. Tse 

et al. (2010), notes that this not only enables collaboration among peers, but also promotes 

students' access to educational contents and reading . This educational content relates to 

materials such as slides, notes, textbooks and assignments (Tse et al., 2010). All of the 

participants [AC1-INT1 , BC4-INT2, BC4-INT3, BC4-INT4, CC5-INT5, CC5-INT6, CC5-INT7, 

AC1 -I NT8, AC1-INT9, AC2-INT10, AC2-INT11 , AC2-INT12, AC3-INT13, AC3-INT14] and 

[AC3-INT15] were optimistic about the adoption of ICT web technologies in HES and said that 

"without doubts, that they are positive that it will improve learners' performance". AC1-INT9 

highlighted that, "these web technologies are supported by Internet web-based educational 

systems. Online courses and learning management system (LMS) platforms, have added 

educational value to the traditional system of knowledge distribution in the classroom 

environment". 

6.6.2.3 The adoption and application of SS and /CT web technologies in HES can 

improve learners' enthusiasm 

The findings showed that not all participants agreed that the SS/SW and ICT web technologies 

in HES would improve learners' enthusiasm. Among the educators from UP, BC4-INT2 

believed that "enthusiasm for me as a lecturer, is an interesting thing, but students themselves 

if they are not interested to begin with as much as I can upload videos clips, slides, 

vodcastlpodcast and then they don 't have the interest or the enthusiasm to go and download 

or to have a look at it or come back to it. So it all depends on individual students ' willingness 

or interest". BC4-INT3 supports the argument "whether /CT web technologies can improve 

learners ' enthusiasm, that for me is quite a personal thing, for the fact that I put things on 

blackboard system for student, it can be a video, podcast, which I believe it's interesting thus 

that then drives enthusiasm I think with some students for me but it 's not all". Participants 

CC5-INT6 and AC1-INT8 were uncertain as to whether the adoption of ICT tools in education 

can improve learners' enthusiasm. The remaining responses show that educators do think ICT 

can improve learners' enthusiasm. To a certain extent, it is good to know that most of the 

educators do think that ICT can improve learners' enthusiasm. 

These findings mean that most of the educators seem to appreciate the integration and 

adoption of SS/SW and ICT web technologies to facil itate learning in HES. The use of learning 

management systems (LMS) such as clickUPs, blackboard or e-Fundi may be employed to 

upload slides, video clips or vodcasts. It is all up to individual students whether they download 

the materials or clips made available to them. 
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Several authors claim that ICTs tools such as 3D wikis , intelligent tutoring systems, biogs, 

podcasting and streaming video services, multimedia computer software and virtual world / 

avatars can be integrated to provide inspiring and reliable content that will engage the students 

in the education process (Maged et al., 2007; Madhukar, 2013; Moges, 2013; Jimoyiannis et 

al. 2013). These claims were confirmed as educators from NWU, UNISA and UP [AC1-INT1 , 

CC5-INT5, CC5-INT7, BC4-INT4, AC1-INT9, AC2-INT10, AC2-INT11 , AC2-INT12, AC3-

INT13, AC3-INT14] and [AC3-INT15] were positive that ICTweb technologies in HES can and 

will improve learners' enthusiasm. AC3-INT13 felt that "the pedagogy or the science of 

teaching and learning has to expand its scope and horizon, gone are the days when people 

understood learning only to be a classroom confined environment, but rather these social tools 

are quite helpful in increasing the learners" enthusiasm. Since in this generation of (information 

age, most students uses social media, for communication with each other). 

6.6.2.4 The adoption of SS and JCT web technologies and application in HES can 

increase educational opportunities 

The NWU, UNISA and UP educators explained that effective use of ICTs in HES can provide 

new and innovative ways to bring educational opportunities to students of all categories and 

ages, especially those who have historically been omitted. Education can reach rural areas, 

people who are encountering social challenges, and students with impediments or mental 

disorder. The most crucial responsibility of any university is to prepare students for the 

workplace or the industry (Jung , 2005). 

By the time learners have gone through all the educational stages and have completed their 

qualifications, they must have received the best of educational opportunities to qualify and 

equip them to face the industry (Woo et al., 2011 ). The findings show that the adoption of 

SS/SW and ICT web technologies and its applications for educational goals can increase 

educational opportunities. These ICT web technologies can help universities prepare the 

current generation of students. 

6.6.2.5 The adoption and application of SS and JCT web technologies in HES can 

improve easy access to education 

ICT web technologies can improve ease of access as students can gain access to educational 

materials at any given point in time or from any place. This has a direct impact on the approach 

to teaching (Madhukar, 2013; Moges, 2013; Noor UI Amin , 2013; Angel i & Valanides , 2009; 

Jaffer et al., 2007). One UNISA participant [BC4-INT4] established that "it does improve 

access to educational content, so it makes it easier for the students to get access to content, 

130 



provided that they access to the Internet and the computer, of course, the university gives 

them access to the computer lab and the Internet, if perhaps they don 't have Internet access 

at home". 

UP [CC5-INT6] and NWU [AC2-INT11] educators added that "it does improve access to 

content and you can give students much more different types of content not just the slides and 

extra reading but you can upload videos just for them". These findings are supported by Quadri 

and Olaojo (2013) who mention that several combined ICT web instructional technologies 

support peer-to-peer interactions. Web technologies such as video blogging, podcasts, 

weblogs, wikis and several SS tools have been adopted by various universities (Mages, 2013; 

Noor UI Amin , 2013; Madhukar, 2013). A number of universities have implemented SS tools 

into higher education. Crook et al. (2008) reveal that UK universities have incorporated biogs 

and wikis for activities. Minocha (2009) adds that the University of Warwick has approved blog 

space since 2004 and this has been made accessible to all students, educators and staff. 

The anticipation with introducing these ICT web technologies in education is that as soon as 

students start blogging, it would build a community of social presence and foster collaboration. 

However, many students do not blog . 

Participants BC4-INT2, CC5-INT5, AC1-INT9, AC2-INT10, AC2-INT11 , AC2-INT12, AC3-

INT13 and AC3-INT14 all expressed the view that the adoption of SS/SW and ICT web 

technologies can be beneficial to HES. Some were optimistic and believed that ICT in HES: 

• can improve quality education and mode of delivery; 

• improve learners' performance; 

• can improve learners' enthusiasm; 

• can increase educational opportunities; and 

• can improve ease access to education. 

Only a few participants [BC4-INT2, BC4-INT3, CC5-INT6] and [AC1-INT8] doubted whether 

the adoption of SS/SW and ICT web technologies in HES could increase learners' enthusiasm. 

Overall , the find ings established that ICT web technologies are capable of supporting 

collective, active, collaborative, creative and integrative learning in educational systems. The 

next section introduces Theme 2 and discusses the findings. 
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6.7 Theme 2: Educators' perceptions of SS/SW and ICTs tools in HES 

6.7.1 Educators' views of ICT in HES 

This section discusses the find ings related to educators' perception of SS/SW and ICT in HES. 

Figure 6.3 offers a visual presentation of th is theme. This theme consists of seven main codes, 

namely 1) the management of knowledge creation ; 2) improved business processes; 3) 

content personalization; 4) transitioning/change; 5) increased educator productivity; 6) student 

management; and 7) blended and integrated learning . 

Research Question 2: 

What are educators and students' perceptions of the educational impact of SS/SW and 

/CT web technologies in the facilitation of learning and business processes? 

Sub-questions: 

The questions below served to access educators' views on SS/SW and to explore the 

effectivity of Web 2.0 and Web 3.0 in education for the facilitation of learning and business 

administration. The following six (6) sub-questions were formulated : 

• What do educators know about SS/SW and ICT tools application and their potential to 

support educational goals? 

• Do educators find SS/SW and ICT tools useful for teaching and learning? 

• Can the integration and adoption of SS/SW and ICT tools enable educators to accomplish 

tasks more quickly? 

• Can the use of SS/SW and ICT tools increase educator productivity? 

• Do educators think that using these tools may pose serious threats related to ethics, 

privacy, intellectual property rights and misuse and exploitation? 

• What other possible issues do educators think may arise as a result of using SS/SW and 

ICT? 

Not all the interview questions included in the interview guide (Annexure I) in relation to main 

research question 2 are discussed in this section. Some of these questions were leading 
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questions that helped the researcher elicit more information on the inteNiewees' responses. 

Only the inteNiew questions that relate to a particular theme are addressed. Seven codes 

emerged regarding educators' perceptions of SS and ICT tools in HES. 

~ Educators' percepoons of SS and 
ICTs tools in HES 

~ ~busiless 
pn:<:E E / 

/ 
I 

,/ 
~ Content 

pmonalZaliln'-

/ 
/ 

I 
I 

I 
I 

/ 
I 

/ 
I 

/ 
I 

/ 

Figure 6-3: Codes Generated for Theme 2 

. . 
' ' ' ' . . 
' ' ' 
' . . 
' ' ' ' . 

-.. 

\ ---~-----,., ___ ~ Blended and --

\ '-. ... ,.,.,...,,_ 
\, ' ~·U'~ 

\ '·, 
\ ~ "--,,.a_ ____ _ 

\ ~ Student's 

\\ management~ 

\ 
~ Increases 

producliYity as an 
educator-

Educator seems to play a prominent role in students' progression within an education system 

(Jung, 2005). The development of a student relies heavily on the educators' abilities to ensure 

learning advancement in all aspects (Bowes, 2003). Therefore, the views and opinions of 

educators should be considered when adopting SS/SW and ICT web technolog ies into 

education systems. Theme 2 presents the findings on educators' perceptions of and views on 

SS/SW and ICT web technologies in a pedagogical context. The seven codes presented in 

Figure 6.3 are discussed below. 

6.7.1.1 Knowledge creation management 

The find ings disclose that educators perceive or view SS/SW and ICT web technologies in 

HES as a platform for the management of knowledge creation. Students' activities, 

assignments and tasks can be completed through these platforms enabled by Web 2.0 and 

Web 3.0. However, few educators believe that such platforms are currently being used to 

manage and assess students' learning processes. 
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Web 3.0 and Web 2.0 both offer a collection of pedagogical instructional tools and applications 

that allow students to share information and interact with other peers. This is made possible 

through a network (Trinder et al., 2008). UNISA, the UP and the NWU all support the idea that 

"it makes distribution and communications with students much easier for distribution of 

information ". One participant from UNISA [BC4-INT2] sustained that "the platform enables 

students to work independently, in so doing, the student will be able to create new concepts". 

This find ing shows that discussion forums such as biogs, wikis, vodcasts/podcasts as part of 

a learning management system (LMS) can improve student knowledge creation (Trinder et 

al., 2008). LMSs such as eFundi , myUnisa, Blackboard or ClickUP and myTUKS are 

LMSNLEs that these universities have integrated. While few educators support the idea of 

social networking sites, social bookmarking sites are encouraged for the learning process. 

6.7.1.2 Improved business processes 

The responses reveal that educators from the NWU, UNISA and the UP perceive SS/SW and 

ICT web technologies in HES as a way of improving the universities' business processes. Not 

only does this platform support business administration, but educators also explain that they 

are able to carry out their day-to-day better activities via instructional web tools. A participant 

from the NWU said "apparently, yeah I think it does. The web 2. 0 and 3. 0 technological tools 

and application are becoming more affordable, efficient in meeting most university's needs, 

say for instance, this avenue plays crucial part in improving universities' business processes 

towards information management's, decision-making, quality education and Innovation and 

knowledge creation amongst students". Ching and Hsu (2011) and Deng and Yuen (2011 ) 

sustain that Web 2.0 and Web 3.0 encourage learning processes through communication and 

interaction. They furthermore claim that the use of SS/SW web technologies allow the process 

of capturing learners' intellectual and cognitive learning activities. 

One educator from the NWU made a comment based on his experience at a previous 

institution, "to the best of my knowledge, I believe it does support an improved business 

administration and processes if properly managed". Quadri and Olaojo (2013) state that the 

adoption of web instructional technologies in a pedagogical environment enhances learning 

and administration processes. 

6.7.1.3 Content personalization 

Studies show that ICT web applications offer possibilities for content creation , publishing, 

editing and collaboration for knowledge creation (Lal, 2011 ; Chisega-Negrila, 2012; Woo et 

al., 2011 ; Wood, 2015). This implies that students may be able to carry out thei r learning 
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activities collaboratively. Participants suggested that the use of SS/SW and ICT web 

applications and technologies afford students the possibility of content personalization. The 

NWU participants were positive that "it encourages students not to be consumers of content 

but generation of contents so there is a participatory aspect when we use /CT web 

technologies and its application". 

However, participants indicated that there are challenges related to ICT platforms. One 

participant specifically referred to issues that re late to intellectual property rights. AC1-INT1 , 

a participant from the NWU, stated "/ believe, it poses some challenges given the fact that 

these platforms allows open access to information and content personalization, it will be 

difficult to assuredly ascertain who's work or content is published on such platform". Quite a 

number of the educators from UP and NWU felt this way about content personalization. 

However, AC2-INT12 and AC2-INT8 from the NWU and the remaining participants from UP 

(CC5-INT6 and CC5-INT6) and UNISA (BC4-INT2, BC4-INT3 and BC4-INT4) still felt that, 

despite the challenges related to content personalization, SS/SW and ICT web appl ications 

and technologies can still assist with learning objectives. AC2-INT12 explained that there are 

instances where a "student may use a paraphrasing tool and then get it back to the educator, 

that's a challenge, that's such challenges exists doesn 't simply means that the web 2.0 

technologies are supportive in achieving educational goals. I think to a large extent they are 

more advantages than the disadvantages". 

6.7.1.4 Transitioning/Change 

Chetty (2012) and Bingimlas (2009) aver that change is inevitable when an institution decides 

to invest in ICT web technology for HES. There is certainly a driving force that propels 

institutions towards venturing into such ICT projects. At times, such driving forces are linked 

to its business processes or administration {Lefever & Currant, 2010), at other times it has to 

do with providing quality services. In some cases institutions feel that it is necessary to change 

traditional method of operation and to keep up with the changes in technology. Educators 

often tend to be reluctant and unwill ing to accept changes. Transitioning processes may result 

in an educator having to learn a whole new system. The next section provides a discussion of 

the findings on ICT and the productivity of educators. 

6.7.1.5 Increased productivity as an educator 

Broadly speaking, an educator's job description is to organize, formulate and offer learning to 

all students in the class (Angeli & Valanides, 2009; Schroeder et al. , 201 Ob) . They have to 

facilitate teaching and learning in accordance with the university's educational needs and 
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pol icy and curriculum framework that governs the university. This section explores the views 

of educators on web technologies and productivity. The findings show that participants from 

the NWU, UNISA and the UP affirmed that technologies increase educators' productivity. 

Participant AC3-I NT15 from the NWU testified that "I do find the tools useful, I think it gives 

me more access to my student's or rather better access to the students in terms of 

communicating with them, it is much easier if we can post message or announcement and 

things like that. In all essence the distribution of contents is much easier because then, they 

can download it in their own time and use it the way they deem fit unlike the hard copies". 

Another participant [AC1-INT9] claimed that "I believe it does help me accomplish tasks more 

efficiently, as well as being productive, judging from my past academic experiences from my 

previous institutions where I worked. Although, in this institution, I haven't use such tools and 

applications, reasons may be that I am lecturing a different module here as opposed to the 

once I lectured in other institutions". 

AC1-INT8 sustained that "it is quite helpful in teaching and learning. In the sense that you 

don 't have to be confined in a particular Geographical complex. Sometimes you don 't have to 

come to classroom to be able to interact with your students and to be able to share knowledge 

between you and your students. As long as the learners are connected to the Internet it's easy 

to share content. It's easy to share knowledge. Especially in today's world were most people 

have smart phones and they can access the Internet from anywhere". In addition, BC4-INT4 

and CC5-INT5 mentioned that most often, educators "use such platform for communication, 

information sharing, keeping students informed. Perhaps, students ' collaboration and 

integrated learning as well as student management". 

BC4-INT3 said that "it can serve as a complimentary tool and it does increase my productivity 

as an educator. It helps me to achieve my goal as my goal is, I want the student to be able 

assimilate contents and to do it willingly so that it becomes part of their lives and help also in 

generality in content". 

6.7.1.6 Student management 

Student management in this context relates to the ability of an educator to ensure that the 

learning process runs smoothly and in the most convenient, effective and productive manner 

(Garrison, 2009). Student management simply means that the educator must have the 

necessary skills to manage countless learning activities, tasks, assignments and situations 

that occur in the learning environment. Managing students is a challenging task. With the 

support of ICT web technologies in HES, these tasks are more attainable (Garrison, 2009). 
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The find ings signify that ICT web technologies in HES contribute towards student 

management. Most of the participants referred to the LMS provided at the individual 

institutions. 

6.7.1.7 Blended and integrated learning 

Blended learn ing is sometimes referred to as hybrid learning or mixed-mode learn ing. Right 

from the development plan for education and educational reform sector, educators have 

emphasized the approach of blended learning in a pedagogical context (Klamma et al., 2007). 

A blended learning approach combines the use of traditional learning through face-to-face 

contact and online learning systems. Blended learning permits several possible advantages, 

which in most cases rely on the quality of its adoption and the execution. With such an 

approach, students are able to work individually and at their own pace while also benefitting 

from face-to-face contact with the educators and acquiring all the necessary educational 

resources and support that students requi re (Klamma et al. , 2007). 

From the educator's perspective blended learning supports the educator in organizing courses 

and offeri ng the course contents in a more creative and flexible manner (Sharma, 2010). 

However, many educators claim that face-to-face personal contact is not adequate to support 

learning objectives (Sharma, 2010, 2008; Klamma et al., 2007). Traditional face-to-face 

personal contact and the onl ine learning platform should fuse together. 

The find ings on how participants perceived SSISW and ICTs tools in HES suggest that they 

all feel that these SSISW and ICT web technologies can serve as complementary tools to 

support educational goals. It cannot replace the traditional mode of education delivery . The 

response from one UNISA participant [BC4-INT4] suggests that blended learning "offers 

different ways of delivering educational content and having to stand-up and speaking is 

considered as one way dimension. But then, obviously the technology can be a supplementary 

tool in education systems which supports both ways". One participant from the NWU [AC3-

I NT15] argued that "I lecture advance database management and modelling, and sometimes 

some concepts needs projectory or perhaps requires me to draw the model for an in-depth 

understanding. Therefore, these tools cannot replace that aspect of face-to-face contact which 

is sometimes the most crucial part of learning process. But can serve as complementing tools 

and applications". 

Some educators doubt whether this approach offers students sufficient attention, especially 

learners who are not self-driven and self-motivated. Participants BC4-INT3, CC5-INT6, AC1-
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INT8 and AC2-INT10 felt that "students still need that physical touch (for an instance, that 

face-to-face contact and interaction with their educators) ". 

These participants further explained that "different educators have different styles some of 

them may desire to use the online technology and some of them desire to be a little bit more 

traditional in their teaching approaches". The different reactions prove that technology will not 

replace traditional ways of teaching, but they can serve as supplementary or supporting tools 

to enhance teaching and learning . 

In summary, blended learning permits educators to spend less time in a conventional four-wall 

classroom setting, but allows a reasonable amount of time directed at addressing student 

needs. Educators can assist individual learner with precise concepts, skills or tasks more 

successfully. Overall , blended learning allows universities to accommodate a large number of 

students effectively while reducing institutional expenses. 

6.8 Theme 3: Educational impact and benefits of Web 2.0/3.0 and ICTs in HES 

6.8.1 Themes related to the educational impact and benefits of SS/SW in HES 

Theme 3 relates to the educational impact of Web 2.0 / Web 3.0 and ICT tools in HES. Nine 

codes were derived as a result. The two main codes were 1) tutoring agent systems 

complements the facilitation of learning; and 2) interoperability, personalization and 

virtualization. The remaining codes were sub-codes, including: 3) information quality; 4) 

content-drivenness; 5) innovation; 6) collaboration ; 7) learning management systems; 8) 

social networks; and 9) semantic blogging. 

Research Question 3: 

What are the extent of educators and students' /CT confidence, readiness and 

willingness to ensure a systematic approach in supporting and sustaining technological 

innovation in HES? 

Sub-questions: 

This area explores the extent of educators' ICT confidence, readiness, willingness, and their 

digital competence when using ICT tools to ensure a systematic approach to supporting and 

sustaining technological innovation in teaching and learning. Five (5) questions emanated to 

provide an answer to the research question stated above: 
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• Which of these SS/SW tools do you often make use of for you daily activities? 

• What inspired you to use these tools and applications when facilitating learning? 

• Why don't you use the SS/SW and ICT tools that you did not mention? 

• Does your institution provide the necessary ICT infrastructure to enable you to use SS/SW 

and ICT tools and applications? 

• Does your institution provide you with the support system (training, workshops, and 

seminars) to advance your knowledge of using SS/SW and ICTs tools and applications? 

This section of the study entails two parts. The first part aims to establish the educational 

effects and the benefits of using or adopting Web 2.0 and Web 3.0 and web technologies in 

HES. The second part endeavours to understand the extent of educators' confidence, 

willingness and readiness to use tutoring agent systems. 
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Figure 6-4: Codes Generated to present Theme 3 

6.8.1.1 Interoperability, personalization, virtualization and intelligence 

O lnbrnalDI qua1ty 

With the rapid rate of technological advancement ICT technologies will impact greatly on 

education. These technolog ies offer learners a variety of platforms that allows them to 

participate as opposed being passive consumers of content (Mcloughlin & Lee, 2007, 2008, 

2010; Klamma et al., 2007). The successful adoption of Web 2.0 and Web 3.0 technologies in 

139 



HES will benefit both students and educators as it opens up more avenues to goal-driven and 

effective learning and it supports lifelong competence development. Notably, it enhances 

universities' business processes towards information management, performance, decision­

making and the integration of knowledge creation and use (Davies et al., 2007). 

The term interoperability describes ways in which LMSNLEs can interface with external 

learning tools to make them accessible from within the learning platform in an intuitive and 

concise way. Personalization is a method that offers the student optimum support in terms of 

accessibility, retrieval and capturing information based on the different characteristics of that 

specific student (Davies et al., 2007; Kurilovas et al., 2014 ). 

6.8.1.1.1 Information quality 

In a learning environment, information quality is essential. The integration of Web 2.0 and Web 

3.0 for educational purpose has direct benefits in terms of achievement and productivity and 

is intertwined with other traits (applicability, assessment, added value, appropriateness, 

completeness and capability) (Dotsika, 2012; Zhu & Wang, 2010). In relation to representation , 

it includes ease of comprehension , concise and reliable representation, user­

friendliness/access, safety and inherent document qualities (accuracy, fairness and 

uniformity). 

6.8.1.1.2 Content drivenness 

Educational benefit is related to content generation, delivery, repository, reuse, retrieval and 

distribution. Content generation parades noticeably better-quality enactment, with delivery 

lagging behind and progressive automation that allows for networking to be content - as well 

as user-directed (Dotsika, 2012; Dabbagh & Reo, 2010). 

6.8.1 .1.3 Innovation 

Innovation in education systems entails new ideas, concepts or creativities or the ability to 

progress or advance (Wood , 2015; Dotsika, 2012). It is the application of a better solution for 

problems or challenges. The traditional mode of education delivery may not always address 

the needs of the digital age. Web 2.0/Web 3.0 may complement the traditional approaches 

within HES. 

6. 8. 1. 1.4 Collaboration 

The educational impact of SS/SW and ICT web technologies on HES includes the capability 

it offers students in a learning environment to synchronize discussions and to communicate 

140 



more with fellow peers and educators in real time (Parmar & Siwach , 2010) . In add ition , it 

offers the capability to carry out activities, tasks, assessment or projects and fi nal ly, the 

capability to manage communication flow or information distribution . The participants all 

referred to these benefits that SS/SW and ICT in HES can bring. It includes interoperability, 

personalization , virtualization , and intell igence and the potential features aided by Web 2.0/3.0 

(O'Reilly, 2005). 

6.8.1.2 Tutoring agent systems complementing the facilitation of learning 

6. 8. 1. 2. 1 Learning management systems 

Educators are exposed to numerous tutoring agent systems or learning management systems 

(LMS). Every specific university has adopted a certa in type of LMS/VLEs for the facilitation of 

learn ing and business administration processes. The NWU uses eFundi Sakai as an LMS. 

UNISA adopted myUnisa portals as learn ing management and administration tool , and the UP 

uses MyTUKS, clickUP portal. However, the most commonly accepted LMS/VLEs platform at 

the UP is the Blackboard system. Blackboard is the chosen LMS/VLE wh ich is a set of software 

accessible in the online space. All administration is undertaken through a control panel and 

access is limited to staff and students. 

Each university manages its business operations differently . The findings show that educators 

can only use the LMS/VLEs provided by that specific university. The NWU is limited to eFundi , 

UNISA to myUnisa and UP to Blackboard. 

The next part endeavours to understand the extent of educators' ICT confidence when using 

tutoring agent systems. A participant [CC5-INT6] from UP said "/ don 't have any lack of 

confidence in using technology because I actually teach the design and implementation in 

technology so I don 't have confident issue". The participants were selected from the 

departments of information systems, computer sciences, and a school of computing and 

informatics due to their exposure and knowledge areas. This means that the participants would 

not have been likely to lack ICT confidence. 

6. 8. 1. 2. 2 Social networking sites 

All the participants agreed that they are confident with ICT web technolog ies. A sub-question 

asked whether educators use social networking sites such as Facebook and YouTube during 

the facilitation of learning. The participants [BC4-INT2 to BC4-INT4] from UNISA revealed that 

they "frequently use YouTube to post video contents and uses it in class as well. Then, later 

upload the class material for students who want to look at it again in their own time ". The UP 
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participants (CC5-INT5 and CC5-INT7) supported the use of YouTube for educational 

purposes. The NWU educators do not make use of Facebook and YouTube during facilitation 

of learning. The participants believed that the university's policy framework restricts them or 

does not provide them with such platforms. AC2-INT12 revealed that "I may not have used 

other unconventional tools, you see so that I don 't get on the wrong side of the law or the 

University's ' policy". The NWU participant said that "/ am confined as an educator to what is 

at your disposal given your institution, but on personal level, of course I can use any !CT web 

technologies". Moges (2013) emphasizes that a university's' policy framework on the adoption 

of ICT tools into educational systems can be revisited to reposition it to function as a necessary 

tool for the development of the university. 

Tess (2013) and Minocha (2009) denote that social networking sites make provision for 

collective individuals to facilitate connections among themselves on the networks. Mcloughlin 

and Lee (2008, 2010) this openness can help students gain both communal and 

communicative expertise, and at the same time they can become involved in the sharing 

culture of SS/SW. In so doing, Sharma (2008) states that students have a platform to 

contribute to suitable learning, reproductive and communicative forms of performance and 

identity seeking, while building a range of digital literacies. Dabbagh and Rea, (2010) , 

Redecker (2009) , Parmar and Siwach (2010) and Mcloughlin and Lee (2008) add that 

information dissemination is fostered by a wide range of SS/SW and ICT web technologies 

and applications that supports both students with vast knowledge and novices to broadcast or 

make their work publicly available to the rest of the on line world by means of biogs, wikis and 

podcasts. In this way, students with related interests can learn from each other. The massive 

uptake of Really Simple Syndication (RSS), as well as related technologies such as 

podcasting and vodcasting (which involves the syndication and aggregation of audio and video 

content), is indicative of a move to collecting material from many sources and using it for 

personal needs (Minocha, 2009). 

6. 8. 1. 2. 3 Semantic blogginglwikislpodcasts 

Slogging is the new social feature supported by SS/SW (Minocha, 2009; Passant et al., 2008). 

Tse et al. (2010) establish that if innovative practices such as biogs, wikis, podcasts and social 

networking sites are incorporated in HES, the use of these web applications will allow students 

to publish their respective opinions online to an open audience. Microblogging permits 

students to discuss short messages within their community or simply to write in brief to the 

general public on the web (Lal, 2011 ). 
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Lal (2011) and Yang (2009) state that biogs offer a sociable interface podium for easy 

dissemination and delivery of audio, video and photo content online. Biogs have features that 

allow the students to alter, personalize or add comments posted by readers. Where a multitude 

of students are blogging on the same subject matter in shared collaboration , they build up a 

collection of incorporated ideas by merging posts and comments received from users 

(Marsden & Piggot-lrvine, 2012). Such discussion groups may be useful for students in a 

subject area, cheered and motivated and monitored by educators. 

Educators can regu larly offer responses to students, and students can relate with peers. Lal 

(2011) posit that a blog may be adopted as a complimentary tool for instruction in distance 

learning. 

The find ings of th is section shows that the participants are not yet participating in the practices 

explained above. The participants from the NWU do not use blogging, wikis, podcasts or 

vodcasts. When asked to clarify their reasons for not using these web applications for teaching 

and learning, AC1 -INT8 stated that "tools such as your Facebooks, Skype, wiki, biogs and 

many other tools, those, I don 't use. I use eFundi to post announcements, study material as 

well as for students' assessments". Some of the NWU participants indicated that they were 

not aware that these instructional tools exist and that the conventional eFundi LMS/VLEs do 

not have such web application features enabled . They claimed that eFundi , which serves as 

the basic learning system, lacks biogs, podcast, vodcast, RSS, wikis and other discussion 

platforms. AC3-INT15 argued that "I still believe that eFundi has been the usual VLEs that we 

have at the moment, speaking of blogging; wiki; podcast platforms, I am not aware of such 

application in place". AC2-I NT10 though that these application can be useful , "unfortunately I 

don 't use some of these tools and applications in my teaching. I only use an overhead projector 

and the VLEs (eFundij ". Quite a few of the educators said that they do not view such 

applications as supportive for educational goals. They felt that such web applications might 

be a distraction to students. 

Some UNISA and UP participants confidently said that they have incorporated these ICT web 

applications for educational purposes. This discrepancy between the universities can be 

explained based on the extent of the ODL offered by the different universities. UNISA has the 

biggest population of distance learners of all South African universities. Given the nature of 

UNISA, the adoption and integration of SS/SW and ICT web technolog ies for instructional 

purpose would be highly recommended. An ODL initiative has been supported at UP, although 

the impact of ODL at UP cannot be compared with UNISA. 
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The use of ICT web instructional tools for education at these selected universities may differ 

based on their cultures and ways of operation. Tess (2013) and Aghaei et al. (2012) state that 

web applications offer seNices for prolonged discussions outside the classroom and for 

questions and queries that may be answered by guest speakers/experts. Biogs can be used 

to support teaching and learning explicitly. Lal (2011) and Anderson (2007) suggest that 

podcasting can also be used in a learning environment. 

6.9 Theme 4: Controversies and challenges related to adopting SS/SW in HES 

6.9.1 Issues that hinder the use and adoption of SS/SW in HES 

Twenty codes emerged as part of this theme on the hindrances associated with educators' 

inability to successfully use and adopt SS/SW and ICT web technologies to complement 

teaching and learning. There are five main codes, namely 1) security issues; 2) ethical and 

legal issues; 3) human factors; 4) ICT infrastructure; and 5) other possible issues. Each of the 

five codes divides into sub-codes that are interconnected. Under the security issues, there is 

6) privacy; and 7) intellectual property rights (IPRs). The second code, ethical and legal issues, 

includes 8) exploitation ; and 9) misuse. The category human factors entails 10) behavioural 

patterns (i. e. technophobia, attitude, bel ief) ; 11) lack of willingness and readiness to accept 

change; and 12) lack of confidence. 

The code JCT infrastructure comprises of six sub-codes, namely 13) JCT teaching facilities; 

14) JCT investments (costs, risk and benefits); 15) heavy workloads; 16) insufficient educator 

time; 17) difficulty integrating SS/SW for the facilitation of learning ; and 18) not enough 

simultaneous access. The remaining sub-codes belong to other possible issues such as 19) 

a lack of student exposure; and 20) university policy framework. 

Research Question 4: 

What are the hindrances associated with the adoption of SS/SW and /CT web 

technologies and their application in the teaching and learning environment? 

Sub-questions: 

In th is section, the sub-questions were framed to support this question in Theme 4 regarding 

the challenges and controversies associated with the adoption and use of SS/SW and ICT 
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web technologies and their applications in HES. Five (5) interview questions emerged. 

Educators were asked to explain to what extent they agree with the following statements. 

• Is it difficult to integrate and use SS/SW and web technologies for facilitation of learning? 

If so, please explain? 

• There is insufficient time, a lack of simultaneous access and a massive workload. If so, 

please comment? 

• There is a lack of confidence and willingness to accept technological change. If so, please 

justify your reason? 

• Phobia, attitudes towards web technologies. If so, explain? 

• There is a lack of resources (ICT infrastructure/facilities; technical assistance training) and 

policy. If so, comment? 

ConlllM!!Si!s and 
dlaleftgesotadoptilg 
SS/SWn HES 

Figure 6-5: Codes Generated in Relation to Theme 4 

6.9.1.1 Security issues 

Dotsika (2012) and Schroeder et al. (201 0a) mention that the legal and ethical aspects 

associated with the uses of SS/SW in the public domain should receive special consideration. 
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For this reason , the researcher provides the find ings pertaining to the issues and challenges 

that hamper the adoption of SS/SW and ICT web instructional tools in HES. 

The interaction between students in a public space poses challenges related to data security 

and privacy. In most situation , it is assumed that it is the university's responsibility to ensure 

that students using these publicly available tools are protected (Schroeder et al., 201 0a). 

Dotsika (2012) adds that institutionally focused criticisms relate to technology dependence, 

security issues and information overload. Ethical and legal issues such as anonymity, 

reputation, intellectual property ownership, patent violations, monetary function and trust are 

other controversies (Dotsika, 2012). Pereira et al. (2013) mentions that the issues regarding 

privacy, reputation, identity, and cultural crises (beliefs, behavioural patterns) have raised 

notable concerns. 

6.9.1. 1. 1 Privacy 

All the participants addressed the issue of privacy. A participant from the NWU explained that 

"to some extent like there is of course that aspect of inability to ascertain the authenticity or 

the originality of the work but we always try to use other tools for example Turnitin application 

ascertain plagiarism ". 

Another participant (AC3-INT14)said that "in an highly technological environment or highly 

network environment where there is a lot of technology especially on social platforms, there 

will always be that negative effects of it and some of those effects are even criminal in nature". 

AC3-INT14 added that "you see people can use it for malicious reasons bullying. It could be 

even identity theft it could be anything but still there are laws in place, and new laws are being 

enacted, to reduce these criminal elements on a social environment or a social network 

environment". 

The focus is on falling victim to predatory unidentified outsiders online and augmented 

victimization by peers. There is an indication that most individuals are somewhat more naive 

about the internet and its potential dangers than the documented reports assume (Crook et 

al., 2008; Yan, 2006). Wolak et al. (2008) examines the nature of the dangers emerg ing from 

these online applications. These should be better understood if there is to be effective 

education on safe behaviour. Another response suggests that "criminals will always be there 

you see even if we don 't have the semantic web there will be other forms of criminality but, 

there are law and policies that makes sure that the environment becomes relatively safer, I 

say relatively safer because it can never be hundred percent safe there is always an ignore 

element". 
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6.9.1. 1.2 Intellectual Property Rights (IPRs) 

IPRs are a serious matter and universities may receive serious penalties if they are found 

encourag ing practices that infringe upon these rights (Siemens, 2014). That is all the more 

reason why careful consideration should be given to such challenging issues in an academic 

environment. The educators from the UNISA expressed their concerns as BC4-INT3 stated 

"you know, you cannot for example take a whole textbook and post it out there". NWU 

participant AC1-INT9 supported this by saying "categorically yes, the issues surrounding 

exploitation, privacy and contemporary the IPR are obvious issues regarding education as 

whole. For example, the issue of plagiarism, the issues of posting some else work and a lot 

more". Such issues are unavoidable, although measures should be in place to reduce the 

impact so that the university is not found on the wrong side of law. 

There are also concerns about the distribution of content without the permission of the original 

author of the content (Rheingold, 2010). Another participant from the NWU mentioned that 

there tools "like Turnitin used to check for ascertain the right author of contents presented by 

the students at the event of carrying out their daily academic activities". AC2-INT10 and BC4-

INT3 echoed the remaining participants from UNISA and UP by stating that "it 's not quite a 

threat because at the end of the day you also have to look at the work submitted by the 

students to see if there is proper referencing that has been done and check the originality of 

ones work". 

6.9.1 .2 Ethical and legal issues 

6. 9. 1. 2. 1 Exploitation 

Several ethics issues are involved with SS/SW and ICT use (Mix, 2010). One UNISA 

participant explained that as an educator who has been in the academic field , "I haven't had 

such experience. For example the use wikis and biogs were students are supposed to have 

group discussions or share things ideas and the students discusses things that are not related 

to the course. It happens and you can 't really stop students from posing things that are not 

relate to the course or somebody posting things that are not related to the group ". According 

to UP participant who believes that "to some point, web application in public domain, may 

expose students to being vulnerable to like privacy and those kinds of issues". What the 

participant is not certain about, is whether "if the risk is that high though" so I don 't see it a 

major risk". 
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6.9.1.2.2 Misuse 

Students are sometimes difficult to control. In some cases they may deviate from the content 

and touch on their personal views as opposed to using a discussion forum judiciously as 

intended. One participant from NWU said that "you might find out that some students maybe 

dwelling into topics they are not supposed to be dwelling ". AC1-INT8 said, "with regards to 

unethical issues, privacy, intellectual property right, miss use and exploitation, Internet in an 

open space, there Internet bulling may occur. Students indulging into an illegal use of these 

platforms is highly possible". 

6.9.1.3 Human factors 

Research studies suggest that human factors have a great influence with whether educators 

would use SS/SW and ICT web instructional technologies in their teaching and learning (Ozer, 

2013). Human factors may include behavioural factors such technophobia, perceptions and 

attitudes on whether to use such applications or not. Jaffer et al. (2007) contend that an 

educator's choice of a more applicable platform for the purpose of teaching and learning 

activities depends on various factors, such as the curriculum specifications, module objectives 

or the university's policy framework. The next section looks at how behavioural patterns may 

affect the adoption of SS/SW and ICT web technologies in HES. 

6. 9. 1. 3. 1 Behavioural patterns (technophobia, attitudes, beliefs) 

In the pedagogical environment, human behavioural patterns and willingness to use 

educational technologies influence the adoption process. Omona et al. (2010) suggest that 

when educators are presented with new instructional web technologies, a set of issues 

influences their decision on how and when they will use it. This includes perceived usefulness, 

ease of use, external variables and the intentions/attitudes of educators. The findings 

presented in this section revealed otherwise, although the claims in the literature may be 

applicable in some instances. 

One NWU participant said that "for me as an educator, I don 't think I have phobia and attitudes 

towards the use JCT technological tools. Thus, I disagree that it may be a challenge. Maybe 

for other educators who are in different academic disciplines aside from JCT/IS related fields, 

probably may perceive phobia, attitude to use technology". Another participant from the NWU 

who made it clear that "the issue of technophobia may arise where some educators who are 

so used to traditional style of teaching". 
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The findings show that most of the educators, if not all the participants, trust that they have no 

issues with the adoption of SS/SW and ICT web instructional technologies for educational 

purposes. They were quite convinced that they do not have technophobia related to these web 

application tools and its usage. 

One of the participants from the NWU felt that the only thing that limits or restricts them from 

not adequately absorbing these web instructional applications in their teaching and learning is 

the university policy framework and the nature of the modules that they facilitate. They felt that 

their domain requires them to possess the necessary experience, but they highlighted that 

issues such as technophobia, negative attitudes and perceptions may occur among other 

academic educators who are in different fields. 

One UNISA participant said , "/ think it is a challenge for some few educators in the social work, 

I have colleagues in social work, it might be a bit of a challenge for them". Another UNISA 

participant said that "/ think it's easy for us because we are in engineering IT and all of that" 

and added that "/ know some colleagues in humanities for example ". One UP participant 

sustained that "the issue surrounding behavioural pattern may exist, "yes but that doesn 't 

apply to me". 

6. 9. 1. 3. 2 Lack of willingness and readiness to accept change 

The UNISA participant averred that "we// this has a/ways been an on-going issue surrounding 

the technology acceptance in educational environment, whether to accept, adopt or use it is 

matter of an individual ability". The NWU participant maintained that "/ think change makes 

educators to feel a bit uncomfortable and they don 't want to find themselves trying out new 

things in class and they start malfunctioning, and they get stressed and time is passing and 

you know the next class is waiting outside to start so / think they are not really willing to change 

but stick to what they know already". NWU participant AC 1-1 NT8 stated that "the intention to 

use or not, maybe highly be determined by the level of educators ' individual ability, exposure 

experience to willingly accept technology". 

6.9.1.3.3 Lack of /CT confidence 

Many research studies prove that a lack of ICT confidence, readiness and willingness among 

educators are linked to fear and an inability of use or failure to use technology. Balanskat et 

al. (2006) suggest another factor that hinders educators from using ICT instructional 

technologies in teaching and learning, namely a lack of ICT knowledge. This leads to 

educators being neNous about using technology in facilitating learning. Bingimlas (2009) 

concludes that educators who are not confident or skilled with the use of ICT tools have this 
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fear and nervousness to make use of SS/SW tools in front of their subjects (student) . Perhaps 

they fear that their students may be more knowledgeable than they are in lecture halls. 

In the precious section, almost all the participants indicated that they do not lack ICT 

confidence to use SS/SW and ICT web instructional technologies for teaching purposes. Given 

their domain teaching , it is unlikely that they would lack ICT confidence. They did highlight that 

the policy frameworks sometimes limit them. 

6.9.1.4 JCT infrastructure 

6. 9. 1. 4. 1 /CT teaching facilities 

ICT teaching facilities may also pose some challenges to the adoption of SS/SW and ICT web 

applications in educational systems. Some universities do not have the necessary ICT facilities 

to incorporate these web applications and tools for educational purposes (Bingimlas, 2009; 

Korte & Hosing , 2007) . One interview question was asked to establish whether the respective 

universities do provide the necessary ICT facilities. The findings show that the NWU does 

have the necessary ICT facilities as stated by AC1-INT1 "yes, but we as an institution still 

need improvement. I still believe that there has been enabling platform from the institution to 

use SS/SW web tools". The UNISA participant [BC4-INT2] persisted that "/ think the UN/SA 

does. They give us access to the software 's and the tools and the Internet access etc. and 

there is education and innovative unit so if you want the IT department to help you do extra 

things on blackboard". 

The UP participant [CC5-INT6] is confident that UP "is very privileged institution with such /CT 

infrastructure enab/ed," while participant [AC1-INT8] from the NWU was not able to establish 

whether the institution has all the necessary required ICT facilitation tools "/ am not sure". 

AC1-INT9 thought that they do: "yes, I believe they do". 

6.9.1.4.2 /CT investments (costs, risk and benefits) 

This section summarizes the findings on ICT investment in terms of cost, risks and benefits 

as part of SS/SW and ICT investment. The issue of risks associated with software crises is 

not yet over. Haigh (2010) notes that the term "software crisis" was coined in 1968 at NATO 

conference on software. Software crises occur due to a lack of adequate budget, design and 

execution, low productivity, lack of quality in the software and inability to meet users' 

expectations (Colburn et al., 2008). To date, many research studies have been conducted 

concerning the causes, effects and solutions to the crisis, but to no avail. IT projects tend not 

to be deliver on time, within budget and at a stage when it is needed in the organization. 
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The issues of cost implication, benefits, flexibility and risks for SS/SW and ICT investment 

may have been underestimated by most universities. One UNISA participant suggested that 

"cost implication in adopting SS/SW should be reflected upon, to invest into /CT projects may 

require finance to maintain it throughout the duration of operation. As we all know that 

broadband is expensive this days to keep such applications up and running". A UP participant 

argued that, besides the benefits that these SS/SW and ICT web technologies could bring to 

these institutions, "virtual reality is problematic and costly to establish and have it up and 

running requires a lot of time and expertise to implement". The NWU participants claimed that 

"broadband is very costly, except the cost implication have been brought down, interaction 

among students may be limited". 

Findings show that costs can become a controversy that can prevent the adoption of these 

SS/SW and ICT web instructional technologies in HES. This concern was expressed by the 

participants from the selected universities. CC5-INT5 and AC1-INT9 confirmed that 

"absolutely, the issue of costs, broadband cost, investing into /CT tools and it applications, 

maintenance, monitoring and controlling the contents that students may publish in an open 

domain requires finance". A UP participant emphasized the benefits that may be associated 

with investing in ICT technologies in HES. CC5-INT5 stated, "/ believe that using these !CT 

instructional technologies and its applications for education purposes towards to teaching and 

learning, may reduce cost through resource sharing, and increase collaboration across 

national and institutional borders as I have experienced. However, investing in an /CT tools 

and integrating it requires costs such as broadband adoption, software-as-a-service business 

models". The findings confi rm that SS/SW and ICT adoption should involve thorough 

consideration and evaluation as part of the business process of adoption. 

6. 9. 1. 4. 3 Heavy workloads 

The issue of workload may not be applicable in this instance. All the participants disclosed 

that workload was not factor that they considered a challenge that may hinder the adoption of 

ICT web technologies in education . Chisega-Negrila (2012) in turn believes that the integration 

of ICT instructional web technologies and applications into learning context would create an 

additional workload for students and educators. 

6.9. 1. 4.4 Insufficient educator time 

Lefever and Currant (2010) discovered that time is an institutional-level challenge that 

sometimes prohibits educators from integrating SS/SW and ICT tools in teaching and learning . 

They declare that educators require adequate time to incorporate these technologies 
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effectively. They need time for surfing the internet, organizing lessons and for growth through 

training programmes (Bingimlas, 2009; AI-Alwani , 2005). 

Participants did not feel that time limited them from effectively carrying out the required 

activities on a daily bases. BC4-INT3 from UNISA said "no I don't think so, I don 't think there 's 

any constraints on the part of the educator that may mitigate against using those social 

platforms. Personally, I don 't think it takes a lot of time to post and I don 't think time is any 

factor". 

6. 9. 1. 4. 5 Difficulty with integrating SS/SW for the facilitation of learning 

One UP participant claimed to have no difficulty integrating SS/SW and ICT web instructional 

tools in HES: "/ think in the UP context in particular that shouldn 't be a hindrance because 

from my experience the IT support service are there to assist those that struggles and the 

infrastructure is also there the access is there and the training is there ". The NWU participant 

contributed by saying that "it 's not difficult because it's a question of if you are embracing the 

/CT instructional web tools and using it in your field of teaching or learning, hence, am able 

post anything on a platform as long as the student has access to it". 

6.9.1.4.6 Not enough simultaneous access 

The participants all disagreed with the statement that simultaneous access is an issue. They 

believed that using these SS/SW and ICT web technologies actually helps them to manage 

their students in a more effective way. They further sustained that as educators, it is also their 

responsibility to use these tools, most specifically to engage with their students. 

One of the participants from the NWU said that "In terms of simultaneous access, I can 't really 

answer that. I believe that issues with not having simultaneous enough access may not be 

controversies as I do not fall under these category. Maybe some educators maybe challenged 

in those aspects". Supported by another participant who also "disagree that not enough access 

is an issue". AC1-INT8 argued that "concerning simultaneous access, yes. I think going to 

training, workshop and seminars are just not enough to ensure that the educator is adequately 

equipped. I am of the view that once an educator has gone through the training, they should 

also try to use these tools to ensure mastery of these tools". 

The rest of the participants felt that access is not issue when using these kinds of platforms 

for teaching and learning . They were positive that educators should use such platforms 

regardless of whether they find the time to do so or not. Some went on to state that it is the 

responsibility of educators to ensure that the learning process takes effect. 
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6.9.1.5 Other possible issues 

6. 9. 1. 5. 1 Lack of student exposure 

Lack of student exposure was suggested by the educators during the interviews, something 

that the researcher did not anticipate. The participants explained that some students come 

from disadvantaged homes. Their experience with computers may be limited. This poses a 

challenge to their learning process. The mode of assimilation of content and the use of ICT 

web technological applications of that particular student is limited. In such cases the student 

may not be able to cope as well as those that are technologically advanced (Cain, 2008; Mann, 

2008). 

One NWU interviewee said that there are other possible issues that should be considered. 

The participant suggested that "we should not rely so much on SSISW and !CT with 

technologies tools as a total way of doing things," continuing that "/ think these tools should 

serve as complementary to traditional ways but the effects will be for example there 's isolation. 

You see when one is working on his or her own without being directed, sometimes maybe 

misguided". 

AC1-INT1 continued the discussion on the issue of a lack of student exposure: "In instances 

whereby some students are not really exposed to this kind of tools and if you are going to be 

having some kind of assessments using these tools, some students might be a bit 

disadvantaged in the sense that they are only seeing these things at Tertiary levels they were 

never really exposed to them back at high school so it might deprived the poor or those who 

are not really exposed". 

6. 9. 1. 5. 2 University policy framework 

The find ings show that participants from UNISA and the UP did not feel that policy frameworks 

were stumbling blocks. They further ascertained that their policy framework actually requires 

them to use these web tools and applications for learning goals. At the NWU, all fingers point 

towards the university's policy framework. All participants in the NWU were positive that the 

university's policy framework restricts them. They also mentioned that they are confined to 

using what the university provides for them to use. Some of the participants believed that a 

lack of awareness also played a part since it limits them from actually using these tools. 

Participants indicated that they were exposed to use these web instructional tools at their 

previous employers. Unfortunately, they discovered that such platforms where not supported 

at their current institution. Some said that ICT web instructional technologies such as semantic 

blogging, discussion forums, wiki and other tools were not incorporated in their eFundi 
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LMSNLEs. For that reason , educators are not able to integrate such applications during the 

facilitation of learning . 

The next section introduces the last theme, Theme 5, which addresses educator development 

and support. 

6.10 Theme 5: Educator development and support 

6.10.1 Theme findings on support systems in HES 

A smaller number of codes were identified in relation to educational development and support 

programmes. Yet, these codes provide insight into educators' development. Educators play 

an essential role in students' lifelong learning . There is one main code with three sub-codes 

attached to it. The main code is 1) educators' support; and the three sub-codes are 2) training ; 

3) seminars; and 4) workshops. 

Research Question 5: 

What strategies could be put in place to develop and support teachers and learners to 

use of SS/SW and /CT web technologies in HES? 

Sub-question: 

This section required the interview participants to propose strategies for educator support. 

Only one interview questions emerged from this section . 

• Educators were asked to suggest approaches or recommendations for the development 

and support of educators. 
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Figure 6-6: Codes Generated to Represent Theme 5 

6. 10. 1. 1 Educator support 

Educators are significant people in HES. The success and the level of knowledge and 

experience of the students all depend heavily on the educators. However, the inability of 

educators to integrate SS/SW and ICT web instructional technologies in their teaching 

successfully has drawn much attention. There is a realization that educators lack the 

necessary ICT skills. Wood (2015) states that many educators are still not on same page with 

digital competence as their students. Many authors (Quadri & Olaojo 2013; Noor UI Amin , 

2013; Hooker et al., 2011 ; Angeli & Valanides 2009; Trinder et al. , 2008; Kumar et al. , 2008; 

Olakulehin, 2007) feel that educators are not making use of the possible features of ICT. 

Biogs, wikis, podcasts, vodcasts, and YouTube can be supportive to administer quality 

education and to create improved learning environments. Even though many educators are 

optimistic about the benefits of SS/SW, they continue to struggle with SS /SW and ICT 

technologies. The findings on educator support reveal that there is a need for workshops, 

training and seminars. 

The NWU participants indicated that "they do provide training, seminars and as well as 

workshops to the educators, if I can remember, I have attended quite a lot of training, 

workshops and seminars both on campus and externally". Participants from UNISA and UP 

suggested that for those educators who struggle or who find ICT web instructional 
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technologies difficult, "the first thing is to book yourself on the training but coming out of the 

training, is not obviously sufficient to sort of make you or confident or comfortable you have to 

play around with these web instructional tools and the more you often use it the better you 

would become and will definitely find amazing features". NWU participant AC2-INT10 added 

that "when I first came to UP in 2012, you know I book myself in the training because I didn 't 

know what the blackboard system". 

BC4-INT4 from the UP further explained that "I think once a week I see an email inviting me 

for training and it's your propagative as you know the educators they make time to go and 

learn so that you can actually use the tool". The NWU participants revealed that their university 

does "provide workshops, seminars and training required". Another participant said that "of 

course training is necessary the reason why most people will want a new thing it's because of 

they don 't know how it works you see but if there is support services especially in term of 

training, if somebody is trained on how these new technology works that person becomes 

confident in using it because she/he has been trained so that's one strategy". 

Participants from all three universities revealed that they would recommend workshops, 

seminars and training . Hooker et al. (2011) further sustain that educators have to go through 

four stages, namely emerging , applying, infusing and the transforming stage. There is need 

for educator support programmes and it is important at any institution. 

6.11 Chapter summary 

The primary objective of this chapter was to discuss and interpret the findings of the interviews 

with the participants from the NWU, UNISA and UP. The report discusses each of the themes 

derived from the open coding using a qualitative data instrument (ATLAS. ti). The chapter 

provided an extensive detailed analysis of all the themes as supported by the existing 

literature. 

Five themes emerged from the interviews. These themes relate to SS/SW and ICT web 

technology adoption in HES, educators' perceptions of SS/SW and ICTs tools in HES, 

educational impact and benefits of Web 2.0/3.0 and ICTs in HES, controversies and 

challenges related to adopting SS/SW in HES and educator development and support. These 

themes from the qualitative research are paired with the quantitative results to support a 

framework for social software adoption in HES. 

In summary, this chapter shows how the integration and adoption SS/SW and ICT web 

instructional technologies would impact positively on quality education and mode of delivery, 

improved student performance, enthusiasm, educational opportunities and easy access to 
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educational resources. It furthermore explored the associated benefits that SS/SW and ICT 

technologies could bring to the institution. These findings also presented educators' views and 

perceptions of web technolog ies for teaching purposes and expounded on the challenges that 

may influence the adoption process in HES. Finally, it elaborated on the need for a 

development support system. Chapter 7 details the quantitative data analysis and offers an 

interpretation. 
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CHAPTER 7 

QUANTITATIVE DATA ANALYSIS AND INTERPRETATION 

7.1 Introduction 

Chapter 6 detailed the results of the first part of the MMR, namely the qualitative research (see 

Figure 4.1 ). This chapter analyses and discusses the second research methodology adopted 

as part of the MMR, namely quantitative research. The chapter presents the quantitative data 

analysis and interpretation through the use of questionnaires that tested students' views about 

the adoption of SS/SW and ICT tools as supplementary resources in pedagogical settings. 

The Statistical Package for Sciences (SPSS) version 22 and Microsoft Excel (showing 

descriptive and inferential statistics such as frequencies, tables, figures, percentages, and 

correlation tests) were used in the data analysis. 

7.2 Data sampling and collection procedure 

This study aims to present a framework for social software adoption in HES, with the primary 

objective being to overcome the flaws of existing traditional methods of teaching and learning 

and to venture further into !CT-enabled technologies (Web 2.0/3.0) . A questionnaire was 

deployed as the second data collection instrument and data was gathered by means of the 

personal administration of the questionnaire and an online survey using Question Pro services. 

The questionnaire consists of sections A to G (see Annexure I: Questionnaire guide). This 

allowed participants to communicate and to share their views. The online survey enabled by 

QuestionPro services offered respondents the ability to consent to participation in the survey 

by simply clicking on the link which automatically directed them to the main questionnaire. The 

questionnaire took between 5 and 10 minutes to complete. 

The questionnaire was directed at the targeted audience (students) from across the three 

selected universities. The responses gathered from participants and the online survey 

(QuestionPro services) were captured in a database, which was then transferred to SPSS 

(version 22) for analysis and interpretation. The SPSS was deemed useful for analysing 

quantitative data. SPSS was useful during the coding process. Descriptive statistics and 

frequencies were derived according to the structures and variables of the questionnaire. 

The rest of the chapter is divided into sections and sub-sections as follows: Section 7.2 

presents the data sampling and collection procedure. Sections 7.2.1-7 .3.5 present the 
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descriptive statistics analysis and frequencies of the demographic variables. Section 7.3.4 

entai ls cross-tabulation, interpretation and discussion of results from section B to G. Section 

7.5 presents the reliability analysis. Section 7.6 discusses the correlational measures and 

Section 7. 7 summarizes the whole chapter. 

7.2.1 Descriptive Statistics and Frequencies 

The descri ptive statistics process began with Section A of the questionnaire as categorized 

below: 

• Section A: Demographic variables 

• Section B: Internet awareness and access 

• Section C: Integrating ICT tools and application in HES 

• Section D: Framework analysis of semantic web-based in educational systems (SWBES) 

• Section E: Students' digital competences and confidence level 

• Section F: Controversies/challenges associated with the adoption of SS/SW and ICT web 

technolog ies encountered by educators 

• Section G: Student development and support programme. 

7.3 Analysis of demographic results 

7.3.1 Section A: Demographic variables 

This section analyses the results in correspondence with the research objectives. These 

results were organ ized in frequency tables and figures. Respondents' background information 

such as gender, age, institution, qualification and academic background are demonstrated 

below. 

7.3.1.1 Gender 

The questionnaire was administered across three selected universities and targeted students 

from various academic domains and programmes. The aim was to establ ish students' views 

on the adoption of social software in HES and on the application of these social software and 

ICT tools as complimentary to teaching and learning processes. 
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■ Frequency 

■ Valid Percent 

Figure 7-1: Gender 

Male 

505 

52.1 

52.1 

Gender 

47.9 

Female 

Valid 

464 

47.9 

100.0 

Total 

969 

100.0 

A total of nine hundred and sixty nine (969) respondents completed the questionnaires. Male 

students had a slightly higher representation than females with 52.12% compared to 47.88%. 

The slight imbalance did not have any significant bearing. 

7.3.1.2 Age 

Respondents could choose between the age categories 18-25; 25-31 and 31 and above. Out 

of 969 respondents, the majority were students between the age of 18 and 25 (72.1%); 

followed by 20.6% between 25 and 31 and 7.2% aged 31 and above. This implies that the 

younger generation is more likely to accept change as opposed older people. Change is 

inevitable, and several higher education institutions are beginning to realize that new models 

of teaching and learning are needed to meet the needs of members of information age 

societies (Angeli & Valanides 2009; Minocha, 2009). 

■ Valid Percent 

■ Frequency 

Figure 7-2: Age 

18-25 

72.1 

699 

Age 

-25-31 

20.6 

200 

160 

Valid 

31 and above 

7.2 

70 

Total 

100.0 

969 



7.3.1.3 Name of Institution 

The three universities were selected based on their location, mode of education delivery and 

infrastructure. 

Name of institution 

■- -- -- -- -- -NWU (MFK) NWU (POTCH) NWU (VAAL) UNISA 
UNIVERSITY OF 

Total 
PRETORIA (UP) 

Valid 

■ Frequency 304 166 163 182 154 969 

■ Valid Percent 31.4 17.1 16.8 18.8 15.9 100.0 

Figure 7-3: Name of Institution 

7.3.1.4 Level of Study 

The researcher anticipated that undergraduate students would be most likely to absolve these 

SS / ICT tools and its applications in their teaching and learning as compared to post-graduate 

students who have already been inducted into the educational system. This would signify that 

students shou ld be exposed to these ICT tools during the course of their learning processes 

as it helps them with their career. The result denotes that the majority (66.6% - 645) were 

students who are currently doing their degree (undergraduate) ; followed by 14.7% (142) who 

are currently doing diploma (undergraduate). 
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Total 

Post-graduate (PhD) 1 

Post-graduate (Masters) ■ 

Level of study 

Post-graduate (Honours) •• --■ 

Degree (Undergraduate) ■-------------
Diploma (U d n ergra ua e d t ) 1 

Diploma Degree Post- Post- Post-

Undergrad1 Undergrad1 graduate graduate graduate Total 

ate} ate} (Honours} (Maste rs} (PhD} 

I ■ Va lid Percent 14.7 66 .6 16.1 2.1 0.6 100.0 

I ■ Frequency 142 645 156 20 6 969 

Figure 7-4: Level of Study 

7.3.1.5 Academic performance 

The table below demonstrates what percentages of students believe that they are performing 

well in their area of studies. The respondents were asked to rank their academic performance 

between 30-45%; 50-65%; 70-75% and finally, 80-100%. Most students (608 - 62.7%) 

indicated that they achieve between 50-65%. 

Academic performance 

608 

L 326 

12 1.2 ~ 
30% -45% 50%-65% 70%-75% 

Valid 

■ Frequency 12 608 326 

■ Valid Percent 1.2 62.7 33.6 

Figure 7-5: Academic performance 
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80% -100% 

23 

2.4 

969 

Total 

969 

100.0 



7.4 Cross-tabulation and interpretation of results 

7.4.1 Section B: Internet awareness and access 

Section B and C of the study addressed the first literature matrix theme in Chapter 2, which 

relates to ICT. The first aim was to answer the first research question: How will SS and ICT 

tools help improve learning enthusiasm and ease access to education when it is successfully 

adopted? This section also aimed to determine students' basic computer skills and their 

internet awareness, access and usage. It cannot be overemphasized that the use of SS offers 

students freedom to follow other distance training programmes, to determine their own pace, 

to choose the way they learn best, and to engage in a learning relationship with peers. 

Minocha (2009) mentions that it is difficult to measure the extent to which online forums, wikis, 

biogs, podcasts, and so on, are actually used in virtual learning environments (VLEs). There 

is also ongoing debate as to whether SS initiatives should be concealed behind the structures 

of an institutional VLE, or whether they should be openly published on the internet for the 

benefit of students everywhere. Mcloughlin and Lee (2008) aver that when considering the 

representations and the discussions presented before us, there can be no doubt that the 

learning process occurs in a socio-cultural system within which students use diverse 

technological tools and several platforms to engage and to produce collective activity, enabled 

by technology affordances. Based on this claims, the researcher posed questions to 

respondents and their responses were as discussed below. 

This section of the questionnaire included six questions (81 , 82, 83, 84, 85 and 86, see 

Annexure J: Questionnaire Guide). There questions were as follows: "Do you have basic 

computer skills (Ms Word, Excel , PowerPoint, Access, Internet etc)?"; "Do you have access 

to the internet?"; "How/when do you often access the internet?"; "Where do you basically have 

access to the internet?"; Can you approximate the number of hour (s) you spend using the 

internet in a day?" and "When you access the internet, what purpose do you use the internet 

for?" Respondents' responses were compared across the three (3) selected universities so 

that a cross-tabulation was used in analysing the responses (Section B). 

For the benefit of this study and the consistency of the data analysis, the responses 

"completely agree" and "agree" were merged to represent agree or affirmative and the 

responses "disagree" and "completely disagree" were merged to represent disagree or 

negative. Out of 304 respondents from the first campus who were asked in the questionnaire 

(81 ), "Do you have basic computer skills (Ms Word , Excel, PowerPoint, Access, Internet etc), 

261 of 85.8% agreed that they have basic computer skills, internet awareness, access and 

usage. At the NWU Potchefstroom Campus, 132 out of 166 answered positive. This implies 
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that 79.5% affirmed that they do have computer skills . At the NWU Vaal Triangle Campus, 

163 respondents answered the question, and 79.8% confidently agreed that they possess 

basic computer skills and internet awareness, exposure and have access. 

Out of 182 respondents at Unissa, 146 (80.2%) affirmed that they do have basic computer 

skills. This result may be due to the fact that Unisa offers open distance learning (ODL). In th is 

case learners are expected to know the basic concepts of computer skills to enable them fulfil 

tasks and learning activities. Respondents of the 154 respondents from the UP, 78.6% agreed. 

When all 969 responses are viewed together, 81 .6% affirmed that they have basic computer 

knowledge and knowledge of how to use the internet. 

The second question in this section (B2) was whether respondents from these universities 

have access to the internet. The majority of the respondents (92% - NWU; 89.2% and 89% 

Unisa; 79.1 % and 89. 7% UP) agreed that they do have internet access. When viewing all 969 

respondents together, a comfortable 88.3% agreed. 

Third question in this section (B3) attempted to understand how often students access the 

internet, since the second question (B2) revealed that majority of students do have access to 

the net. The variables used were "every day", "2-3 days", "and once a week", "more than a 

week". The responses are presented in Annexure Section B. The NWU (MFK) responses were 

65.1 % were "every day"; 20.4% "2-3 days"; 9.9% "once a week" and 4.6% "more than a week". 

The NWU Potchefstroom Campus responses were 62% were "every day"; 21 . 7% "2-3 days"; 

11.4% "once a week" and 4.8% "more than a week". The NWU Vaal Triangle Campus 

responses were 60.1 % "every day"; 22. 7% "2-3 days"; 14. 7% "once a week" and 2.5% "more 

than a week". The Unisa responses were 38.5% "every day"; 41.8% "2-3 days"; 15.4% "once 

a week" and 4.4% "more than a week". Finally, the UP responses were 57.8% "every day"; 

22.7% "2-3 days"; 13.6% "once a week" and 5.8% "more than a week". When viewed together, 

the majority of respondents (57.6%) responded with "every day"; 25.4% with "2-3 days"; 

12.6% with "once a week" and 4.4% with "more than a week". 

The fourth question in this section (B4) aimed at determining where students carry out their 

day-to-day activities. Respondents of the respondents from the NWU Mafikeng Campus, 

46.4% indicated campus; 11 .2% were home; 42.4% both (campus and home). Respondents 

from the NWU Potchefstroom Campus, 33. 7% indicated the campus; 15. 7% were home; 

50.6% both (campus and home). Respondents from the NWU Vaal Triangle Campus, 46.4% 

indicated campus; 11 .2% were home; 42.4% both (campus and home). This implies that most 

students accesses internet both on the campus and at home. The percentage of students who 
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access the internet on the campus is sl ightly higher at 41 . 7%, with 41 .1 % accessing it at home. 

Smaller percentages indicated other places (15.1 % and other work place 2.2%). 

The fifth question in this section (B5) related to the number of hour(s) spent using the internet 

in a day. The result shows that quite a reasonable number of hours are spent on the internet. 

Those who spend between 3-4 hours made up 39.3%; 1-2 hours made up 37.9%; 0-1 hour 

made up 12.4% and 5 and above with 10.4%. The final question in this section (B6) focused 

on understanding the purpose for which respondents use the internet and the results revealed 

that 30.3% would use the internet for entertainment, educational uses, information 

searching/filtering , and research activities. 

7.4.2 Section C: Integrating ICT tools and application in HES 

In Section C, the aim was to ascertain whether the integration of SS and ICT tools and its 

applications in HES will compl iment teaching and learning. With the successful integration of 

ICT tools into educational systems, learners can source and browse e-books, and have easy 

access to educational resources and personnel (mentors, experts, researchers, professionals, 

and peers all over the world) . A number of authors (Madhukar, 2013; Mages, 2013; Bonifacio, 

2013; Noor UI Amin , 2013; Yuen et al, 2011; Bottino, 2003; Sharma, 2008) mention that the 

use of ICT can improve performance, teaching , administration, and develop relevant skills in 

disadvantaged communities. They maintain that it also improves the quality of education 

through facilitation of learning by doing self-learning, problem solving, information seeking and 

analysis, and critical thinking , as well as the ability to communicate, collaborate and teach. In 

an effort to test these claims, the researcher posed a series of questions to participants on SS 

and ICT integration/adoption higher learning. 

Five questions in the questionnaire guide, namely C1 , C2, C3, C4 and C5, asked the 

respondents to indicate the extent to which they agree or disagree with the following 

statements in Section C: "The adoption of social software and Information and Communication 

Technologies (ICTs) tools and application in teaching and learning : can assist learners with 

their course module", "can improve easy access to education at any given time and place", 

"can improve quality education delivery", "can improve learners' performance", and "can 

increase learning motivation, enthusiasm and collaboration". 

The table below provides a breakdown of the answers. The majority of students were very 

optimistic about the adoption of SS/SW and ICT web technologies to support teaching and in 

HES. 
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Table 7-1: 

Item 

C1 - SS/SW and ICT web technologies in HES can assist learners with 

their course module 

Frequency Percent Valid Percent Cumulative Percent 

Completely agree 1281 129.0 29.0 129.0 

~gree 345 ~5.6 35.6 64.6 

Disagree 1221 122.8 22.8 87.4 

Completely disagree 122 12.6 12.6 100.0 

irotal 969 100.0 100.0 

Table 7.1 clearly shows that out of the 969 respondents from the three selected universities, 

345 (35.6%) respondents agreed. Two-hundred and eighty-one respondents (29%) 

completely agreed . When viewed together, 626 (64.6%) out of the total sample of 969 affirmed 

that adopting SS/SW and ICT tools in HES can assist students with their course modules. 

The next question in this section (C2) related to whether the adoption of SS/SW and ICT web 

technologies would improve or guarantee easy access to education, educational materials 

and contents at any point in time and place. The table below shows the responses to this 

question. 

Table 7-2: 

Item 

C2 - SS/SW and ICT web technologies in HES can improve easy 

access to educational contents and resources at any given time or 

place 

Frequency Percent Valid Percent Cumulative Percent 

Completely agree 1277 128.6 28.6 128.6 

~gree 388 140.0 40.0 p8.6 

Disagree 1201 120.7 20.7 ~9.4 

Completely disagree 103 10.6 10.6 100.0 

rrotal 969 100.0 100.0 

Out of the total number of responses, 277 (28.6%) completely agree; 388 (40%) agree; 201 

(20. 7%) disagree, while 103 (10.6%) completely disagree. This signifies that respondents view 

the adoption of ICT web technologies as positive, not only will it assist students with their 

course module, but it will also improve students' access to educational materials. It will 

promote quality education delivery. The third question (C3) sought to determine whether 

SS/SW and ICT tools in HES will improve the method , mode and style of education delivery 

and possibly replace the trad itional approach of educational delivery. 
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Table 7-3: C3 - SS/SW and ICT web technologies in HES can improve quality 

education and ways of offering education to students 

Item Frequency Percent Valid Percent Cumulative Percent 

Completely agree 303 31.3 31.3 31 .3 

!Agree 406 141 .9 141 .9 ~3.2 

Disagree 195 ~0.1 ~0.1 93.3 

Completely disagree 65 p ,7 p,7 100.0 

Total 969 100.0 100.0 

This table depicts the extent to which respondents agreed or disagreed with the question on 

quality education delivery. The table denotes that the majority of respondents were positive 

that the adoption ICT web technologies for the facilitation of learning would improve the quality 

of education delivery (Noor UI Amin, 2013). However, whether the adoption of SS/SW and ICT 

web technologies can replace the old traditional approach of education delivery is debatable. 

Moreover, these SS/SW and ICT web technologies can be adopted as embedded tools to 

complement the traditional approach for quality education delivery. 

The table above shows that 303 (31.3%) respondents completely agreed and 406 (41 .9%) 

agreed. Respectively 195 (20.1 %) and 65 (6. 7%) disagreed and completely disagreed. When 

viewed together, 709 out of 969 (73.2%) respondents agreed . 

Table 7-4: C4 - SS/SW and ICT web technologies in HES can improve learners' 

performance 

Item Frequency Percent Valid Percent Cumulative Percent 

Completely agree 199 20.5 ~0.5 ~0.5 

Agree 447 46.1 146.1 66.7 

Disagree 212 21 .9 ~1 .9 88.5 

Completely disagree 111 11 .5 11 .5 100.0 

Total 969 100.0 100.0 

The table reveals respondents that the majority of students (66.6%) felt that integrating and 

adopting SS/SW and ICT tools would improve their academic performance. This implies that 

learners think they will be more active, participative, creative, interactive, and collaborative 

and that they would build community of presence. It is clear that students will have increased 

educational opportunities. Mcloughlin and Lee (2007, 2008, 2010) and Klamma et al. (2007) 

affirm that the emergence of new Web 2.0 and 3.0 concepts and technologies are opening 
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doors for an effective learning and have the potentials to support lifelong competence 

development. 

The final research question in th is section (C5) related to whether the adoption of SS/SW and 

ICT web technologies into HES can or will increase learning motivation, enthusiasm and 

collaborative learning . 

Table 7-5: CS - SS/SW and ICT web technologies in HES can increase learning 

motivation, enthusiasm and collaboration 

Frequency Percent Valid Percent Cumulative Percent 

Completely agree ~74 ~8.3 28.3 28.3 

~gree 1436 145.0 45.0 73.3 

Disagree 150 15.5 15.5 88.8 

Completely disagree 109 11 .2 11 .2 100.0 

!Total 969 100.0 100.0 

Table 7.5 displays the results of the final question of this section . When this result is viewed 

together, the majority of respondents (73.3%) affirmed that the integration of web technology 

tools for the purpose of enrich ing educational contents would increase learners' satisfaction. 

This implies that students wi ll be motivated , enthusiastic and will be offered a platform for 

collaboration and peer-to-peer engagement. 

The results of this section (C1 , C2, C3, C4 and C5) are supported by several authors (Mages, 

2013; Madhukar, 2013; Wood , 2015) who are of the opinion that ICT has the potential ability 

to improve ease of access and the teaching methods so that learners are able to access 

information at any given point in time or place. It has a direct effect on the approach taken to 

transfer learning to learners (Madhukar, 2013; Mages, 2013; Bonifacio, 2013; Noor UI Amin , 

2013; Angeli & Valanides, 2009; Jaffer et al. 2007). Therefore, ICT supported education will 

ultimately lead to the democratization of education (Madhukar, 2013). This in turn prepares 

learners for lifelong learning. Madhukar (2013), Mages (2013) and Bonifacio (2013) state that 

the ultimate contribution of SS/SW and ICT web technologies in the context of education is 

easy access to learning. This is particularly true for emerging countries such as India. India 

has over a billion citizens and a large young population , which means that it needs a large 

recognized educational system (Madhukar, 2013; Mages, 2013; Bonifacio, 2013; O'Reilly, 

2005). 
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The figure below provides an overview of the responses to all questions in this section (C1 , 

C2, C3, C4 and C5) and demonstrates the extent to which students agree or disagree with the 

adoption of SS tools in HES. 

Respondents' views about ICT adoption 

in HES 

Can assist Can Can Can Can 
learners improve improve improve increase 

with their easy quality learner's learning 
course access to education performan motivation 

module? education delivery? ce? 
at any enthusias 

given time m and 
and place collaborati 

on? 

■ Integrating ICT tools and application 

■ 

■ Agree 

■ Disagree 

Figure 7-6: 

in HES 

64.60% 68.60% 73.20% 66.60% 73.30% 

35.40% 31.40% 26.80% 33.40% 26.70% 

General views of the respondents on the adoption of SSISW and JCT 

web technologies in HES 

In conclusion, SS/SW and ICT technologies in education has paved the way for a reformation 

of pedagogical business administration process and the facilitation of learning (Arkorful & 

Abaidoo, 2015; Livingstone, 2015). One of the arguments in the literature as discussed in 

Chapter 2 is that adopting and integrating new ICT technologies into HES (Livingstone, 2015) 

will propel the drive for pedagogical innovation . 

Over the past two decades, technological inventions have paved the way for the consideration 

of different tactics in educational contexts, with consideration of the design scheme, delivery 

and assessment of facilitation of the learning process (Tse et al. , 2010; Sheehy, 2008; Woo 

et al. , 2011; Jimoyiannis et al. , 2013). With the advent of SS/SW and ICT technologies, there 

has been a move away from the mere delivery of content to the creation and facilitation of rich 

and diverse kinds of interactions between students, educators and course content 
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(Livingstone, 2015; Mcloughlin , 201 O; Bolliger & Shepherd, 201 O; Ching & Hsu, 20 11 ; Deng 

& Yuen , 2011 ; Yang , 2009; Zorko, 2009). 

Both educators and students are now confronted with a range of possibilities and ICT 

technologies. This makes varied approaches to education possible, enabling students to be 

self-directed, self-governed, enthusiastic and vigorously engaging in the learn ing process. 

This is fundamental and is a move away from the traditional approach to learning and teaching 

(Wood, 2015; Woo et al. , 2011 ; Mcloughlin, 2010). HES has crucial part to play, one of its 

mandates is that, apart from just completing a degree, students should be prepared to face 

the work industry, and this linked to when and how students learn (Davies et al., 2007). The 

combined use of SS/SW and ICT technologies as complementary tools to support teaching 

and learning will assist HES to fulfil this mandate (Klamma et al., 2007) . SS/SW will therefore 

continue to be recognized in the pedagogical arena (Klamma et al. , 2007). 

The drive is now for educators to advance onward by adopting these web technologies and to 

be acquainted with them as complementary tools for educational purposes. They should do 

so as it will ensure that their students are provided with the best teaching facilities so that 

effective learning can take place (Livingstone, 2015; Mcloughlin & Lee, 2010) . 

7 .4.3 Section D: Framework analysis of SWBES 

The primary goal of this section of the study is to explore the concept of Web 2.0 and web 3.0 

using the proposed framework to analyse the strengths, weaknesses, opportunities and 

threats of SWBES. This concept of SWBES is in alignment with the fifth literature matrix theme 

in Chapter 2 (Sections 2.8, 2.8.1, 2.8.2, 2.8.3, 2.8.4 and 2.8.5 - 2.9, 2.9.1 , 2.9.2, 2.9.3, 2.9.4 

and 2.9.5) . It answers the second set of research questions, namely "What are students' 

perceived views on SS?" and , "How can the proposed framework and a SWOT analysis 

explore the flaws and effectiveness of Web 2.0 and Web 3.0 in education?" In order to address 

these questions, the researcher attempted to determine whether students are aware of SS/SW 

and its possibilities and capabilities. Two main questions were directed to students as depicted 

in the questionnaire guide, Section D. The first question in section D1 is "Would you agree 

that you are familiar with some of the following social SSISW & ICT tools application such as 

Facebook, Twitter, YouTube, Skype, Blog, Wiki, Digital Library, Podcast, myUnisa, eFundi , 

clickUP, MyTUKS, Blackboard/WebCT, Overhead projector?" 

To answer this question, a cross-tabulation was generated using the SPSS statistical package 

tool based on the respondents derived from the questionnaire among the three selected 

universities and the results are shown in the below tabulation . 
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Table 7-6: A3 - A cross-tabulation of respondents who are familiar with SS/SW 

and ICT web technologies and applications 

Comp. 
Name of institution Comp. agree Agree Disagree disagree Total 

NWU (MFK) Count 112 92 59 41 304 

% within A3. Name 36.8% 30.3% 19.4% 13.5% 100.0 
of Institution % 

NWU K;ount 141 83 28 14 166 
(POTCH) 

% within A3. Name ~4.7% 50.0% 16.9% 8.4% 100.0 
of Institution % 

NWU (VAAL) Count 50 57 32 24 163 

% within A3. Name 30.7% 35.0% 19.6% 14.7% 100.0 
pf Institution % 

UNISA Count 102 59 13 8 182 

% within A3. Name 56.0% 32.4% 7.1% 4.4% 100.0 
pf Institution % 

UNIVERSITY Count 57 70 19 8 154 
OF 

% within A3. Name 37.0% 45.5% 12.3% 5.2% 100.0 PRETORIA 
(UP) 

pf Institution % 

[Total Count 362 361 151 95 969 

% within A3. Name 37.4% 37.3% 15.6% 9.8% 100.0 
pf Institution % 

The above table suggests a cross-tabulation which supports the justification and responses 

concerning the level of students' familiarity with these SS/SW and ICT web technolog ies and 

its appl ications (Facebook, Twitter, Youtube, Blog , Wiki , Dig ital Library, Podcast, myUnisa, 

eFundi, Google classroom, Blackboard). Among these three universities, the NWU (MFK) was 

the first to be represented in table. Out of 304 respondents from the NWU Mafikeng Campus, 

112 (36.8%) and 92 (30.3%) respectively completely agreed and agreed that they are familiar 

with the concepts of SS/SW and ICT web technologies tools as mentioned above. A majority 

of 67.1 % therefore confirmed that they are familiar with these tools. Out of 166 respondents 

from the NWU Potchefstroom Campus, 41 (24.7%) and 82 (50%) completely agreed and 

agreed respectively. Therefore implies that 74.7% agreed. Similar results were found at the 

NWU Vaal Triangle Campus. Out of 163 respondents from the NWU Vaal Triangle Campus, 

107 either completely agreed or agreed. This comes to a total of 65.7%. 

A total sample of 182 Unisa students were asked about their degree of familiarity with ICT web 

technologies and applications, and 102 (56%) and 59 (32.4%) respondents completely agreed 
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and agreed respectively. When viewed together, a remarkable 161 (88.4%) respondents 

indicated a high level of confidence with these ICT tools and applications. Finally, 154 

respondents from the UP were asked about their level of familiarity , and 57 (37%) and 70 

(45.5%) respondents were completely agreed and agreed respectively. In total , a majority of 

127 (82.5%) respondents concurred. 

In summary, when viewed together, out of the total sample size of 969, 723 (74.7%) 

respondents revealed that they are familiar with the concepts of ICT SS/SW and ICT web 

technolog ies and its applications for teaching and learning. Two-hundred and forty-six (27.1 %) 

respondents disagreed. This result is supported by Noor UI Amin (2013) , who mentions that 

ICT has been present in a pedagogical context for a while, so it is not a new concept. In 

addition, research studies highlight that the advent of Web 3.0 and Web 2.0 technolog ies are 

fundamental for integrative, reflective and shared learning and therefore offers possibilities of 

supporting lifelong skill development (Moges, 2013; Madhukar, 2013; Mcloughlin & Lee, 

2007, 2008, 201 0; Klamma et al. , 2007). 

The second question in this section, D2, asked: "Based on your understanding of these tools, 

what is your view of the application of these SS/SW and ICT tools to support teaching and 

learning in higher education?" This question was divided into sub-questions (D2.1 , D2.2, D2.3, 

D2.4, D2.5, D2.6, D2.7, D2.8, D2.9, D2.10 and D2.11) using the ranking order (1 = Very 

supportive; 2 = Supportive; 3 = Not aware; 4 = Not supportive) to help understand students' 

views on SS/SW and ICT web technologies and its application to support teach ing and 

learning. 
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Table 7-7: D2 - Respondents from NWU's (MFK) perceived views on SS/SW and 

ICT tools in supporting teaching and learning in HES 

Items V. Supportive Supportive Not aware N. supportive 

D2.1. Overhead projectors 140.1% 26.6% ~8.3% 4.9% 

D2.2. Blackboard/WebCT 18.1% 33.2% 34.9% 13.8% 

D2.3. Digital library 126.6% 44.4% 124% 4.9% 

D2.4. Learning with 3D wiki 128.6% 42.8% ~7% 2.3% 

D2.5. Social networking sites 32.2% 39.8% ~3.7% 4.3% 
(Facebook, Twitter, 
IYouTube, and Skype) 

D2.6. Semantic blog/Micro 128.3% 43.4% 125% 3.3% 
blogging 

D2. 7. PodcasUvodcast 30.6% 34.9% 30.9% 3.6% 

D2.8. eFundi ~6.8% 120.1% 10.9% ~.3% 

D2.9. MyUnisa 0% 0% 145.7% 54.3% 

D2.10. ClickUP 0% 0% 71.1% 28.9% 

02.11 . MyTUKS K)% 0% 32.6% ~7.4% 

The terms "very supportive" and "supportive" were combined to represent supportive and "not 

aware" and "not supportive" were combined to represent not supportive. The results of the 

three campuses of the NWU indicated that students use e-Fundi extensively on all three 

campuses. On all three campuses it seems that this is the tool used most frequently. When 

the question in section D2.9 was raised with the respondents from Unisa to indicate whether 

they regard myUnisa as supportive or not, the majority of the respondents (67%) indicated 

that the myUnisa learning platform is supportive. The majority of the respondents from the 

University of Pretoria indicated that the ClickUP (84.10%) and MyTUKS (91 %) learning 

platforms are supportive. 

The interesting find ing to note from the answers to the questions in this section, is that students 

seem to have a more positive attitude towards the different LMSs than to any of the other 

technologies. This means that these learning platforms do make a great contribution to 

teaching and learning. The next section provides the researcher with a detailed interpretation 

of the results of student digital competence and confidence levels. 

7.4.4 Section E: Students' digital competences and confidence levels 

This section aims to answer the third research question: "What is the extent of educators and 

students' ICT confidence, readiness, will ingness, and their digital competence to ensure a 
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systematic and systemic approach to supporting and sustaining technological innovation in 

teach ing and learning?" 

This section included a series of questions. Question E1 tested whether technophobia exists 

among the participants. The participants were asked "Do you have phobia towards ICTs and 

web technologies?" The results are shown below. 

Do you have phobia towards ICTs and web technologies 

11111 _ - - -Complet ely agree Agree Disagree Completely disagree 

■ Frequency 62 157 414 336 

■ Valid Perce nt 6.4 16.2 42.7 34.7 

Figure 7-7: E1 - Phobia of ICTs and web technologies 

The figure above reveals that the majority (77.4%) of the participants disagreed with question 

E1 , wh ich implies that they do not have phobia when using ICTs and web technolog ies. 

E2 and E3 concerned behavioural patterns, attitudes and difficulties when using SS/SW and 

ICT tools and application such as Facebook, Twitter, YouTube, Skype, biogs, wikis, myUnisa, 

eFundi, clickUP, MyTUKS etc. The resu lts are illustrated in Figure 7.8. The respondents 

completely agreed, 79.4% had a positive attitude when using ICTs web technolog ies. This 

also implies that the students are digital natives. Trinder et al., (2008) mentions that the term 

digital native implies that students are able to make use of technological tools to meet their 

essential needs. They can for instance capture photographs for projects through the use 

mobile devices and distribute them among fellow students using different SS/SW and ICT web 

technologies and applications. 
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Behavioural 
attitudes/perception 

• 
Completely agree 

■ Frequency 300 

■ Valid Percent 31 

■ Frequency ■ Valid Percent 

■ I - I -
Agree Disagree 

Completely 

disagree 

469 113 87 

48.4 11.7 9 

Figure 7-8: E2- Students' behavioural attitudes and technophobia 

Although the majority of the respondents indicated in question E2 that they do not feel negative 

about using ICT web technologies, a follow-up question was asked to determine their level of 

confidence when using these tools. It is clear that a positive attitude and confidence do not 

always go together, since the majority (70.8%) of the respondents agreed that some of these 

ICTs tool and web applications can be challenging to use at times, despite their positivity about 

it. 

■ Ser iesl 

Figure 7-9: 

Do you find any of these tools and applications as listed in 
(question E2) difficult to use? 

33 
37.8 

16.9 
12.3 - -Completely agree Agree Disagree 

Completely 
disagree 

33 37.8 16.9 12.3 

E3 - Difficulties to use ICTs and web technologies 
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Question E4 attempted to establish the students' confidence level with the question: "How is 

your confidence level when using any of the ICT tools and application such as Facebook, 

Twitter, YouTube, Skype, biogs, wikis, Digital Library, podcasts, myUnisa, eFundi , clickUP, 

MyTUKS etc. in your learning?", and ES asked "How is your willingness/readiness to use ICT 

tools and application in your learning?" 

The following rating was used to answer E4 and ES: 1 = "Outstanding" 2 = "Standard 3 = 

"Average" 4 = "Basic" and, 5 = "Poor". As well as "Willing", "Enthusiastic", "Not willi ng", "Not 

interested" and "Normal". For question E6, choices included completely agree, agree, 

disagree and completely disagree (see Table 7.9) . 

Table 7-8: Confidence level, willingness/readiness to use ICTs web technologies 

supporting teaching and learning in HES 

Items Frequency Percent 

E4. How is your confidence level when using ICTs? 

K:>utstanding 369 38.1 

Standard 376 38.8 

~verage 168 17.3 

Basic 39 14.o 

Poor 17 1.8 

E5 How is your willingness/readiness to use ICTs? 

Willing 1445 145.9 

Enthusiastic 341 35.2 

Not willing 52 5.4 

Not interested 31 3.2 

Normal 100 10.3 

E6 Would you agree that your educators/supervisors use ICT applications to 
facilitate learning? 

Completely agree 1283 ~9.2 

~gree 543 56.0 

Disagree 104 10.7 

Completely disagree 39 14.o 

Section E4 aimed to determine students' confidence levels. Out of 969 participants, 376 

(38.8%) participants could attest that their confidence level is standard, while, 369 (38.1 %) of 

respondents bel ieved that their confidence is outstanding . The respondents who indicated 

average confidence levels numbered 168 (17.3%). The remaining were those by minority with 

176 



39 and 17 of 4%; 1.8%. Table 7.9 provides an overview of the frequencies and the percentages 

of respondents' level of confidence. A cross-tabulation table was plotted to compare the 

responses using an age distribution in an effort to provide a true reflection . 

Table 7-9" 

Items 

A2. Age 18-25 

25-31 

A2 - Age * E4 - Cross-tabulation of confidence level when ICT tools 

and applications such as Facebook, Twitter, YouTube, Skype, Blog, 

Wiki, Podcast, myUnisa, eFundi, clickUP, MyTUKS etc. in learning 

Outstanding Standard Average Basic Poor 

274 ~65 123 23 14 

65 87 29 16 3 

31 and above 30 124 16 0 0 

Total 369 376 168 39 17 

The table shows that age is a determinant of students' level of confidence. Of the 376 

participants who attested that their confidence level is standard, 265 fell into the age category 

of 18-25. If the 369 participants who believed that the confidence levels were outstanding , 

27 4 ranged between the ages 18-25. 

Question ES was designed to establish students' willingness/readiness to use ICTs. The 

majority indicated their will ingness and readiness to accept and use ICTs and web 

technologies. A large number of respondents were enthusiastic to accept and use ICTs web 

technologies in there learning process. This means that 45.9% indicated that they are willing , 

35.2% enthusiastic; 5.4% not willing ; 3.2% not interested and 10.3% normal. 
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Cross-tabulation Age* How is your willingness/readiness (ICTs) 
tools and application 

-- -Willing 
Enthusiasti 

Not willing 
Not 

C interested 

■ A2. Age 18-25 336 221 33 29 

■ A2. Age 25-31 76 88 18 2 

■ A2. Age 31 and above 33 32 1 0 

Normal 

80 

16 

4 

Figure 7-10: Cross-tabulation of age* willingness/readiness to use JCT tools 

Of the students who indicated their willingness/readiness to accept and use ICT tools and 

applications, 336 (45.9%) were in the age category between 18-25, followed by 221 who 

indicated that they are enthusiastic. 

Question E6 attempted to examine whether educators use some of these SS/SW and ICTs 

web tools in their teaching and learning. This question was directed at all students as they 

would be able establish whether their educators incorporate these tools. Nevertheless, in the 

previous chapter, the researcher already provided evidence about the tools that educators 

use. This question was to support the claims presented by the educators in alignment with 

what students observed during learning. Respondents were asked to what extent they would 

agree or disagree that their educators/supervisors use some of these ICT tools application to 

facilitate learning. 

Out of 969, 826 (85.2%) respondents affirmed that their educators use some of these ICT web 

tools. When respondents were asked in question E7 section (E7.1-E7.11) to identify which 

among these social software and ICT tools their educators/supervisors use most frequently to 

facilitate teaching and learning, the results reveals that out of 969 respondents, 755 (77.9%) 

indicated that their educators use overhead projectors most frequently, 526 (54.3%) and 519 

(53.6%) said that blackboard/WebCT and digital tools were never in use. In terms of learning 

with 3D wiki and social networking sites; 57.7% and 53.8% agreed. 
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When asked about semantic blogging and podcasting/vodcasting , respondents (55.2% and 

57.5%) revealed that these tools where not in use by their educators. One has to bear in mind 

that the NWU Mafikeng holds the highest targeted sample size of 304 participants among the 

selected universities, something that would influence the results. 

Two-hundred and forty-nine respondents (81 .9%) from the NWU Mafikeng Campus, 131 

(78.9%) from the NWU Potchefstroom Campus, 123 (78.5%) from the NWU Vaal Campus, 

123 (67.5%) Unisa, and 124 (80.5%) from the UP indicated that their educator/supervisors 

use overhead projectors to facilitate teaching and learning. Only UP respondents (105 -

68.1 %) would attest that their educators use Blackboard , while the rest of the universities do 

not. 

Only respondents from Unisa (128 - 70.3%) and from the UP (124 - 80.5%) were able to 

confirm that that their educators incorporate learning with 3D wikis in their teaching. Unisa (98 

- 53.8%) and UP (134 - 87%) combine the use of social networking sites with their teaching . 

Questions were asked with regard to the use of semantic blogging/micro blogging. These 

types of blogging create the avenues or platforms where learners are able to communicate 

with fellow peers and their educator in the form of discussion forums. Question E7.6 was 

directed at participants from the selected universities to establish whether their educators use 

this type of forums to engage with students. The results showed that Unisa ( 116 - 63. 7%) and 

UP (135 - 87.6%) respondents use th is platforms frequently during teaching and learning, 

while the three campuses within the NWU do not. A similar result is visible with question E7. 7. 

The NWU was found not to be using podcasting/vodcasting , while the Unisa (113 - 62%) and 

the UP respondents (117 - 75.9%) do use this platform 

When respondents were asked to indicate whether their educator use these learning 

management systems (eFundi , myUnisa, clickUP and MyTUKS), the responses generated 

from each university's respondents differed because each use different learning management 

systems. However, it was clear that all un iversities do uses some of these LMSs extensively. 

Crook et al. (2008) describe how UK campus universities have willingly adopted and 

incorporated both biogs and wikis. The Newport University's site, called Mylearning essentials 

(Newport, 2008), offers an online learning atmosphere for learners by delivering university 

information updates, study and library resources and the news about the university services, 

with photographs. Sharma (2008) reports on the use of Elgg at Athabasca University, 

Canada's Open University. The author discusses how social network tools such as Elgg are 

essential and convenient for education given its many e-learning features. The research 
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defines social presence as the capability of students to arrange themselves into a community 

of inquiry. Sharme (2008) discovered that social activity is associated with learner fulfilment 

and increases performance on learning outcomes. 

Question ES asked respondents to indicate to what extent they agreed or disagreed with the 

following statements using 1 = completely agree; 2 = agree; 3 = disagree; 4 = completely 

disagree: "What do you th ink inspired your educators/supervisors to use any of these 

Information Communication Technolog ies (ICTs) tools application to facilitate and support 

learning?" The table presents the justification for educators to use these ICT tools. 

Table 7-10: Inspiration and motivation associated with the use ICT tools and 

applications 

Items Motivation to use 

E8.1. Collaborative learning 69% 

E8.2. Student's relationship management rT3.4% 

E8.3. Quality service delivery ~6.7% 

E8.4. Improved administration processes 69.9% 

ES. 5. Transitioning/Change 65.8% 

E8.6. Easy access to learners 181 .8% 

E8.7. Improved learning theories (connectivism) 64.5% 

E8.8. Knowledge creation management 79.7% 

E8.9. Improved and integrated learning 72.4% 

E8.10. Information quality 71 .6% 

The table reveals that educators across the board were motivated by easy access to learners 

(81%). Other motivations included knowledge creation management (79.7%); quality service 

delivery (76.7%); student relationship management (73.4%); improved and integrated learning 

(72.4%); information quality (71 .6%); improved administration processes (69.9%); 

collaborative learning (69%); transition (65.8%) and improved learning theories (connectivism) 

(64.5%). Research reveals evidence that SW /SS can improve learners' management by 

offering the learner control over their own learning as discussed above. 

The proposed diagrammatic representation suggests the educational impact into four leaves: 

innovation/collaboration, content-drivenness, information quality and transformation or 

sustainability (Dabbagh & Reo, 2011 ; Parmar & Siwach, 201 O; Wheeler, 201 O; Mcloughlin & 

Lee, 2010; Minocha, 2009; O'Reilly, 2005). 
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7.4.5 Section F: Challenges associated with SS/SW and ICT adoption 

In this section of the chapter, the focus is on the controversies and challenges associated with 

the adoption of SS/SW and ICT web technologies into HES for educational purposes. 

Question F in the question guide was aimed at understanding the opinion the challenges that 

keep educators/supervisors from using these ICT tools during facilitation of learning. 

The challenges represent the sixth and the seventh literature matrix themes. The results of 

the analyses have shown that the integration and adoption of SS/SW and ICT web 

technologies into HES is crucial for distinctive reasons. Schroeder et al. (201 Ob) argue that 

specific consideration should go to the legal aspects associated with the use of SS/SW in the 

public domain. The public domain raises the issues such as data protection and privacy as it 

is the duty of the institutions to protect students using public tools for student assessment 

(Schroeder et al. , 2010b). 

The analysis presented depicts the variables that serve as associated factors that may pose 

challenges for the successful adoption of these web tools. The respondents mentioned the 

following variables as challenges: "difficult to integrate ICT into teaching" (57.3%); "difficult to 

use" (56.5%); "insufficient educators' time" (57.2%); "heavy workloads" (67.7%) ; "not enough 

simultaneous access" (61 .1 %); "phobia to use web technologies" (50.5%); 

"attitudes/perceptions" (68.2%); "lack of proper knowledge, skills and capacity" (60.9%); "lack 

of confidence level" (61.2%); "lack of willingness to accept change" (60.8%); "lack of resources 

(computer facilities)" (54.1 %) and "technical assistance/training" (68%). Bingimlas (2009) 

groups the variables into extrinsic and intrinsic challenges. Extrinsic challenges include 

access, time support resources and training , while intrinsic challenges included attitudes, 

beliefs, practices and resistance (Bingimlas, 2009). This result were confirmed by Angeli and 

Valanides (2009), who disclosed educators' lack in integrating ICT tools into learning 

prospectus. Kumar et al. , 2008 added that educators are encountering challenges in the use 

of ICT web tools. 

Other issues include privacy, reputation , identity, beliefs, and behavioural patterns as 

presented in the proposed diagrammatical framework (Crook, 2008; Yan, 2006). The issues 

of costs implication, benefits, risk associated with software crises and flexibility were all 

considered in Chapter 6 (Lefever & Currant, 2010, Omona et al. , 201 0; Colburn et al., 2008). 

7.4.6 Section G: Student development and support programmes 

In section G, the aim was to test ideas on the development of a support programme that would 

provide learners with the right exposure and skills that they would require in pursuit of career 
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development. This is in alignment with the seventh literature matrix theme. This matrix theme 

answers the final research question: The focus has shifted from the educators to the students. 

Given this study's research problem, the lack of ICT knowledge/skills among learners 

continues to be a major challenge confronting several universities as South African universities 

continue to accommodate new applicants who have little experience with use of ICT in during 

their school years. Learners require thorough support to bridge the gap in the required 

knowledge and skills exposure (Ohei et al., 2015; Jaffer et al., 2007; Ohei & Lubbe, 2013; 

Paras, 2001 ). 

Table 7-11: Respondents' suggestions for learner development support 

Items Frequency Percent 

Not specified 198 ~0.4 

Be referred to academic support programme 1402 141 .5 

Introduce ICT as compulsory module 369 38.1 

Total 969 100.0 

The majority of respondents suggest that learners who struggle should be referred to the 

university's academic support programme. Others suggested the introduction of ICT module 

as compulsory for all students as they enrol at their universities. This will help them gain the 

required knowledge, skills and the ability to familiarize themselves with ICT tools and 

applications. The next section discusses the reliability analysis test for consistency within the 

research instruments used . 

7.5 Reliability analysis 

The Cronbach's alpha (a) reliability coefficient measures the reliability (or internal consistency) 

of the items on the Likert scale (Likert scale of 1-5, where 5 = completely agree and 1 = 

completely disagree). The Cronbach's alpha's numerical value ranges from O to 1. A high 

value (close to 1) for the Cronbach's alpha reliability coefficient indicates good internal 

consistency among the items in the scale. Reliability simply signifies consistency. It is the 

degree to which an instrument will give similar results for the same variables at different times. 

Reliabil ity can take on values of O to 1.0. For this study the researcher used the reliability 

analysis test to check the questionnaire from Section C to F. The results are represented 

below. 
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Table 7-12: Reliability test 

Dimension/Section C-F Cronbach's No. Variables Remarks 
Alpha (a) of 

Items 

Integrating ICT tools and 0.382 5 C13-C17 Scale is almost 
application in HES (Sec C) 40% reliable 

Framework analysis of 0.276 10 D1 , D21- Scale is almost 
SWBES (Sec D) D2.11 40% reliable 

Level of students' digital 0.551 26 E1- Scale is almost 
competences and E6;E7.1- 60% reliable 
confidence level (Sec E) E7.11 & 

E8.1-
E8.10 

Controversies/challenges 0.825 12 V59-V70 Good reliabil ity 
(Sec F) 

The Cronbach's alpha coefficients in Table 4.12 above suggests that a score that is below 0.7 

indicates that the items with in the dimension may not be measuring the same basic concept. 

This in turn means that alpha tends to miscalculate the degree of internal consistency of a 

scale when errors are uncorrelated. In addition, the Table 7.12 above suggests that alpha's 

estimation of reliability can also be inflated when the errors for each item are correlated or the 

number of items is significantly increased. The degree of alpha's baseness has also been 

revealed to depend on the consistency of the samples from which scores are derived. 

Furthermore, the reliabi lity analysis as seen in the above tabulation shows that the scales are 

less reliable (a<0.7) in terms of the first three dimensions. This is due to some inconsistent 

responses by the correspondents. Nevertheless, the scale in terms of the challenges that limits 

educators/supervisor from not using JCT tools during facilitation of learning is 0.825 relaible. 

7 .6 Correlation analysis 

Correlation is a statistical way of determining whether or not there is an association or 

relationship between two variables. It also used to indicate the level of strengths, weaknesses 

and the direction of a linear relationship between two variables. Furthermore, the level of 

association or relationship is basically within the range of +1 and -1 . For this study, the 

correlation is measured by the p-values, when the p-values is< (less than or equals) to 0.01 , 

it means that the correction is significant and the opposite is insignificant. The motivation 

behind this statistical approach in a research study is that variables may be interrelated, and 

as such, their level of dependence and association should be tested. This is intended to 
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monitor and establish the level of interrelatedness of variables. The below table provides a 

brief demonstration for clarity. 
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Table 7-13: Correlation coefficient 

Correlation coefficient range 

- 1 = Strong downhill Negative 

- 0.70 = Strong downhill 

- 0.50 = Moderate downhill 

- 0.30 = Weak downhill 

O = No linear relationship 

0.30 = A weak uphill Positive 

0.50 = Moderate uphill 

0.70 = A strong uphill 

1 = A perfect uphill 

7.6.1 Correlation analysis of questions in Section B: Internet awareness and access 

In this section of correlation analysis, the researcher conducted three (3) separate statistical 

analysis tests, namely the analysis of variance (ANOVA), the Spearman's rank rho correlation 

analysis and the Chi-square (X2) test of independence. All these statistical analysis tests were 

applied to the questions in Sections B-F of the questionnaire guide, starting with section B. 

7.6.1.1 Analysis of Variance (ANOVA) Test 

The purpose of the ANOVA test is to compare the average responses of more than two 

populations. Samples are selected randomly from these populations and the variances of the 

populations' responses are assumed to be equal. The population responses are also assumed 

to be normally distributed . The difference of opinions (views) among the populations is 

statistically significant if the p-value is less than a 0.05 level of significance. 

Factor: Name of the University (A3) 

Dependent variables: B1 and B2 

ANOVA Results: Statistical ly this implies that there is no significant difference between the 

population means. 
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Table 7-14: Basic Computer Skills 

Table B1. Do you have basic computer skills (Ms Word, Excel, PowerPoint, access, 
internet etc.)? 

Subset for alpha = 0.05 

f\3 . Name of University/Institution N 1 

NWU (MFK) 304 1.724 

NWU (POTCH) 166 1.837 

NWU (VAAL) 163 1.865 

UNIVERSITY OF PRETORIA (UP) 154 1.903 

UN ISA 182 1.945 

Sig. 0.104 

In this case, the p-values are larger than 0.05, which signifies that the equality variance 

assumption is not satisfied. There is a slight difference in the population samples across the 

three institutions. This ultimately denotes that the responses derived from the institutions may 

differ slightly since the group sizes were unequal. The harmonic mean of the group sizes was 

used. In simpler terms, when respondents were asked in (81) whether they have basic 

computer skills (such as Ms Word , Excel, PowerPoint) and the results were compared with 

the name of the university to establish if there was variance, it shows that there is no sign ificant 

correlation between these responses as the universities differ. Their responses also differ with 

regard to 81-86 as their p-values are greater than >0.05. 

7.6.1.2 Correlation analysis (Spearman 's rank rho test) 

A Spearman's correlation coefficient is a statistical measure of the strength of a monotonic 

relationship between paired data. In a sample coefficient, the coefficient is represented by ps 

for a population parameter and rs for a sample statistic (Mukaka, 2012). Its interpretation is 

related to that of Pearson's, e.g. the closer rs is to .:t.1, the stronger the monotonic relationship. 

Correlation is an effect size and so the researcher can label the strength of the correlation . 

For a correlation between variables x and y, the formula for calculating the sample Spearman's 

correlation coefficient is given below. This test is concerned with the relationship between two 

ranked variables (X and Y). The relationsh ip is statistically significant when the p-value is (less 

than) 0.05. 
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The coefficient of Spearman's rank correlation is given by 

6ID2 
r=1--~~-

N(N 2 -1) 

Where 

D = differences of ranks of corresponding values of X and Y 

N = number of paired values in the data 

-1S:rsS:1 

Table 7-15: Spearman's rank correlation between age (A2) and views of 

respondents concerning the frequency with which they access the 

internet (83) 

Items 

How/when do you often access the internet? (B3) Correlation -0.071 
coefficient(r ) 

p - value 0.028 

SPSS 22 was used to perform the correlation analysis and the results are shown in Table 

7.16. Since the p-value was less than 0.05, the correlation between age and views of 

respondents about the items listed in Table 7.16 is significant. A negative correlation 

coefficient (r = -0.071) implies that older respondents tend to access the internet every day, 

whereas younger respondents tend to access the internet rarely. See Figure 7.11 below. 

Rarely 

r<O 

V iews 

Every day 

Young Old 

Age 

Figure 7-11: Views of respondents versus age (r < 0) 
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This denotes that the results shown in Figure 7.2 signify that students between the ages of 

18-25 access the internet more. Figure 7.11 reveals that older respondents have the tendency 

to use the internet more frequently as opposed to the younger generation. This may be due 

to the fact that older students are post-graduates. They perhaps use the internet for research 

studies that require them to access the internet frequently for a reasonable amount of time. 

On the other hand, some of these post-graduate students may be employees and may have 

to carry out their day-to-day activities. Next, the multivariate correction was conducted against 

each variable in the section and the result is demonstrated below. 

Table 7-16: Multivariate correlation of the internet access 

Research question Correlation P- Type of correlation Significance 
value 

B1/B3 0.27r" 0.000 Weak positive Significant 

B1/B2 0.469** 0.000 Weak positive Significant 

B3/B2 0.293** 0.000 Weak positive Significant 

B1/B6 -0.159 0.000 Weak negative Significant 

B5/B6 0.099** 0.002 Weak positive Significant 

The table above establishes the association between the variables. All the variables shown 

were significantly correlated at 1 % in a range to the internet access and awareness. The 

correlation between (B1) and (B3) were carried out to ascertain whether students have basic 

computer skills and how this relates to how/when students access the internet. The correlation 

(B1) attempts to understand whether students have basic computer skills against (B2) if 

students do have internet access. A correlation analysis of (B1) whether students do have 

basic computer skill against (B6) if students do have computer skills, what purpose they use 

the internet for. Since all these variables' p-values are at 1 %, the correlation range depicts 

weak positive and negative correlation . However, it is significant to the study. See Annexure 

L: Cross-tabulation section B correlation table. 

7.6.1.3 Chi-square test of independence 

A chi-square (X2} test is where tentative frequencies are compared to theoretical frequencies 

based on a hypothesis that may be applicable to various situations. This X 2 test then tests the 

structure of outputs to ascertain whether a single variable approach represents simi lar output 

(Wegner, 2012). Eventually, this test of independence is concerned with the relationship 

between two different factors (or categories) in a population under study. The X2 can be used 

to: 
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• test whether two independent variables are related ; 

• test for dependency of both variables relatedness; and finally 

• test for superiority or equality of two more variables. 

When the p-value is less than or equal to 0.05 p~ 0.05, statistically there is a significant 

difference between the variables. When the p-value is greater than 0.05 p> 0.05, statistically 

there is NO sign ificant difference between the variables. However, note that p indicates 

probability. 

Table 7-17: 

Gender 
(A1) 

Male 

Female 

Total 

Cross-tabulation of respondents' views about their computer skills by 

gender 

Do you have basic computer skills? (81) 

Completely Agree Disagree Completely Total 
agree disagree 

234 165 82 234 505 

162 229 38 162 464 

396 394 120 396 N = 969 

p-value = 0.000 chi-square statistic= 40.008 df = 3 

SPSS 22 was used to perform a chi-square test of independence for the data in Table 7.17. 

The observed frequencies, chi-square statistics and the p-value with 3 degrees of freedom 

(df) are shown in Table 7.17. Since the p-value (0.000) is less than <0.05 level of significance, 

the views of the respondents about their basic computer skills are significantly dependent on 

their gender. It means that the majority (82/120 = 68%) of the respondents who disagree with 

the item listed in Table 7.17 are men, whereas the majority (229/394 = 58%) of the 

respondents who agree are women. 

Table 7-18: 

Gender 
(A1) 

Male 

Female 

Total 

Cross-tabulation of respondents' views about access to internet by 

gender 

How/when do you often access the internet? (83) 

Every day 2-3 days Once a week More than a week Total 

278 121 91 15 505 

280 125 31 28 464 

558 246 122 43 N = 969 

p-value = 0.000 chi-square statistic= 31 .833 df = 3 
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Since the p-value (0.000) is less than <0.05 level of significance, then the views of the 

respondents about Internet access are significantly dependent on their gender. It means that 

the majority (125/246 = 51%) of the respondents who access Internet after 2 -3 days are 

women, whereas the majority (91/122 = 75%) of the respondents who access Internet once a 

week are men. 

Table 7-19: Cross-tabulation of respondents' views on the length of time on the 

internet by gender 

Can you approximate the number of hours you spend using the internet in a 
day? (85) 

Gender(A1) Less than 1 hour 1-2 hours 3-4 hours 5 hours Total 
and above 

Male 52 201 222 30 505 

Female 68 166 159 71 464 

Total 120 367 381 101 N= 
969 

p-value = 0.000 chi-square statistic= 30.853 df = 3 

The p-value (0.000) shown in the table above is less than the 0.05 level of significance. This 

suggests that the views of the respondents about internet access are significantly dependent 

on their gender. It means that the majority (68/120 = 57%) of the respondents who spend less 

than one hour using the internet in a day are women, whereas the majority (201/367 = 55%) 

of the respondents who spend 1-2 hours using the internet in a day are men. More women 

(females) were found to use the internet for less than an hour than men. The majority of the 

men (males) would use the internet for about 1-2 hours on daily basis. 

The next X2 test in this section of the chapter is to determine the degree of freedom between 

the use of the internet and access. The table shown below compares two variables to 

distinguish when students do have access to the internet, what purpose they use it for (B6). 

This variable was also tested against (A4) level of studies. The table below depicts the result 

from the Chi-square test performed on both variables. The X2 distribution arrived at the level 

of 16 degree of freedom, and the X2 value at 31 .903 with the level of significance of 0.01 , 

which is perceived to be less than the level of significance of 0.05. This implies that at the level 

of 0.05 level of significance, the p-values are less than <0.05 (0.01 ), which suggests that the 

views of respondents is significant 
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Table 7-20: Respondents' views about access to the internet and the purpose for 

which they use the internet* A4. Level of study 

Value Df Asymptotic significance (2-sided) 

Pearson Chi-square 31 .903a 16 0.01 

Likelihood Ratio 33.683 16 .006 

Linear-by-Linear ~.574 1 .002 
Association 

N of Valid Cases 969 

7.6.2 Correlation analysis of questions in Section C: Integrating ICT tools and 

application in HES 

7.6.2.1 Analysis of Variance (ANOVA) Test 

Factor: Name of the University (A3) 

Dependent variables: C1 - C5 

ANOVA Results: No significant difference of the population means (p-values > 0.05, equality 

variance assumption not satisfied) 

7.6.2.2 Correlation Analysis (Spearman 's Rank rho Test) 

Table 7-21: Spearman's rank correlation between age (A2) and views of 

respondents concerning the integration of ICT tools in education (C2 

Items 

The adoption of social software and Information and Correlation 0.071 
Communication Technologies (ICTs) tools and appl ication coefficient(r ) 
can improve easy access to education at any given time 

p - value 0.027 
and place? (C2) 

Since the p-value is less than the 0.05 level of sign ificance, the correlation between age and 

views of respondents about the item listed in Table 7.21 is sign ificant. A positive correlation 

coefficient (r = 0.071) implies that older respondents tended to disagree with the item listed in 

Table 7.21 , whereas younger respondents tended to agree. See Figure 4.11 below. 
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Figure 7-12: Views of respondents by age (r > 0) 

7.6.2.3 Chi-square test of independence 

In this section, the use of Chi-square hypothesis test was deployed to decide the degree of 

freedom between independent variables against gender to adequately reflect on the views of 

respondents on whether to accept the adoption , integration of SS/SW and ICT web 

technologies into HES. 

The tests below were performed to test the null hypothesis and the alternative hypothesis on 

whether to accept or reject the hypothesis. At the significance level of 0.05 where the p-value 

is less than or equals to .:::_0.05, the null hypothesis is rejected and we accept the alternate 

hypothesis. The same applies to be were the p-value is greater than > 0.05, we fail to reject 

the null hypothesis, but accept the null hypothesis. 

The Chi-square distribution table emerged to assist in determining the degree of freedom. The 

X2 test was performed to establish whether the adoption of social software and ICT tools and 

its applications in teaching and learning can assist learners with their course module (C1 ) 

against (A 1) Gender. 

Table 7-22: Views of respondents about ICT assisting learners with course 

module 

Asymptotic significance (2-
Value df sided) 

Pearson Chi-square ~.5268 3 0.471 
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Likelihood Ratio ~.530 3 0.470 

Linear-by-Linear Association 0.015 1 0.902 

N of Val id Cases 969 

Zero cells (0.0%) have an expected count of less than 5. The minimum expected count is 

53.15. 

Ho: The adoption of social software and ICT tools and application in teaching and learning can 

assist learners with their course module (null hypothesis) 

H,: The adoption of social software and ICT tools and application in teaching and learning will 

not assist learners with their course module (alternate hypothesis) 

The demonstration depicted in the tabulation table reveals that the value of X2 is 2.526 on 

probability, with the df at 3 and the p-value of 0.471 , which is greater than the conventional 

significance level of 0.05 (i.e. p>0.05), hence this fails to rejects the null hypothesis. 

Ho: The null hypothesis [students] that the integration of SS/SW and !CT web technologies 

into HES can assist learners with their module, is accepted. 

Table 7-23: Views of respondents on whether integrating ICT tools provides easy access 
to educational resources and contents 

Value df Asymptotic significance (2-sided) 

Pearson Chi-square 0.7158 3 0.870 

Likelihood Ratio 0.715 3 0.870 

Linear-by-Linear Association 0.083 1 0.773 

N of Valid Cases 969 

Zero cells (0.0%) have an expected count of less than 5. The minimum expected count is 

49.32 . 

Ho: The adoption of social software and ICT tools and application in teaching and learning can 

improve easy access to education at any given time and place (null hypothesis) . 

H1: The adoption of social software and ICT tools and applications in teaching and learning 

will not improve easy access to education at any given time and place (alternate hypothesis) . 
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In this case the value of X2 is 0.715 on probability, with the df at 3 and the p-value of 0.870, 

which is greater than the conventional significance level of 0.05 (i .e. p>0.05). This fails to reject 

the null hypothesis. 

Ho: The null hypothesis [students] that the integration of SS/SW and /CT web technologies 

into HES can improve easy access to education and contents at any given time or place, is 

accepted. 

Table 7-24: Views of respondents on web technologies improving quality 

education delivery 

Asymptotic significance (2-
Value df sided) 

Pearson Chi-square 5.8438 3 0.120 

Likelihood Ratio 5.861 3 0.119 

Linear-by-Linear Association 14.282 1 0.039 

N of Valid Cases 969 

Zero cells (0.0%) have an expected count of less than 5. The minimum expected count is 

31 .12. 

Ho: The adoption of SS and ICT tools and application in teaching and learning can improve 

quality education delivery (null hypothesis). 

H( The adoption of social software and ICT tools and applications in teaching and learning 

will not improve quality education delivery (alternate hypothesis). 

From the tabulation table, the value of X2 is 5.843 on probability, with the df at 3 and the p­

value of 0.120, which is greater than the conventional significance level of 0.05 (i.e. p>0.05). 

This fa ils to rejects the null hypothesis. 

Ho: The null hypothesis [students] that the integration of SS/SW and /CT web technologies 

into HES can improve quality education delivery, is accepted. 
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Table 7-25: Views of respondents on ICT web technologies improving learners' 

performance 

Value df Asymptotic significance (2-sided) 

Pearson Chi-square 3.1373 3 0.371 

Likelihood Ratio 3.136 3 0.371 

Linear-by-Linear Association 12.325 1 0.127 

N of Valid Cases 969 

Zero cells (0.0%) have an expected count of less than 5. The minimum expected count is 

53.15. 

Ho: The adoption of SS and ICT tools and applications in teaching and learning can improve 

learners' performance (null hypothesis). 

H1: The adoption of SS and ICT tools and applications in teaching and learning will not improve 

learners' performance (alternate hypothesis). 

From the tabulation table, the value of X2 is 3.137 on probability, with the df at 3 and the p­

value of 0.371 , which is greater than the conventional significance level of 0.05 (i.e. p>0.05) . 

This fails to reject the null hypothesis. 

Ha: The null hypothesis [students] that the integration of SSISW and /CT web technologies 

into HES can improve learner's performance, is accepted. 

Table 7-26: Views of respondents on ICT web technologies increasing learning 

motivation, enthusiasm and collaboration 

Value df Asymptotic significance (2-sided) 

Pearson Chi-square 7.3233 3 0.062 

Likelihood Ratio 7.353 3 0.061 

Linear-by-Linear Association 0.302 1 0.583 

N of Valid Cases 969 
.. 

a. 0 cells (0.0%) have an expected count of less than 5. The minimum expected count Is 

52.19. 

Ho: The adoption of SS and ICT tools and applications in teaching and learning can increase 

learning motivation, enthusiasm and collaboration (null hypothesis) 
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H1: The adoption of SS and ICT tools and application in teaching and learning will not increase 

learning motivation, enthusiasm and collaboration (alternate hypothesis) 

From the tabulation table, the value of X2 is 7.323 on probability, with the df at 3 and the p­

value of 0.062, which is greater than the conventional significance level of 0.05 (i .e. 

p>0.05).This fails to reject the null hypothesis. 

Ho: The null hypothesis [students] that the integration of SS/SW and /CT web technologies 

into HES can increase learning motivation, enthusiasm and collaboration, is accepted. 

In conclusion, there is no significant relationship between gender (A 1) and the opinions of the 

respondents about the integration if ICT tools application in education (C1 - CS, p-values > 

0.05). In this instance, Ho accepts the adoption and integration of SS/SW and ICT web 

technologies to complement teaching and learning in HES (null hypothesis), while on the other 

hand H1 does not accept the adoption and integration of SS/SW and ICT web technologies to 

complement teaching and learning in HES (alternate hypothesis). Since all the p-values of 

respondents in section C1-C5 questions against A1 are greater than the conventional 

significance level of 0.05 (i.e. p>0.05) , th is justification of the result in the X 2 tests fails to 

rejects the null hypothesis. Therefore: 

Ho Accept the null hypothesis [students] that the adoption and integration of SS/SW and /CT 

web technologies complement teaching and learning in HES (null hypothesis) 

7.6.3 Correlation analysis of questions in section D: Framework analysis of SWBES 

7.6.3.1 Analysis of Variance (ANOVA) Test 

Factor: Name of the University (A3) 

Dependent variables: D2.1, D2.2 and D2.6 (D2.3-D2.5 and D2.7-D2.11 ), not significant, p­

values > 0.05) 

Table 7-27: Views of respondents on the application of SS/SW and ICT tools to 

support teaching and learning in higher education 

Item p-
value 

Overhead projectors support teaching and learning in higher education (D2.1) 0.002 

Blackboard/WebCT supports teaching and learning in higher education (D2.2) 0.013 

Semantic blog/Micro blogg ing supports teaching and learning in higher 0.000 
education (D2.6) 
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SPSS 22 was used to perform an ANOVA test for the data in Table 7.27. Since the p-values 

are all at a less than 0.05 level of significance, there is a significant difference between the 

population means of responses among the respondents in the three universities. It means that 

the respondents at these three universities do not equally agree on the items listed in Table 

7.27. 

7.6.3.2 Correlation Analysis (Spearman's rank rho test) 

Table 7-28: Spearman's rank correlation between age (A2) and views of 

respondents concerning the framework analysis of SWBES 

Items Spearman's rank 

Digital library supports teaching and learning in higher Correlation 
education (02.3) coefficient(r ) 

p - value 

Learning with 30 wikis supports teach ing and learning Correlation 
in higher education (02.4) coefficient(r ) 

p - value 

Social networking sites (Facebook, Twitter, YouTube, Correlation 
and Skype) support teaching and learning in higher coefficient(r ) 
education (02.5) 

p - value 

e-Fundi supports teaching and learning in higher Correlation 
education (02.8) coefficient(r ) 

p - value 

ClickUP supports teaching and learning in higher Correlation 
education (02.10) coefficient(r ) 

p - value 

MyTUKS supports teaching and learn ing in higher Correlation 
education (02.11) coefficient(r ) 

p - value 

Sig 

-0.103 

0.001 

-0.078 

0.015 

-0.066 

0.040 

-0.158 

0.000 

0.097 

0.003 

0.139 

0.000 

Since all the p-values are less than the 0.05 level of significance, the correlation between age 

and the views of respondents about the items listed in Table 7.27 is sign ificant. The correlation 

coefficient shown in Table 7.28 are very low and suggest a very weak correlation . Negative 

correlation coefficients (r= -0.103, -0.078, -0.066 and -0.158) imply that older respondents 

tended to agree with the listed items, whereas younger respondents tended to disagree. 

Positive correlation coefficients r=0.001 , 0.015, 0.040, 0.000, 0.097, 0.003 and 0.139) imply 

that older respondents tended to disagree with the listed items, whereas younger respondents 

tended to agree. See Figure 7.13 below. 
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Figure 7-13: (a): Views ofrespondents by age ( r < OJ 
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Figure 7-14: (b): Views of respondents by age ( r > OJ 

(Variables D2 .1, D2.2, D2.6, D2.7 and D2.9) not sign ificantly correlated with A2. , p-values > 

0.05. 
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7.6.3.3 Chi-square test of independence 

Table 7-29: Cross-tabulation of respondents' views on SWBES by gender 

(a) Learning with 3D wikis supports teaching and learning in higher 
education (D2.4) 

Gender Completely agree Agree Disagree Completely disagree Total 
(A 1) 

Male 103 253 137 12 505 

Female 129 178 145 12 464 

Total 232 431 282 24 N= 
969 

p-value = 0.002 chi-square statistic= 14.483 df = 3 

(b) Social networking sites (Facebook, Twitter, YouTube, and Skype) 
support teaching and learning in higher education (D2.5) 

Gender Completely agree Agree Disagree Completely disagree Total 
(A1 ) 

Male 195 161 118 31 505 

Female 129 201 90 44 464 

Total 324 362 208 75 N= 
969 

p-value = 0.000 chi-square statistic= 22.192 df= 3 

(c) Semantic blog/Micro blogging supports teaching and learning in 
higher education (D2.6) 

Gender Completely agree Agree Disagree Completely disagree Total 
(A 1) 

Male 122 258 102 23 505 

Female 137 181 134 12 464 

Total 259 439 236 35 N= 
969 

p-value = 0.000 chi-square statistic= 20.472 df = 3 

Since the p-values are less than the 0.05 level of significance, the views of the respondents 

about SWBES are significantly dependent on their gender. 

In Table 7.29 (a), the majority (253/431 = 59%) of the respondents who agree that learning 

with 3D-wikis supports teaching and learning in higher education are men, and the majority 

(145/282 = 51 %) of the respondents who disagree are women. 

In Table 7.29 (b), the majority (201 /362 = 56%) of the respondents who agree that social 

networking sites (Facebook, Twitter, YouTube, and Skype) support teaching and learning in 
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higher education are women, and the majority (118/208 = 57%) of the respondents who 

disagree are men. 

In Table 7.29 (c), the majority (258/439 = 59%) of the respondents who agree that semantic 

blog/micro blogging supports teaching and learning in higher education are men, and the 

majority (134/236 = 57%) of the respondents who disagree are women. 

(Variables D2.1, D2.2, D2.7 - 02.11 are not significantly dependent on gender, p-values > 

0.05). 

7.6.4 Correlation analysis of questions in section E: Students' digital competences 

and confidence level 

7. 6.4. 1 Analysis of Variance (ANOVA) Test 

Factor: Name of the University (A3) 

Dependent variables: E7.1 and E8.10 (E1 - E2, E3 - E6, V39 - E8.9) not significant, p­

values > 0.05, equality variance assumption not valid . 

Table 7-30: Respondents' views on educators'/supervisors' use of ICT tools on a 

daily basis for teaching purposes 

Item p-
value 

Educators/supervisors use overhead projectors most frequently to facilitate 0.010 
teaching and learning (E7.1) 

Information quality inspires educators/supervisors to use ICT tools application 0.000 
to facilitate and support learning (E8.10) 

Since the p-values are all at a less than 0.05 level of significance, there is a significant 

difference of the population means of responses among the respondents in the three 

universities. It means that the respondents at these three universities do not agree on the 

items listed in Table 7.30. 
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7.6.4.2 Correlation Analysis (Spearman 's rank rho test) 

Table 7-31: Spearman's rank correlation between age (A2) and views of 

respondents concerning the digital competences and confidence 

level 

Items Spearman's rank Sig 

Educators/supervisors use overhead projectors most Correlation -0.078 
frequently to facilitate teaching & learning (E7.1) coefficient( r ) 

p - value 0.016 

Educators/supervisors use semantic blog/micro Correlation 0.074 
blogging most frequently to facilitate teaching & coefficient(r ) 
learning (E7.6) 

p - value 0.022 

Educators/supervisors use e-Fundi most frequently Correlation -0 .176 
to facilitate teaching & learn ing (E7.8) coefficient(r ) 

p - value 0.000 

Educators/supervisors use MyUnisa most frequently Correlation 0.1 20 
to facilitate teaching & learn ing (E7.9) coefficient( r ) 

p - value 0.000 

Educators/supervisors use ClickUP most frequently Correlation 0.121 
to facilitate teaching & learning (E7.10) coefficient(r) 

p - value 0.000 

Educators/supervisors use MyTUKS most frequently Correlation 0.105 
to facilitate teaching & learning (E7.11) coefficient(r ) 

p - value 0.001 

Improved administration processes inspire Correlation -0.065 
educators/supervisors to use ICT tools application to coefficient( r ) 
facil itate and support learning (E8.4) 

p - value 0.042 

Transitioning/change inspires educators/supervisors Correlation -0 .069 
to use ICT tools application to facilitate and support coefficient(r ) 
learning (E8.5) p - value 0.031 

Knowledge creation and management inspire Correlation -0.067 
educators/supervisors to use ICT tools application to coefficient( r ) 
facilitate and sup.port learning (E8.8) 

p - value 0.038 

Information qual ity inspires educators/supervisors to Correlation -0.105 
use ICT tools application to facilitate and support coefficient(r ) 
learning (E8.10) p - value 0.001 

Since all the p-values are less than the 0.05 level of significance, the correlation between age 

and views of respondents about the items listed in Table 7.31 is significant. Negative 
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correlation coefficients imply that older respondents tended to agree with the listed items, 

whereas younger respondents tended to disagree. Positive correlation coefficients imply that 

older respondents tended to disagree with the listed items, whereas younger respondents 

tended to agree. See Figure 7.13a and Figure 7.14b above. The variables (E7.2 - E7.5, E7.7, 

E8.1-E8.3, E8.6 - ES. 7 and E8.9) are not significantly correlated with V2, since all the p-values 

are greater than> 0.05. 

7.6.4.3 Chi-square test of independence 

Table 7-32: Cross-tabulation of respondents' views on digital competences and 

confidence level by gender 

(a) Do you have a phobia of ICTs and web technologies (E1) 

Gender Completely agree Agree Disagree Completely agree Total 
(A1) 

Male 42 88 156 219 505 

Female 20 69 258 117 464 

Total 62 157 414 336 N= 
969 

p-value = 0.000 chi-square statistic= 64.581 df = 3 

(b) Would you agree that your educators/supervisors use ICT tools 
and applications to facilitate learning? (E6) 

Gender Completely agree Agree Disagree Completely agree Total 
(A1 ) 

Male 179 259 52 15 505 

Female 104 284 52 24 464 

Total 283 543 104 39 N= 
969 

p-value = 0.000 chi-square statistic= 21.408 df = 3 

(c) Educators/supervisors use overhead projectors most frequently 
to facilitate teaching and learning (E7.1) 

Gender Completely agree Agree Disagree Completely agree Total 
(A 1) 

Male 311 113 70 11 505 

Female 179 152 108 25 464 

Total 490 265 178 36 N= 
969 

p-value = 0.000 chi-square statistic = 53.216 df = 3 
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(d) Educators/supervisors use social networking sites most 
frequently to facilitate teaching and learning (E7.5) 

Gender Completely agree Agree Disagree Completely agree Total 
(A 1) 

Male 102 185 112 106 505 

Female 107 127 123 107 464 

Total 209 312 235 213 N= 
969 

p-value = 0.021 chi-square statistic = 9. 704 df = 3 

(e) Students' relationship management inspires 
educators/supervisors to use ICT tools application to facilitate 

and support learning (E8.2) 

Gender Completely agree Agree Disagree Completely agree Total 
(A 1) 

Male 190 143 124 48 505 

Female 145 233 57 29 464 

Total 335 376 181 77 N= 
969 

p-value = 0.000 chi-square statistic = 55.441 df = 3 

(f) Improved learning theories inspire educators/supervisors to use 
ICT tools application to facilitate and support learning (E8.7) 

Gender Completely agree Agree Disagree Completely agree Total 
(A1) 

Male 145 157 123 80 505 

Female 153 170 88 53 464 

Total 298 327 211 133 N= 
969 

p-value = 0.016 chi-square statistic= 10.302 df = 3 

(g) Information quality inspires educators/supervisors to use ICT 
tools application to facilitate and support learning (EB.10) 

Gender Completely agree Agree Disagree Completely agree Total 
(A 1) 

Male 194 156 127 28 505 

Female 154 190 94 26 464 

Total 348 346 221 54 N= 
969 

p-value = 0.011 chi-square statistic = 11 .226 df = 3 

Since the p-values are less than the 0.05 level of significance, the views of the respondents 

about digital competences and confidence levels are significantly dependent on their gender. 
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Variables E2-E5, E7.2 - E7.4, E7.6 - E8.1, E8.3 - E8.6, E8.8 - E8.9 are not significantly 

dependent on gender, p-values > 0.05. 

7.6.5 Correlation analysis of questions in section E: Controversies/challenges 

associated to educators' inability to use ICT web tools in HES. 

7.6.5.1 Analysis of Variance (ANOVA) Test 

Factor: Name of the University (A3) 

Dependent variables: F1 1 (F1 - F10 and F12 were not significant, p-values > 0.05, equality 

variance assumption not val id. 

Table 7-33: Respondents views of challenges associated with ICT integration and 

use in HES 

Item p-value 

Lack of resources (computer facilities) limit educators/supervisors from not 0.000 
using ICT tools during faci litation of learning (F11 ) 

Since the p-value is less than the 0.05 level of significance, there is a significant difference in 

the population means of responses among the respondents at the three universities. Th is 

means that the respondents at these universities do not agree on the items listed in Table 

7.33. 
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7.6.5.2 Correlation Analysis (Spearman 's Rank rho Test) 

Table 7-34: Spearman's rank correlation between age (A2) and respondents' 

views concerning the controversies/challenges 

Items 

Difficulty to integrate ICT with teaching keeps Correlation -0 .127 
educators/supervisors from using ICT tools during coefficient(r ) 
facilitation of learning (F1) 

p - value 0.001 

Not enough simultaneous access keeps Correlation -0 .075 
educators/supervisors from using ICT tools during coefficient(r) 
facilitation of learning (F5) 

p - value 0.019 

Lack of proper knowledge, skills and capacity keeps Correlation -0.155 
educators/supervisors from using ICT tools during coefficient(r) 
facilitation of learning (F8) 

p - value 0.000 

Lack of confidence level keeps educators/supervisors from Correlation -0 .064 
using !CT tools during facilitation of learning (F9) coefficient( r ) 

p - value 0.047 

Since the p-values are less than the 0.05 level of significance, then the correlation between 

age and views of respondents about the items listed in Table 7.34 is significant. Negative 

correlation coefficients imply that older respondents tended to agree with the items listed in 

Table 4.25, whereas younger respondents tended to disagree. 
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7. 6. 5. 3 Chi-square test of independence 

Table 7-35: Cross-tabulation of views of respondents about 

controversies/challenges by gender 

(a) Heavy workload keeps educators/supervisors from using ICT 
tools during facilitation of learning (F4) 

Gender Completely agree Agree Disagree Completely agree 
(A1) 

Male 131 191 149 34 

Female 112 222 113 17 

Total 243 413 262 51 

p-value = 0.005 chi-square statistic= 12.714 df = 3 

(b) Phobia of web technologies keeps educators/supervisors from 
using ICT tools during facilitation of learning (FG) 

Gender Completely agree Agree Disagree Completely agree 
(A1) 

Male 145 100 177 83 

Female 130 114 171 49 

Total 275 214 348 132 

p-value = 0.031 chi-square statistic= 8.876 df = 3 

(c) Attitudes/perceptions keep educators/supervisors from using ICT 
tools during facilitation of learning (F7) 

Gender Completely agree Agree Disagree Completely agree 
(A1 ) 

Male 118 238 93 56 

Female 118 186 130 30 

Total 236 424 223 86 

p-value = 0.000 chi-square statistic = 18.675 df = 3 
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(d) Lack of confidence keeps educators/supervisors from using ICT 
tools during facilitation of learning (F9) 

Gender Completely agree Agree Disagree Completely agree Total 

(A 1) 

Male 136 158 133 78 505 

Female 130 169 127 38 464 

Total 266 327 260 116 N = 

969 

p-value = 0.005 chi-square statistic = 12. 725 df = 3 

(e) Lack of resources keeps educators/supervisors from using ICT 
tools during facilitation of learning (F11) 

Gender Completely agree Agree Disagree Completely agree Total 
(A 1) 

Male 80 175 165 85 505 

Female 126 143 136 59 464 

Total 206 318 301 144 N= 
969 

p-value = 0.000 chi-square statistic = 19.280 df = 3 

(f) Technical assistance/training keeps educators/supervisors from 
using ICT tools during facilitation of learning (F12) 

Gender Completely agree Agree Disagree Completely agree Total 

(A1) 

Male 132 210 100 63 505 

Female 138 179 124 23 464 

Total 270 389 224 86 N = 

969 

p-value = 0.000 chi-square statistic = 22.085 df = 3 

Since the p-values are less than the 0.05 level of significance, the views of the respondents 

about digital competences and confidence level are significantly dependent on their gender. 

The rest of the remaining variables (F1 - F3, F5, F8 and F10) are not significantly dependent 

on gender, their p-values are larger than 0.05. This section clarified the use of correlation 

analysis, which strengthens the research findings and discussions represented in this study. 
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7.7 Chapter summary 

This chapter extensively detailed the overall views of respondents. The chapter focused on 

providing detailed data analysis, a true reflection of the data as well as meaningful data 

interpretation of the information gathered from the questionnaires. 

The chapter began with a justification of the data sampling and collection procedure, and 

continued to provide extensive descriptive statistics and frequencies in the form of charts and 

tables. It started off by analysing the demographic variables. The next section offered a 

discussion and interpretation of the results, starting with section 8 down to the last section G. 

During th is process, the use of cross-tabulation analysis, charts and tables were used as it 

assisted in provid ing a comprehensive demonstration of the opinions of the participants in 

question. 

The chapter subsequently presented the correlation analysis, which is sometimes perceived 

as the most sign ificant part of a quantitative research approach. This correlation analysis was 

then carried out in three (3) different ways, namely the ANOVA, Spearman's rank test and 

Chi-square test. These tests were performed on all the sections represented in the 

questionnaire guide (section 8-F). The reliability test of variance was also conducted to test 

the equality of variance. Th is chapter has significant value for academics as it provides results 

through the use of a quantitative method. 

7.8 Closing remarks 

7 .8.1 Discussion and findings 

The section presents a brief discussion of the findings on Section A-G . The questionnaire was 

divided into sections (A-G). with the sections corresponded to the research objectives and 

questions, which offered the researcher a clearer view of what should be addressed in the 

study. Section A provided the demographic variables. 

7.8.1.1 Section B: Internet awareness and access 

Sections 8 and C addresses the first literature matrix theme, which relates to ICT itself. It 

answers the first research question , namely: How will SW and ICT tools help improve learning 

enthusiasm and ease access to education when it has successfully been adopted> Six 

questions (see section 81 , 82, 83, 84, 85 and 86) were raised to address this main question 

and the findings were as presented in 6.4.1. It revealed that all students across three 

universities affirmed that they possess basic computer skills (Ms Word, Excel , PowerPoint, 

Access, Internet etc). 
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7.8.1.2 Section C: Integrating /CT tools and application in HES 

The aim of Section C was to ascertain whether the integration of SS and of ICT tools and its 

applications in HES will compliment teach ing and learning . With the successful integration of 

ICT tools into educational systems, learners can source and browse e-books, and have easy 

access to educational resources and personnel (mentors, experts, researchers, professionals, 

and peers-all over the world) . Five questions were raised to tackle the first main question as 

mention above in section 8 . The results show that the use adoption of ICT web technologies 

as complementary to traditional education will not only assist students with their course 

module, but will also improve students' access to educational materials. It will promote quality 

education delivery, student motivation , engagement, performance and collaboration with 

peers and educators. Learning processes have become an activity where the geographical 

position gradually becomes less of a concern. Learning is no longer limited to the classroom, 

but can actually take place anywhere, at any point in time, regardless of the location. See 

Section 7.4.2 for the rest of the analysis and discussions. 

7.8.1.3 Section D: Framework analysis of SWBES 

The objective of Section O is to answer the second research question, namely: What are 

students' perceived views of social software and how the use of the proposed framework 

supports the arguments and explore the flaws and effectiveness of Web 2.0 and Web 3.0 in 

education to facilitate learning and business processes? The findings suggest that students 

across the universities are aware of the potential benefits of the use of these web technologies 

in education systems. They were familiar with Web 2.0 and Web 3.0. 

Question 02 related to students' views of these SS/SW and ICT tool application in supporting 

teaching and learning in higher education. This question was divided into sub-questions (02.1, 

02.2, 02.3, 02.4, 02.5, 02.6, 02. 7, 02.8, 02.9, 02.10 and 02.11 ). The findings portray that 

some web technologies provided by Web 2.0/Web 3.0 may be supportive, while some are not. 

The find ings also showed that each campus uses its own LMS extensively. 

7.8.1.4 Section E: Students' digital competencies and confidence levels 

Section E attempted to answer the third research question: What are the extent of educators 

and students' ICT confidence, readiness, willingness, and their dig ital competence to ensure 

a systematic and systemic approach to supporting and sustaining technological innovation in 

teaching and learning? Most of the educators and students indicated adequate knowledge, 

confidence and positivity. 
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This section also tried to determine educators' digital competence and confidence level when 

using these tools. Respondents revealed that not all the educators use some of these web 

technologies tools and applications during the course of learning. Those educators who use 

these web technologies during their teaching across the three selected universities were 

motivated easy access to learners. 

7.8.1.5 Section F: Challenges associated with SSISWand JCT adoption 

Section F answers the fourth research question on the challenges associated with SS/SW and 

ICT web technology adoption in HES. The findings imply that educators are challenged with 

several hindrances when using ICT web technologies in education . The policy framework 

seemed to be the greatest hindrance to the use of technology for teaching and learning . 

The facilitation of learning through diverse instructional web technologies as mode of 

education delivery permits the learner/student to grasp information content in such a manner 

that fits appropriately to that precise learner. The learners of today absorb digital technologies. 

On the contrary, not many educators speak the same digital language as their 

subjects/students (Wood, 2010). Therefore, the challenges associated with the adoption of 

SS/SW and an ICT web technology that has persisted in the HES may be that the pedagogical 

and epistemolog ical beliefs of educators who are "digital immigrants," affect this adoption and 

integration of these tools for teaching and learning purposes. Therefore, the adoption of 

SS/SW and ICT web technologies in HES is linked to the diffusion and adoption theories, 

adoption models, and patterns of adoption suggested in the proposed diagrammatical 

framework. 

7.8.1.6 Section G: Student development and support programmes 

In section G, the purpose was to test learners' ideas on the development of a support 

programme that will provide learners with the right exposure and ski lls to pursue for career 

development. This section aims to answer the last research question on what strategies could 

be put in place for teachers and learners to develop support to prepare them in the use of ICT 

tools. The focus was on learners who struggle in the use of ICT web technologies in 

educational systems for academic purposes. The findings suggest that learners who struggle 

should be referred to the university's academic support programme. Another suggestion was 

that the introduction of an ICT module should be made compulsory for all students as they 

enrol at their precise universities. This would help them gain the required knowledge, skills 

and the ability to familiarize themselves with ICT tools and applications. 
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The results and findings represented in this chapter were derived from data gathered from the 

three selected universities by means of interviews and questionnaires. Chapter 8 provides a 

summary of the study, answers the research question and presents a comprehensive 

framework to be adopted in HES based on the findings. 
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CHAPTER 8 

FINDINGS, CONCLUSION AND RECOMMENDATIONS 

8.1 Introduction 

The preceding chapters provided a detailed analysis and interpretation of results. Th is chapter 

provides a summary and conclusion based on the data analyses and interpretation of the 

qualitative and quantitative research. 

8.2 Summary of the research findings 

The overall purpose of this study is to develop a framework for social software adoption into 

HES. This chapter endeavours to offer an answer to the research question and to present a 

semantic web-based educational system framework. The chapter is arranged as follows: it 

starts of with a review of the research problem, followed by a review of the literature; a review 

of research objectives and questions; answers to the questions raised ; a summary of the 

study; and a consolidation of both research approaches. This is followed with a discussion of 

the limitations of the study, a contribution to body of knowledge, and suggestion of possible 

future studies and draws conclusion. 

8.2.1 Review of research problem 

Nowadays, higher education institutions are faced with several challenges emerging from ICT 

web instructional technology usage. Jaffer et al. (2007) mention that the higher education 

system in South Africa is currently under pressure to meet the social transformation and skills 

needs of the new South Africa. The problem of preparing educators in the educational uses of 

SS/SW and ICT instructional web technologies seems to appear as the key factor in almost 

every development plan for education and educational reform efforts (Davis & Falba, 2002; 

Dawson et al., 2003; International Society for Technology in Education , 2002; National Counci l 

for Accreditation of Teacher Education, 1997; Thompson et al., 2003). 

A national survey on ICT technology usage at universities shows that two-third of the 

educators are optimistic about the potential impact that ICT web instructional tools would bring 

to education . However, only a few of the educators use ICT technology in their teaching 

practices. This implies that in decades of training and preparing educators for the educational 

use ICT technologies, educators still lack the skills and knowledge required to administer 

lectures with educational web instructional technologies and applications successfully. This 

causes two problems: 
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• The problem of educators' inability to successfully integrate web instructional technologies 

(media distribution, biogs, wikis, and other SW technologies) in their teaching and learning 

practices remains. 

• The lack of ICT confidence, technophobia and willingness to accept technology among 

and educators and learners remains a major challenge. 

8.2.2 Review of research objectives 

The objective of th is study was to establish how the integration and adoption of SS/SW and 

ICT and web technologies in HES can improve learning enthusiasm, easy access, 

performance and the quality of education delivery. As such, the study explored the extent to 

which SS/SW and ICT web technolog ies will supplement the traditional approach to serve as 

a complementary tool for supporting teaching and learning. The research probed educators 

and students' ICT confidence, readiness and competence to ensure a systematic approach in 

supporting and sustaining technolog ical innovation in HES. This helped to identify the 

challenges hindering educators' use and adoption of S/SW and ICT web technolog ies and its 

applications in HES and to develop strategies to support and prepare teachers and learners 

in ICT tools usage in education. 

8.2.3 Review of research questions 

South African higher education is under pressure to transform and to produce citizens who 

have the necessary skills for the information age (Wood, 2015). There is also the burden of 

improving on its strategic policy and academic performance. SS/SW and ICT web instructional 

technologies can serve as complementary tools for teaching and learning. The following 

questions arise from the above context: 

• How will SS/SW and ICT web technologies help to improve learning enthusiasm and ease 

access to education once it has been adopted? How will it help universities break away 

from the highly traditional and centralized model of learning? 

• What are educators and students' perceived views on the educational impact of SS/SW 

and ICT web technolog ies on learning and business processes? 

• What are the extent of educators and students' ICT confidence, readiness, will ingness to 

ensure a systematic approach in supporting and sustain ing technological innovation in 

HES? 
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• What are the hindrances associated with the adoption of SS/SW and ICT web technologies 

and its applications in a teaching and learning environment? 

• What support could be put in place for teachers and learners to prepare them for the use 

of SS/SW and ICT web technolog ies in HES? 

8.3 Answers to the research questions 

The study followed an MMR approach that consisted of a qualitative (interviews) and a 

quantitative (questionnaire) phase. The interview questions and sub-questions were directed 

at academic staff, while the questionnaire were directed at students. The aim of the 

questionnaire that was admin istered to students, was to draw responses from the students 

regard ing SS/SW and ICT web instructional technologies for teaching purposes. 

The literature review identified different themes, which were organized into a matrix. These 

themes were used to formulate the interview and questionnaire questions. The first literature 

matrix theme was ICT itself and was related to the first research question (see Section 8.2.4). 

Chapter 2 discussed the importance of ICT, describing its crucial principles, and uncovering 

its potential for HES. The first research question was also addressed in Chapter 6 and Chapter 

7 (Sections 6.6.1-6.6.3.5 and 7.4.1-7.4.2). 

The second, th ird and fourth literature matrix themes centred on SS/SW adoption in 

universities; defining SWBES; and SWOT analysis framework, with the objective of answering 

the second research question (see Section 8.2.4) . Chapters 6 and 7 answered th is research 

question by presenting the qualitative and quantitative research findings. 

The fifth and the sixth literature matrix themes, namely the controversies associated with ICT 

and educators' challenges in the use of SS/SW and ICT web technologies in HES, addressed 

the th ird and the fourth research questions (see Section 8.2.4) . These research questions 

were answered in Chapter 7 Chapter 6. Finally the seventh literature matrix theme is educator 

and learner development and support system. This theme addressed the fifth research 

question (see Section 8.2.4). This research question was answered in Chapter 6 and 7. The 

research questions are revisited and answered in short below. 
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8.3.1 How will SS/SW and ICT web technologies help to improve learning enthusiasm 

and ease access to education once it has been adopted? How will it help 

universities break away from the highly traditional and centralized model of 

learning? 

The question sought to establish the usefulness of adopting SS/SW and ICT web instructional 

technologies for complementing teaching and learning in HES. To answer this question, 

educators and students were asked whether they are aware of and fami liar with the concepts 

of SS/SW and ICT web tools, ODL and the adoption of SS/SW and ICT in HES. The findings 

showed that most of the educators across the selected universities were accustomed to, 

conversant in and comfortable with this concept SS/SW and web tools. Students also indicated 

a high level of famil iarity about these SS/SW and ICT web technologies and its applications 

(Facebook, Twitter, Youtube, biogs, wikis, Digital Library, podcasts, myUnisa, eFundi, Google 

classroom, Blackboard). The result of the findings also signify that the concept of Web 2.0 and 

Web 3.0 is not new in the pedagogical environment (Hosein, 2013). In support of these 

findings, Noor UI Amin (2013) assert that the notion of adopting SS/SW and ICT instruction 

tools into the pedagogical context for teaching purposes has been professed by many 

academics. 

There is consensus among the educators and the students. They all supported the combined 

integration and adoption of SS/SW and ICT web instructional technologies and its applications 

in HES. Both the educators and students have basic computer skills, access and confidence. 

Students believed that these web technologies and applications offer them additional liberties 

such as choosing their learn ing space and the amount of time with other distance learners. It 

also encourages diverse approaches to learning and engaging with peers. This result is 

supported by Hosein (2013), who avers that SS/SW and ICT web instructional web tools open 

avenues for information and knowledge dissemination. 

With the successful integration of ICT tools in educational systems, students can source and 

browse e-books, gain easy access to educational resources and personnel (mentors, experts, 

researchers, professionals, and peers all over the world) (Madhukar, 2013). The findings 

support cla ims that the use of ICT can improve performance, teach ing, administration, and 

develop skills relevant to career pursuit. The findings also established that these tools can 

improve the quality of education by facilitating creative and integrative learning; reflective 

learning ; collaborative learning; active learning and critical thinking . This is achieved through 

self-learn ing, problem solving , information seeking and analysis (Mages, 2013; Madhukar, 

2013). Aghaei et al. (2012) sustain that ICT has the potential to improve easy access and the 

methods used to provide education in that learners are able to access information at any given 
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point in time or place. It has a direct effect on the approach to teaching (Quadri & Olaojo, 2013; 

Sharma, 2008; Klamma et al., 2007) . 

The findings clearly justify the adoption of SS/SW and ICT web technologies as instructional 

tools in HES. All participants were optimistic and certain that ICT in HES: 

• can improve quality education and mode of delivery; 

• improve learners' performance; 

• can improve learners' enthusiasm; 

• can increase educational opportun ities; and 

• can improve easy access to education. 

Both groups agreed on the above findings. ICT web technologies are therefore capable of 

supporting collective active, collaborative, creative and integrative learning in educational 

systems (Lal, 2011 ; Badawood & Qureshi, 2013). 

8.3.2 What are educators and students' perceived views on the educational impact 

of SS/SW and ICT web technologies in the facilitation of learning and business 

processes? 

The responses of the educators suggested that they recognize SS/SW and ICT instructional 

technologies as useful for student management and blended learning . Educators' perception 

of SS/SW and ICT is that it is a channel for knowledge creation , that it increases educators' 

productivity and creates room for change (Angeli & Valanides, 2009) . Some educators 

revealed that SS/SW and ICT enhances business processes, enables content personal ization 

and integrated learning, as well as social presence. The educators were positive that Web 2.0 

and Web 3.0 should be incorporated in HES to coordinate students' learning activities and 

assessments. The blended learning approach allows students to work independently and at 

their own pace (Sharma, 2010) , while having face-to-face contact from the educators and 

accessing all the necessary educational resources and support that students require to pursue 

their career. 

The students felt that educators were motivated to use ICTs. The research indicates that SW 

/SS can improve learners' management by offering the learner control and accountability for 

their own learning. This finding is affirmed when Hussain (2012) and Dixon (2012) sustain that 

cooperative tasks enable the students to associate, interrelate, ask questions, discuss 
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answers, and assess learning topics. The impact on education divides into four categories, 

namely innovation or collaboration ; content-drivenness; information quality and transformation 

or sustainability (Dotsika, 2012). 

The educators gave examples of how SS/SW and ICT instructional web technologies 

incorporated into HES would benefit students in general. They contended that these web tools 

offer learners the ability to bring together new concepts and innovative learning that allows 

learners to assimilate new information with peers. This finding is confirmed Davies et al., 

(2007) avers that there is a positive impact that these tools could afford to learners. Educators 

claimed that it encourages students to be reflective in their learning process and that it offers 

improved collaboration among students. The find ings show that such applications and 

instructional web tools enable educators to monitor their students in online space interactions 

and for ind ividual contributions (Wood, 2015). The educators and students believe that the 

benefit of using ICT web technologies and applications in HES is the abil ity of interoperability, 

personalization , virtualization , and intell igence h (Dotsika, 2012). 

8.3.3 What are the extent of educators and students' ICT confidence, readiness, and 

willingness to ensure a systematic approach in supporting and sustaining 

technological innovation in HES? 

The section that addressed this question was administered to both the educators and students 

with the aim of understanding the degree of educators' and students' ICT skill , confidence and 

will ingness. The finding shows that educators and students from NWU, UNISA and UP do not 

lack ICT confidence. They were positive and are readily available to incorporate these tools 

for teaching. Educators from the NWU explained that they were exposed to web instructional 

technological tools at their previous institutions. 

The find ings revealed that the students do have basic computer skills and they have internet 

access to computer facilit ies at all the different un iversities. It was discovered that students 

spend a reasonable amount of time surfing the net. They all indicated that they use the internet 

mostly for educational purposes, research activities, information searches and for 

entertainment. Judging from these find ings, the participants chosen were fit for th is study, with 

widespread areas of academic specialization (educators, professors and head of department). 

They were chosen from different academic disciplines from information systems, computer 

sciences, school of computing and informatics simply due to their exposures and 

knowledgeable areas. Therefore, the participants did not lack ICT confidence (Ohei et al., 

2015; Ohei & Lubbe, 2013; Bingimlas, 2009). 

217 



Having established that educators and students have JCT skills and confidence, educators 

were asked to ind icate which among these web instructional technolog ies they use on a daily 

basis for teach and learning purposes. Each university has adopted a LMS/VLEs for the 

facil itation of learning and business administration processes. All the respondents indicated 

that they use the given LMS of that university and that the universities use these tools for 

business administration. 

The respondents were asked whether they use some of the social networking sites such as 

Facebook and YouTube during the faci litation of learning. The findings show that educators 

from UNISA and UP reveal that they frequently use YouTube to post video content and they 

use it in class as well. These educators disclosed that they use these web instructional 

technolog ies for educational purposes. At the NWU, the educators who participated do not 

make use of some of these web instructional technolog ies during the faci litation of learning. 

There are slight differences in the responses from different universities because of the 

differences in their demographic. UNISA holds the highest population of distance learners of 

all South African universities, which makes the adoption and integration of SS/SW and ICT 

web technologies for instructional purpose crucially important. The same initiative has been 

supported at UP, although the impact of ODL at UP cannot be compared with UNISA. Just as 

the impact of ODL at UP cannot be compared with the NWU. 

At UNISA and UP the university pol icy frameworks support web instructional technologies in 

their teaching and learning purposes. All participants from the NWU were positive that the 

university's pol icy framework restricts them. They also mentioned that they are confined to 

using what the university provides. Some of the participants believed that a lack of awareness 

also play a part to some extent. This limits their use of these tools. 

The educators at the NWU indicated that they had some experience of these tools at their 

previous employers but that they don't use them so frequently for fear of being on the wrong 

side of policy. They also stated that technologies such as semantic blogg ing and discussion 

forums such as wikis are not incorporated in their LMS/VLEs (e-Fund i) (Kumar et al. , 2008; 

Crook, 2008; Wolak et al., 2008). For that reason , educators are not able to integrate such 

applications during facilitation of learning. Mages, (2013) , Dotsika (2012, 2010), and Zhu and 

Wang (2010) aver that regulations and policies may sometimes prevent educators from using 

various JCT technologies. Therefore, Mages (2013) emphasizes that such existing policies or 

regu lation that govern the adoption of JCT tools into educational systems ought to be revisited 

and amended so that it permits the necessary participatory or collaborative platforms in HES. 

218 



8.3.4 What are the hindrances associated with the adoption of SS/SW and ICT web 

technologies and its applications in the teaching and learning environment 

respectively? 

The educators extensively talked about issues of security (Schroeder et al., 2010b). The 

findings show that security, ethical and legal issues, human factors (culture, behavioural 

pattern, technophobia, attitude, belief) were recognized as the prevailing issues linked with 

ICT adoption in HES. ICT infrastructure and ICT investments (costs, risk and benefit) are on­

going issue surrounding technology acceptance in educational environment. All of these 

issues influence ICT adoption one way or the other, either positively or negatively, and a few 

pose severe concerns (Siemens, 2014; Ozer, 2013; Schroeder et al., 201 Ob; Mix, 201 0; 

Bingimlas, 2009; Wolak et al. , 2008). Respondents also experience problems with human 

factors. The find ings captured from the educators established that the challenges that may 

possibly prevent the adoption of SS/SW and ICT web instructional application and tools in 

HES are categorizes as: 

• The issue of security (intellectual property ownership, patent violations, monetary function 

and trust) 

• Ethical and legal issues (exploitation, misuse) 

• Human factors (culture, behavioural patterns, technophobia, attitudes and beliefs). 

• Lack of willingness and readiness 

• ICT infrastructure (ICT teaching facilities) 

• ICT investments (costs, risks and benefits) . 

It is important to note that not all of these issues can be eliminated. Some of these issues will 

interfere with the adoption process to some extent. Issues that come from human factors, ICT 

infrastructure, ICT investment (for instance, the cost implication and the risks) cannot be 

ignored (Haigh, 2010; Colburn et al., 2008). The educators from the NWU, UNISA and UP 

believe that most of the controversies raised are unavoidable, but they view the impact of 

these issues as minimal compared to the benefits and impact of SS/SW and ICT tools in HES. 

The educators suggested other possible challenges that may prevent ICT adoption, one of 

which is linked to students' lack of ICT exposure. The educators explained that many students 

come from disadvantaged homes. Their exposure to technology may be limited. This may 

pose challenges to their learning processes. Such a student's assimilation of content and use 
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of ICT web technological applications of that particular student are limited (Ohei et al., 2015; 

Jaffer et al., 2007; Ohei & Lubbe, 2013; Lefever & Currant, 2010). Often, such a student is not 

able to cope as compared to those that are technologically advanced. For this reason , 

learners' lack of exposure to technology may pose a challenge. 

The findings captured from students' responses suggest that educators experience several 

hindrances when using ICT web technologies in education. Quite of a number of those 

hindrances are caused by a lack of conformity between the technology usage and the 

educational requirements, in other words the policy framework for teaching and learning . The 

issues listed below affect the adoption process of SS/SW and ICT web instructional 

technologies in HES. 

• Difficult to use 

• Insufficient time on the side of the educators 

• Heavy workloads 

• Not enough simultaneous access 

• Phobia to use web technologies 

• Attitudes/perceptions 

• Lack of proper knowledge, skills and capacity 

• Lack of willingness to accept change 

• Lack of resources (computer facilities) 

• Technical assistance/training. 

According to the educators' responses, they encounter very few of these challenges. This 

findings were confirmed in the preceding chapters. 

8.3.5 What strategies could be put in place for teacher and learner development 

support to prepare them for the use of SS/SW and ICT web technologies tools 

in HES? 

The purpose of this section was to test educators and learners' ideas about a development 

support programme that will afford the educators and the students the right exposure required 

or skills needed. Quadri and Olaojo (2013) and Hooker et al. (2011) highlight that educators 
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ought to be able to integrate SS/SW and ICT during the learning process as this will provide 

the students with the ICT skills necessary to pursue their careers. The educators from these 

institutions affirmed that their respective universities offer ICT training , workshops and 

seminars to support educators and those who struggle. Some educators insisted that 

workshops, train ing and seminars are just not enough. They revealed that educators should 

change their attitudes towards and negative perceptions of ICT web tools. Some bel ieve that 

practice makes perfect. Constant use of these web technologies in HES can actually improve 

educators' confidence. 

From the students' perceptive, the findings suggest that learners who struggle should be 

referred to the university's academic support programme. Students suggested that an ICT 

module should be made compulsory for all students as they enrol at their perspective 

universities. This will help them gain the required knowledge, skills and the ability to familiarize 

themselves with ICT tools and application. Olakulehin (2007) considers there to be a need for 

HES to devise a framework for an educator development programme that redirects the training 

to lifelong professional preparedness and improvement of educators on new modalities of 

professional growth . 

8.4 A consolidation of the qualitative and quantitative results 

This section consolidates the results of the qualitative and quantitative research as a process 

of triangulation. The qualitative research entailed 20 interview questions for academic staff 

members and as well as the quantitative research comprised 71 questionnaire questions for 

students. These questions targeted academic staff and students across the selected 

universities, namely the NWU, UNISA and UP. 

There were 15 interviewees and a total of 969 students who answered the questionnaires. 

Table 8.1 illustrates the contribution and components emerging from both research 

approaches and the findings presented in this section towards a framework development for 

SS in HES. These specific components were derived based on the degree of impact on the 

general completion of this study. 
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Table 8-1: Consolidation of the research approaches 

Component Qualitative Quantitative Mixed 
approach approach approach 

Web instructional technology adoption 

• Quality education X X X 

• Improved learner performance, enthusiasm X X X 

• Increased educational opportunities X X X 

• Easy access to educational resources X X X 

• Improved learning theories X 

Views of educators/students 

• Knowledge creation management X 

• Administrative processes X 

• Productivity as an educator X 

• Student management X X X 

• Blended and integrated learning X 

Benefits of Web 2.0/ 3.0 

Tutoring agent 

• LMSNLEs X X X 

• Wikis, biogs, podcasts X X X 

• Innovation , collaboration X X X 

Controversies/Challenges 

Security concerns X 

Ethical and legal issues X 

Human factors 

• Not enough simultaneous access X X X 

• Phobia to use web technologies X X X 

• Attitudes/perceptions X X X 

• Lack of proper knowledge, skills and X 

capacity 

• Lack of confidence X X X 
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Component Qualitative Quantitative Mixed 
approach approach approach 

• Lack of willingness to accept change X X X 

• Lack of resources (computer facil ities) X X X 

ICT infrastructure 

• ICT facilities X X X 

• ICT investment costs/risks and benefits X 

Other possible concerns 

• Lack of student exposure X 

• University policy X 

Educator and student support X X X 

The foundation for the development of a framework for SS adoption in HES is derived from 

the findings from both research approaches. 

8.5 The development of a comprehensive framework for SS adoption in HES 

The comprehensive framework presented below is equivalent to that of a proposed 

diagrammatic framework developed in Chapter 3 and to the above components. This 

framework is based on the existing framework and the existing literature. Notably, the blending 

of qualitative and quantitative methods of data collection and analysis by means of MMR, 

makes research findings stronger, advances the accuracy of inferences, and enhances 

credibility. 

Mavetera (2011 a) avers that the development of a framework is founded on the systematic 

result. However, it is important to envisage that this comprehensive framework developed for 

SS adoption in HES cannot serve as "one-size-fits-all framework". Rather this framework 

directs the adoption of web instructional technolog ies tools and applications in HES and is 

fundamentally hypothetical in nature. It expands the body of knowledge. Therefore, the benefit 

of having to develop this framework is to assess the positive aspects of web 2.0 and 3.0 in 

HES. To successfully implement th is framework in practice, the concerns ra ised in the 

framework ought to be addressed. Adopting this framework will assist several users (learners 

and educators/institution) in an admin istrative platform to reach their precise goals. It includes 

the new cohort of semantic web-based educational systems that enhance and improve 

business processes and the quality of services delivery with SS/SW and ICT web instructional 
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technologies and applications. More specifically, the benefit of this framework is that it 

broadens the insight into the phenomena that are being studied. 

In Chapter 3, a framework is defined as a conceptualization of an explicit complex research 

phenomenon, alongside with the relevant concepts and their associations. Furthermore, a 

framework enables researchers and practitioners to fully understand and exemplify IS studies. 

This framework is an indispensable extends the body of knowledge, allowing in-depth 

understanding and exposing the theoretical foundations of complex research phenomena 

through visual exposition. 

Additionally, this framework is a system of unified objectives and ground rules that endorses 

the nature of SS/SW and ICT web instructional technologies and applications. Observing a 

framework allows attentive users to better comprehend the content provided in web 

technologies (Mavetera, 201 1 b ). The framework is based on the findings presented in Chapter 

5, Chapter 6 and Chapter 7. The themes were derived from Chapter 6 as follows: (1) SS/SW 

and ICT web technologies adoption in HES; (2) educators and students' perceptions of SS/SW 

and ICTs tools in HES; (3) educational impact and benefits of Web 2.0/3.0 and ICTs in HES; 

(4) controversies and challenges of adopting SS/SW in HES; and (5) educator and student 

development and support. 

The researcher foresees that this comprehensive framework for SS adoption in HES will help 

these universities, IT departments and educators to completely integrate these web 

instructional tools for administration. 
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The diagrammatical framework depicted above consists of five themes. For each individual 

theme, the impacts and contributions are denoted with specific colour to differentiate them. The 

researcher starts by elaborating on the positive standpoint of Theme 1 of SS/SW and ICT 

adoption and the impact and the contributions that Web 2. 0 and Web 3.0 will bring to the education 

system (Dotsika, 2012). 

The framework depicts that the adoption of these web instructional technolog ies and its 

applications for academic purpose are fundamental. Theme 1 depicts that it can improve students 

easy access to educational content, quality education delivery, improved learning opportunities 

and leaners being motivated to learn. Therefore, it will improve students' learn ing styles 

(interactive, reflective, collaborative, active and integrative learning). The dotted line represents 

the link between the themes. Solid edged arrows with specific colours were assigned to each 

theme. The arrows present the contribution of each theme. 

Theme 2 is green and it depicts the positive standpoint of educators and students' views of the 

use of web instructional technologies in HES as supported by the existing literature. The 

framework illustrates that the SS/SW and ICT web instructional technologies in HES support 

learning. While such platforms can be viewed as supportive, it is important to note that these web 

instructional technologies can only serve as complementary tools towards the facilitation of quality 

education and administration processes (Dotsika, 2012, 2010). It cannot serve as a replacement 

of traditional method learning (face-to-face) approach. The element of physical contact is vita l, 

just as blended and integrated learning is essential for students' learning styles and development. 

Theme 3 is denoted with red colour. This theme is somewhat directed at the educational impact 

and benefits of the use of LMSNLEs. The framework incorporates the fact that NWU, UNISA and 

UP are using different kinds of LMSNLEs, and as such, the integration and incorporation of web 

instructional technologies may differ due to their differences in business administrations. Only two 

universities (UNISA and UP) uses varied types of web instructional technologies and applications. 

The NWU is lacking in those areas. The use of biogs, discussion forums, wikis, and 

podcasts/vodcasts have not been incorporated into the NWU's LMS fu lly. Theme 3 also shows 

that the educational impact of Web 2.0 and 3.0 in HES is interoperability, personalization, 

virtualization and intelligence (Dotsika, 2012). 

Figure 8.1 illustrates the negatives standpoint as well. There are challeng ing concerns that have 

to be addressed or issues that may hinder the adoption of this framework. This includes security 

and ethical concerns; human factors; ICT infrastructure, ICT investment (costs, risks, and 

benefits) and other possible concerns (lack of student exposure and university policy framework 

restrictions). Some of these concerns pose hindrances or prevents the adoption of web 

instructional tools in education. However, all the challenges are manageable if addressed. 
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Theme 5 addresses the concept of an educator and student development programme. Educators 

should have the opportunity to attend workshops, training and seminars to equip them to use of 

web instructional technolog ies. Educators should receive the necessary support. The students 

should not be trail ing behind. It was recommended that the introduction of ICT module should be 

made compulsory to all students enrolled at any of these institutions. This wil l instil ICT 

confidence. Students who struggle shou ld be referred to an academic development. 

8.6 The study contribution to the body of knowledge 

The MMR approach applied in this study contributes to the academic body of IS methodological 

inquiry in the sense of offering methodological insight that can direct future research work. No 

frameworks have been generated using a MMR approach and design. The mixture of qualitative 

and quantitative data acquisition and inquiry delivers the essential richness in IS research (Jogulu 

& Pansiri, 2011 ). It further advances wider and better consolidation of the research find ings, 

enhances the exactness of inferences, and enhances trustworthiness. The MMR approach 

expands the boundaries of a single research approach, incorporates several epistemolog ical 

assumptions, offered better validity or re levance to multifaceted educational settings. Therefore, 

the development of a comprehensive framework and methodologies employed in this study 

makes an original contribution to the academic body of knowledge by providing direction for 

SS/SW adoption in HES. 

Dabbagh and Rea (2010) and Redecker (2009) reveal the impact and benefits that are associated 

with SS/SW and ICT web instructional technologies in HES. With the proliferation and emergence 

of SS/SW collaborative and participatory technologies, Web 2.0 and 3.0 present a dynamic shift 

in the higher educational environment that encourages better learning processes in the sense 

that SS/SW in HES will foster social communication and teamwork through various approaches. 

It enhances the capability for a student to express their uniqueness; increases responsiveness 

with the presence of peers; establishes social connections; and creates platforms for shared 

experiences and content publication (Dabbagh & Rea, 2011 ; Mcloughlin & Lee, 2008, 201 O; 

O'Reilly, 2005; Minocha, 2009). 

Dabbagh and Rea (2010) add that SS/SW and ICT web technologies in HES will impact on 

student-centric learning styles or methods that encourage active engagement. Its user-centric 

nature presents several prospects of web instructional technologies for HES (Parmar & Siwach, 

2010). Wheeler (2010) sustains that SS/SW and ICT web instructional technolog ies and its 

application in HES support openness and flexibili ty in learning. Finally, the study provides an 

enhanced approach to the adoption of SS in HES through the developed framework. SS/SW and 

ICT technologies has the potential to greatly influence HES in several ways. However, its potential 
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has not been fu lly explored or utilized. The following section offers a general evaluation of the 

framework. 

8.6.1 General evaluation of the framework 

There are few questions that the researcher shou ld pose to evaluate the presented framework. 

Mavetera (2011 b); Mavetera and Kroeze, 2009 and lntrona (1992) highlight that evaluation 

questions can be applied in an IS research study to make sure that all the necessary aspects 

have been addressed. The first question attempts to understand for whom this framework was 

developed. The second question was asks if the research problem has been solved or addressed. 

The remaining questions relate the requ irements to the framework: How/can this comprehensive 

framework be utilized? What are the challenges involved? What are the factors that have to be 

considered when planning for the adoption of SS/SW and ICT web instruction technologies in 

HES? Finally, were the research methods deployed for th is inquiry applicable, were the data 

techniques adopted during data analysis and interpretation aligned with method chosen? Did the 

comprehensive framework generated usual philosophical ideas? 

8.6.1.1 Who are the consumers of the comprehensive framework? 

The envisioned consumers/users of the developed comprehensive framework are 

learners/students, academic staff (educators), the IT department, and university management. 

These users of th is framework have to ensure quality education delivery and advanced business 

administration processes. The framework offers the university management a better 

understanding of the potential benefits of the adoption of SS/SW and ICT web instructional 

tech no log ies. 

8.6.1.2 Was the research problem solved or addressed? 

There are quite a number of research studies on the integration and adoption of ICT technolog ies. 

However, none have been conducted precisely on a framework for SS adoption in HES. Chapter 

1 of the research study exposes the problem of the challenges higher education institutions are 

faced with when it comes to ICT web instructional technology use. It also highlighted that the 

South African higher education system is experiencing pressure to transform and to offer the skil ls 

needed in the new South Africa. Preparing educators to use SS/SW and ICT instructional web 

technologies seems to be the key factor in almost every development plan for education. The 

comprehensive framework developed addresses these issues. 

8.6.1.3 What unique problems does the framework address? 

The study considered the problem of educators' inability to integrate web instructional 

technolog ies (media distribution, biogs, wikis, and other SS technologies) successfully in their 
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teaching and learning practices. It was discovered that the educators at these universities were 

well advanced concerning these tools. However, the NWU educators point a finger towards to the 

university policy framework as a factor that limits them from integrating these web tools. Some 

believe that such platforms are not incorporated in the NWU LMS/VLEs (eFundi) . 

The framework also addresses the problem of a lack of ICT confidence and technophobia. Neither 

educators nor students lacked ICT confidence or willingness. They were readily available to 

accept web instructional technologies in HES. The comprehensive framework addresses all the 

research problems. 

8.6.1.4 What are the requirements of the framework? 

The framework developed is intended for use in HES in conventional South African universities. 

It can work at any institution where knowledge is transferable to the society through ICT web 

instructional technologies enabled by Web 2.0 and 3.0 platform. However, there are no 

restrictions to the use of this framework as far as academic facilitation of learning and delivery is 

concerned. The framework should be adopted and integrated into the LMSNLEs of these 

universities in order to be applicable and practical. 

8.6.1.5 How/can this comprehensive framework be utilized? 

This framework can be adopted or be integrated into the HES for facilitating and achieving 

educational goals. However, these web instructional technologies can be integrated as a 

complementary tool and cannot replace the traditional styles of teaching. The framework shows 

that both the physical component (face-to-face contact) and blended learning are essential for 

learner's development. The framework allows students and academic staff members to focus on 

interactive, collaborative learning, student management, information dissemination and improved 

educators' productivity and administration. 

8.6.1.6 What are the challenges discovered? 

• There are shortcomings with the use of interactive and collaborative platforms (semantic 

blogging; discussion forums; wikis; podcasting; vodcasts) 

• Lack of RSS 

• Minimal use of other conventional web instructional technologies to facilitate learning 

• Minimal impact of ODL approach (at the NWU) 

• Minimal ICT facilities, specifically at the NWU Mafikeng campus) 
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• There are cultural differences (learning approaches, curriculum formulation and design) 

across these universities. 

8.6.1.7 What are the factors that should be considered when planning for the 

adoption of SS/SW and JCT web instruction technologies in HES? 

This study probes a framework for SS adoption in HES to address the existing lack of ICT web 

technologies for facilitation and learning purposes. The framework suggested that there are 

factors that should be considered during ICT investment by any given institution . These factors 

are cost implications, the risks involved and the potential benefits that it will bring to the institution. 

This includes the university policy framework. The NWU policy framework limits educators. For 

this reason , it has to be repositioned and structured to allow the successful integration of these 

SS/SW and ICT web technologies in HES. 

8.6.1.8 Were the research methods used in this inquiry applicable? 

The basis for choosing the MMR methodological approach was that it suited the complexity of the 

problem investigated. 

8.6.1.9 Are the data techniques adopted in data analysis and interpretation aligned 

with method chosen? 

The steps followed during the stages of data analysis, presentation and interpretation are 

fundamental. The combined use of analytical statistical tools, software packages (ATLAS.ti, 

SPSS) enhanced the research processes. The study used interviews and questionnaires by 

means of online QuestionPro services. Each specific data technique was used to gather 

responses and data for the study. This served to triangulate the results . 

8.6.1.10 Has the comprehensive framework generated new philosophical ideas? 

No researcher has attempted to develop a framework for SS adoption in HES using MMR as this 

study has done. This study offers a comprehensive framework for SS adoption in HES and as 

such presents philosophical ideas different from many other researchers. 

8.7 Validation and credibility of the study findings 

The val idity of research findings signifies that all procedural processes have been applied by 

following the right steps to provide solutions to the research questions. Reliability suggests 

consistency of measures, in other words the ability of a measurement instrument to measure the 

same thing each time it is used (Singh , 2007). Test-retest reliability is a measure of reliability 

obtained by administering the same test twice over a period of time to a group of individuals. In 
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this study, the researcher checked for consistency in the responses. The Pearson's correlation 

coefficient was used to measure if the results reached the acceptable level of 0.5. The Internal 

consistency reliability employed in this study sought to evaluate whether the indicators that make 

up the scale or index were consistent. External validity is concerned with generalizations, the 

extent to which the results of a study can be generalized to populations, settings and 

measurement variables. All these constructs were considered and effected by including all of the 

items that probe the same theme. 

Venkatesh et al. (2013) state that validity refers to the technical soundness of the study. The 

validation of MMR is sometimes multifaceted and difficult in the sense that the complexity of MMR 

is associated with representation and the legitimacy of the findings. When conducting MMR, 

validity should be emphasized. The concepts of trustworthiness, credibility and validity in MMR 

are important in any type of research as they strengthen the research findings (Venkatesh et al., 

2013). For this study, the justification of and the application of validity is to gain confidence that 

the nested research findings and practices were appropriate. 

8.8 Limitations of the study 

In academic research activities, all research is affected by a given set of limitations, and this study 

is no exception (Levy & Ellis, 2006). On the issue of bias, it is proper to emphasize that no form 

of research , in fact human activity generally, is without bias. Bias cannot be eliminated completely, 

but should be recognized . Sometimes personal bias is so subtle that the researcher is not even 

aware of it. In fact, many would argue that a researcher should not attempt to compensate for this 

bias, but should simply state clearly the possible biases involved and allow the readers to 

compensate for these themselves. 

The following limitations affected this work: 

• The study was only limited to three selected universities, namely the NWU, UNISA and UP. 

• The interviews involved academic staff whose academic domains were information systems, 

computer sciences, school of computing and informatics. They were therefore quite 

knowledgeable and may not be representative of the broader population. 

• The study was limited by the fact that researcher struggled to get hold of the interviewees. 

Only a few were able to schedule an appointment and availed themselves. There were 

constantly clashes with the interview appointments scheduled and the targeted participants 

due to the semester break. Some were on holiday and others were out of the country for 

conferences. 
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• In add ition , the study was mainly founded on the views and knowledge of the respondents. 

These views could be subjective and cannot be generalized. Th is study was limited by 

resource constraints. 

• Using a MMR approach where different data gathering techniques are used to collect data, 

can be overwhelming . 

8.9 Delimitations of the study 

8.9.1 What the study is not 

It important to emphasize that there are two main approaches that guide the research in any IS 

research discipl ine. This approach entails the behavioural science and the design science 

(Peffers et al., 2007). The behavioural aspect pursues to develop and verify philosophies or 

theories that seek to explain human or organizational behaviour. Behavioural research focuses 

on justification , development of theories and forecasting. The design science focuses on 

extending the landscape or boundaries of the organization or human capabilities in the sense that 

it seeks to create new and innovative artefacts (Peffers et al., 2007). 

Design science enhances artefact work, the standard as well as the performance. However, both 

approaches are involved in IS research. Th is thesis developed a framework for SS adoption in 

HES. Therefore, the study is theory-driven, with the aim to develop val id knowledge by describing, 

explaining and possibly pred icting and producing shared understanding (Hanid, 2014). The study 

is, however, focused on theoretical problem solving , which entails narrative or solution-driven 

knowledge. The result emerging from this study through forecasting and explanation of 

phenomena may be employed in providing or designing solutions to the problem in question. The 

study developed new knowledge and ideas that may be used by professionals from the same 

fields to address similar research problems. The study based on the positivist approach and the 

connectivism learning theory (Denzin, 2012; Crnkovic, 2010). 

The del imitations of the study are as follows: 

• Th is study presents a framework for SS adoption in HES, not to develop a prototype for SS 

adoption in HES. 

• Th is study does not entail the development of a university policy framework or curriculum. 

• The study does not develop an e-learning system. 

• Most significantly , the study does not test or measure the framework developed. The 

framework will serve as a guide on how to develop or to solve the existing problem. 
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• The study does not measure educators or students' mental or psychological capacity to use 

ICT web instructional technologies. 

• The study does not cover any other institution apart from the selected universities mentioned 

in the study. 

8.1 O Recommendations for future research 

The educators who participated in this study were all knowledgeable in the field of ICT. Educators 

in other disciplines may not be, and it could be valuable to investigate this in future research. In 

addition , the issues raised concerning the factors that may prevent the adoption of SS/SW and 

ICT in HES should not be ignored . Another recommendation is that the NWU university policy 

framework be revisited so that it can be aligned and repositioned to allow the incorporation and 

the use of interactive web instructional technologies. 

Researchers should also investigate the matter of ICT adoption at more universities across South 

Africa. There used to be 36 universities in South Africa, which were reduced to 23 public HEls 

after the merg ing process. Six of these were classified as comprehensive universities. These 

universities include the Nelson Mandela Metropolitan University; the University of South Africa; 

Walter Sisulu University; the University of Johannesburg ; the University of Zulu land and the 

University of Venda. Eleven were classified as traditional or conventional universities, namely the 

University of Pretoria; the University of Cape Town; the University of Fort Hare; the University of 

the Free State; the North-West University; the University of the Western Cape; the University of 

Witwatersrand; the University of Limpopo; the University of Stellenbosch; Rhodes University and 

the University of KwaZulu-Natal. Another six were classified as universities of technology, namely 

the Central University of Technology; the Cape Peninsula University of Technology; Durban 

University of Technology; Mangosuthu University of Technology; Tswane University of 

Technology and Vaal University of Technology. All the different types of universities should be 

studied in future. In addition, research should cover a wide range of academic domains and 

faculties. To add to this, there is a growing need for SS/SW and ICT web instructional technolog ies 

to be incorporated into teaching and learning platforms, offering another possible area of 

research. 

8.11 Chapter summary 

Chapter 1 laid the foundation for the study by presenting the background context, the research 

problem, identifying the research objectives and possible questions. Chapter 2 gave a historical 

overview of a framework for SS adoption in HES in the form of a descriptive literature review that 

detailed and unveiled the theoretical perspectives that are of relevance to the study based on 

previous scholars' experience of how similar research problems were solved. 
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Chapter 3 and 4 presented the proposed conceptual framework and the research methodologies, 

paradigms and instruments/techniques used during this study. It offered a clear discussion of 

research processes, approaches and theories deployed in the study. Chapter 5 and 6 of the 

chapter examined the results based on the objectives of the study. The results were presented 

using various techniques to help resolve many issues that were discussed in the problem 

statement. Chapter 7 handled the second research approach. The quantitative data analysis was 

presented based on the information gathered from the questionnaire across the selected 

universities. 

The research problem identified in the study was addressed and the objectives have been 

reached. Solutions were proposed through the development of a comprehensive framework 

based on the MMR approach. The framework was evaluated to ascertain whether it has reached 

its aim by answering evaluation questions. The ideas, concepts and views of the respondents 

were accurately articulated and supported with existing academic literature studies. 

The limitations of this study can serve as strengths and opportunities further studies, exposing 

the areas that require attentions. The contribution made in th is study may be used to advance the 

adoption of SS/SW and ICT web instructional technologies in HES to serve as complementary 

technologies for teaching and learning purposes. It should not be used to replace the traditional 

approach of learning, but should support a blended and integrated learning process for achieving 

educational goals. The adoption of the comprehensive framework will be successfu l if the top 

management, IT departments and the educators apply the recommendations of this thesis when 

planning the adoption Web 2.0/3.0 in HES. 
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ANNEXURES: A-K 

ANNEXURE A: TERMINOLOGY AND CONCEPTS 

This section , offers distinctive definitions of substantial terminology associated to this study wh ich 

entails: 

Table 1.1: Terms and concept definition 

Affordance: The concept of affordance in this study is referred to as the act executed 

grounded on the intended purpose of an object or invention. This study used 

the term affordance to denote technological invention which offers users the 

avenue of perform a certain task or activity (Minocha, 2009/ McLaughlin & 

Lee, 2008). 

Blended and 

integrated 

learning: 

Framework: 

Information 

and 

Communicatio 

n Technology 

(JCT): 

Blended and integrated learning may be also referred to as hybrid or mixed­

mode courses. Blended and integrated learning approach in a pedagogical 

context is the combined use of traditional style of facilitating learning through 

face-to- face contact, jointly with online learning systems.In this instance, a 

class that is being conducted whereby a bit of the traditional face-to-face 

instructional is compliemtned with the web-based online learning (Tess, 

2013/McCarthy, 2010/Sharma, 2010). 

A framework is a conceptualisation of a specific complex research 

phenomenon, together with the salient constructs and their interconnection 

(Levy & Ellis, 2006) a framework can further be observed as road map that 

offers coherence to pragmatic inquiry in a research topic (Howard & Lubbe, 

2012) . 

Information and communication technology (/CT) in the context of education 

plays an integral part our society today. When it is considerably taken into 

account by the role it plays in the social, cultural and economic role it brings. 

Information and Communication Technology (/CT) is further denoted as 

wide-ranging of technologies namely, broadcast media, and audio and video 

processing and transmission for teaching and fearing purpose (Tondeur et 

al., 2007). 
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Innovation, 

Collaboration: 

In this context, innovation is viewed as an invention, indication, practice, or 

thing that is observed as actually new. While collaboration in this context 

relates to students communication between peers-to-peers, educators 

regardless of their location. (Voogt et al. , 2013, 20131 Mages, 2013/ 

Bonifacio, 20131 Noor UI Amin, 2013 & O'Reilly 2005) . 

Mixed method The concept MMR, is the combined integration of qualitative data and 

research quantitative data into a fused dataset with the initiative of producing or 

(MMR): examining the research findings. In a MMR each of the method consolidates 

another, by improving data strengthen and reducing weaknesses from both 

data findings (Jokonya, 2016) . 

Open Distance 

Learning 

(ODL): 

Perception, 

Beliefs: 

Semantic or 

Web 3.0: 

Open and Distance Learning (ODL) is usually the term used for /CT enabled 

communication employed to deliver education, contents as well as to 

improving learning g/obably. According to Ofoegbu (2009), who belives that 

ODL is progressively being realised as an educational delivery channel or 

model which is cost-effective without compromising the quality (Ofoegbu, 

2009) 

In the context of this study, it simply means to view/perceive or be informed 

of certain object/concept in an environment to which they operate in. To 

develop beliefs regarding concepts/objects and actions" (Wood, 2011) . On 

the other hand, beliefs in this instance, relates to human factor, and it is 

denoted on the standards that an individual have over something; an 

opinion; a verdict of a occurrence. (Pajares, 1996). 

The semantic web is commonly referred to Web 3. 0. It is a newer of version 

of web 2. 0 technologies. With present applications of supporting knowledge 

distribution and interoperability amongst incompatible information 

repositories depend on annotating data and preserving a syntactic reliability. 

Web 3. 0 is as a form of web content where knowledge representation is 

standardised and relies on languages expressing information in a machine 

process-able form, by means of a framework based on RDF (Resource 

Description Framework) and ontologies (Tess, 2013/ Dotsika, 20121 Lenhart 

et al., 2010) 
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Social 

presence: 

Social 

Software or 

Web 2.0: 

Virtual 

learning 

environments 

(VLEs): 

Virtual world: 

The social presence in this study signifies the natural view of an environmen. 

Social presence refers to the extent of salience of the other person in the 

interaction and the consequent salience of the interpersonal relationships 

(Richardson & Swan, 20031 Wood, 2011 ). 

The social software is also referred to as Web 2. 0. The Web 2. O provides 

the atmosphere where students can learning with varied typed of web 

instructional technologies and applications features. As opposed to the web 

1. 0. In other words, this signifies that users (students/educators) of web 2. 0 

have a wide-range of more interactive tools and a new version of web 1. O;. 

A more flexible design, more inspired, reuse, collaborative content, 

alteration, edification and modification. One distinctive affordance of web 2.0 

is it fosters collaboration and assists to gather shared intelligence as 

compared to web 1.0 (Ootsika, 2012) 

Is ususal known to be an online teaching or fearing platform/environment 

where the facilitation of learning is carried out n. d. 

A virtual world is a virtual evironment the combination of 20130 gaming 

technology, amplified reality, virtual environment power-driven with Internet 

technology where users relate through movable avatars. Learners can 

create their own avatars on the web & reside in these worlds. Virtual worlds 

can be seen as the creation of new era of e-learning as they offers learners 

to do role-play, 20130 demonstrating, simulations, creativeness and their 

active participations (Aghaei et al., 2012; Chisega-Negrila, 20121 Rajiv & 

Manohar Lal, 2011 & Andriole, 2010) . 
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ANNEXURE G: INTERVIEW: INFORMATION CONSENT 
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RE: Information Letter and Consent Form for Invitation to be interviewed: A framework for Social software 

adoption in Higher Education systems 

DearXXXX 

This letter serve as an invitation to participate in a study I am conducting as part of my Doctoral degree in the 

Department of Information Systems, School of Economic and Decision Sciences at the North West University (Mafikeng 

Campus), under the supervision of Prof Nehemiah Mavetera and Prof Sam Lubbe. 

We request for your voluntary consent to participate in an interview we may learn more about the usefulness, 

importance and potential benefits of Social Software/Semantic Web and ICT tools in facilitating learning in Higher 

Educational Systems. Nowadays the Social Software /Semantic Web also known as the Web 2.0 & 3.0 and ICT tools 

applications play fundamental role in enhancing universities' business processes towards information management's 

performance, decision-making, integration of knowledge creation and use. Social software/Semantic Web & ICT tools 

offers learner the ability to access information at any given time and place as well as the option where, when and how 

to learn. 

Main objectives of this research are to determine the educators' and students' profound confidence in their digital 

competence ; to examine the extent of educator's and student's ICT profound confidence , readiness , willingness to 

adopt Social Software/Semantic Web technolog ical innovation in teaching and learning and what are the main 

obstacles they encounter. It is anticipated that the information we gain from this study will help us to improve quality 

service delivery in education and for future research projects . Your participation is voluntary. It will involve an interview 

which take approximately (20-45minutes) and will take effect in a mutually agreed platform. In your response, please 

indicate from these possible options (telephone interview, skype interview, written interview and face-to-face interview) 

that is most convenient. You may decline to answer any of the interview questions if you so wish . Further, you may 

decide to withdrawal of your consent in the research study will not result in any penalty or loss of benefits. 

With your consent, the interview will be tape-recorded to facil itate collection of information, and later transcribed for 

analysis. Shortly after the interview has been completed , I will send you a copy of the transcript to give you an 

opportunity to confirm the accuracy of our conversation and to add or clarify any points that you wish . All information 

you provide is considered completely confidential. Your name will not appear in any thesis or report resulting from th is 

study, however, with your consent anonymous quotations may be used. The records will be kept for five years for audit 
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purposes where after it will be permanently destroyed, hard copies will be shredded and electronic versions will be 

permanently deleted from the hard drive of the computer. 

I would like to assure you that this study has been reviewed and approved by the North West University Institutional 

Research Ethics Regulatory Committee (NWU-IRERC) based on approval by Human Sciences Research Ethics 

Committee (HSREC). I am looking forward to speaking with you and thank you in advance for your assistance in th is 

project. If you have any questions regarding this study, or would like additional information to assist you in reach ing a 

decision about participation, please contact the primary researcher, Kenneth Ohei, on 0730633904; email: 

kennethohei@gmail.com. The study leader, Prof Mavetera, during office hours at (018)3892143; email: 

Nehemiah.Mavetera@nwu.ac.za 

Warm regards 
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ANNEXURE H: RESEARCH: INTERVIEW GUIDE 

NB: I will only ask you about things that you should feel comfortable telling me about; if you do not feel 

comfortable answering any question, you are welcome not to answer it. 

Background Information on Interviewee (Part A) 

In the questions in Table below the researcher aimed to get to know the interviewee's professional life in 

relation to information required for the study. 

Questions Purpose 
What is your title , job title, your job description and The question was meant for introductory 

academic experience? purposes. It was meant for the researcher to 

familiarise with the interviewee thereby establish 

proper grounds to address them and start the 

conversation . 

Main Interview Questions (Part B) 

1. Social Software/Semantic Web and ICT web technologies adoption in Higher Educational Systems 

Social Software/Semantic Web also known as (Yveb 2.0/3.0) and ICTs tools has been perceived 

as driven force to improve learning enthusiasm and ease access to education. 

1.1. Are you familiar with any of the following social software (SS)/semantic web (SW) & ICT tools 

application such as (Facebook, Twitter, YouTube, Skype, Blog , Wiki , Digital Library, Podcast, 

myUnisa, eFundi , clickUP, MyTUKS, Blackboard , WebCT, Overhead projector)? 

1.2. Does your institution offers open distant learning (ODL)? 

1.3. Do you think that by adopting these SS/SW & ICT tools application in Higher Education 

Systems (HES) , do/can it assist in improving learning enthusiasm , performance , easy access 

and quality educational delivery, if so, how? 

2. SS/SW adoption and its usefulness in universities (Part C) 

This section of the questions, attempts to access educators' views regarding SS/SW and to explore 

the flaws and effectiveness of Web 2.0 and Web 3.0 in education for facilitation of learning and 

business administration. 

2.1 What do you know about SS/SW and ICTs tools and application and its potentiality in 

supporting educational goal? 

2.2 Do you find SS/SW and ICTs tools useful for teaching and learning, if so, please explain? 
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2.3 The integration and adoption of SS/SW and ICTs tools can enable you to accomplish tasks 

more quickly, if so, explain how? 

2.4 Using SS/SW and ICTs tools can increase your productivity as an educator, if so how? 

2.5 Do you think by using these tools may pose serious issues regarding the aspects of (i.e 

unethical issues, privacy, intellectual property right and misuse and exploitation) , please 

provide your view? 

2.6 What other possible flaws may arise as a result of using SS/SW and ICT, explain comment 

your view? 

3. Educators' confidence level of ICTs (Part D) 

This area explores the extent of educators' ICT confidence, readiness, willingness, and their digital 

competence when using this tools to ensure a systematic approach to supporting and sustaining 

technological innovation in teaching and learning. 

3.1 There are various types of SS/SW and ICTs and application that educators can use on a daily 

basis for teaching and learning (as highlighted in question 1.2). Which of these SS/SW tools 

do you often make use of on daily activities or most frequently? 

3.2 Please give reason (s) what inspired you to use these tools and applications when facilitat ing 

learning and if you don't use these tools, why? 

3.3 Why are you not using some of these SS/SW and ICTs tools that you didn't mention 

(Facebook, Twitter, YouTube, Skype, Blog , Wiki , Digital Library, Podcast, myUnisa , eFund i, 

cl ickUP, MyTUKS, Blackboard , WebCT, Overhead projector) if any? 

3.4 Does your institution provide necessary resources to enable you use SS/SW and ICTs tools 

and application? 

3.5 Does your institution provide you with the necessary training , workshops seminars to advance 

your knowledge to use SS/SW and ICTs tools and application? 

4. Controversies and challenges (Part E) 

There is a realization that the challenges and controversies associated with the adoption and use 

of SS/SW & ICTs tools application in teaching and learning are as follows. Please explain to what 

extent do you agree with the following statements? 

4.1 Difficult to integrate and use for facilitation of learning, if so how? 

4.2 Insufficient time, simultaneous access and massive workload , if so, how? 

4.3 Lack of confidence and willingness to accept technology change, if so how? 

4.4 Phobia , attitudes/perceptions to use web technologies, if so how? 

4.5 Lack of resources (ICT Infrastructures/facilities; technical assistance training) and policy, if so 

how? 
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5. Educators and learners' development and support (Part F) 

Strategies to recommend for educators' development support prepare them in the use of SS/SW 

and ICTs tools in HES. 

5.1 Reflect your view 

Kenneth Ohei 

North West University (Mafikeng Campus) 

Department of Information Systems 

Faculty of Commerce and Administration ; School of Economic and Decision Sciences 

Contact Information (E-mail :kennethohei@gmail.com/ Mobile phone: +27 73 063 3904) 
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ANNEXURE I: RESEARCH: QUESTIONNAIRE GUIDE 

PhD: RESEARCH QUESTIONNAIRE 

FOR OFFICE USE ONLY: Respondent Code: ............ . 

A framework for Social software adoption in Higher Education systems 

Researcher: Kenneth Ohei 

Note to the respondent 

I need you to help me comprehend the usefulness of Social Software/Semantic Web and ICT tools in 

facilitating learning in Higher Educational Systems. Nowadays the Social Software /Semantic Web also 

known as the Web 2.0 & 3.0 and ICT tools applications play vital part in enhancing universities' business 

processes towards information management's performance, decision-making, integration of knowledge 

creation and use. SS/SW & ICT tools offers learner the ability to access information at any given time and 

place as well as the option where , when and how to learn . 

Main objectives of this research are following: 

• To determine the educators' and students' profound confidence in their digital competence. 

• To examine the extent of educator's and student's JCT profound confidence, readiness, willingness 

to adopt SS/SW technolog ical innovation in teaching and learning and what are the main obstacles 

they encounter. 

Instruction to complete the questionnaire 

• To complete this , questionnaire , it takes approximately 10 to 15 minutes, please answer the 

questions as truthfully as you can . There are seven sections (A-G) , please ensure to read and 

follow the directions for each part. I would like to assure you that the results from this survey will 

not be misused in any way alongside with the information obtained will be considered as strictly 

confidential . 

• If you decide to withdraw from continuing from this questionnaire at any given point in time, you 

may. 

• Your advised to mark each response by making a tick or a cross, or encircling each appropriate 

response with a PEN (not a pencil), or by filling in the required words or numbers. 

In case of any question , please, do not hesitate to contact me on the bellow mentioned contact information . 

Thank you for your cooperation and your valuable time in advance. 

Kenneth Ohei 
North West University (Mafikeng Campus) 
Department of Information Systems 
Faculty of Commerce and Administration; School of Economic and Decision Sciences 
Contact Information (E-mail:kennethohei@gmail.com/ Mobile phone: +27 73 063 3904) 
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A1 . 

I Gender 

A2. 

I Age 

A3. 

Name of 
University/institutio 
n 

A4. 

Level of study 

A5. 

SECTION A 

Demographic Variable 

I Male 

118-25 I 1 125-31 

NWU 1 NWU 2 NWU 

MFK POTCH VAAL 

National Diploma (Undergraduate) 

Degree (Undergraduate) 

Post-graduate (Honours) 

Post-graduate (Masters) 

Post-graduate (PhD) 

Academic Background 

In general term, how would you rank your average academic 
performance? 
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I 1 I Female I 2 

I 2 I 31 and above 13 

3 UNISA 4 UNIVERSITY 5 
OF PRETORIA 

1 

2 

3 

4 

5 

30%-45% 1 

50%-65% 2 

70%-75% 3 

80%-100% 4 



SECTION B 

Internet Awareness and Access 

Please indicate to what extent you agree or disagree with the following statements below 

1 = Completely agree 2 = Agree 3 = Disagree 4 = Completely disagree 

81 Do you have basic computer skills (Ms 1 2 3 4 
Word , Excel , PowerPoint, Access, internet 
etc)? 

82 Do you have access to the internet? 1 2 3 4 

Use the rating order below for your response in this section 

1 =Everyday 2 = 2-3 Days 3 = Once a week 4 = More than a week 5 = None 

83 How/when do you often access the 1 2 3 4 5 
internet? 

84 Where do you basically have access to Campu Home Both Other None 
the internet? s 

84. If your answer other in (question 84) please specify .. .. ... ..... ...... .. ..... .......... ...................... ... .... 
1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

85 Can you approximate the amount of hour 0-1 hour 1-2 hours 3-4 hours 5 and 
(s) you spend using the internet in a day? above 

In question 86, please tick as many that are applicable. Use the rating order below for your 
response 

1 = Entertainment 2 = Educational use (i. e. assignment/ task activities) 

3 = Information searching/filtering (i. e. Browsing) 4 = Research Activities 

5 = All of the above ... .. . 6 = Other 

86 When you access the internet, what 1 2 3 4 5 
purpose do you use the internet for? 
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SECTION C 

Integrating ICT tools and application in HES 

Please indicate to what extent you agree or disagree with the following statements. 

1 = Completely agree 2 = Ag ree 3 = Disagree 4 = Completely disagree 

C1 The adoption of social software and Information and Communication Technologies 2 3 4 

(ICTs) tools and application in teaching and learning can assist learners with thei r 
course module? 

C2 The adoption of social software and Information and Communication Technologies 
(ICTs) tools and application can improve easy access to education at any given time 
and place? 

C3 The adoption of social software and Information and Communication Technologies 1 ., 
(ICTs) tools and application can improve quality education delivery? 

C4 The adoption of social software and Information and Communication Technologies J 

(ICTs) tools and application can improve learner's performance? 

C5 The adoption of social software and Information and Communication Technologies 1 2 
., 

(ICTs) tools and application can increase learning motivation, enthusiasm and 
collaboration? 
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SECTION D 

Framework analysis of Semantic Web Based in educational Systems (SWBES) 

D1 Would you agree that you are familiar with some of the 3 4 
following social software/semantic web & ICT tools 
application such as (Facebook, Twitter, YouTube, omp t '/ Agre " ai;; l' -.Dll'w •e 
Skype, Blog , Wiki, Dig ita l Library , Podcast, myUnisa, gree tJ1sagree 
eFundi , clickUP, MyTUKS, Blackboard/WebCT, 
Overhead projector)? 

D2 Based on your understanding of these tools, what is your view concerning these social software/semantic web 
& Information Communication Technology (ICTs) tools application in supporting teaching and learning in 

Higher Education? 

Use the rating order below for your responses 

1 = Very supportive 2 = Supportive 3 = Not aware 4 = Not supportive 

D2.1. Overhead projectors 

D2.2. Blackboard/WebCT 

D2.3. Digital Library 

D2.4. Learn ing with 3D Wiki 

D2.5. Social Networking sites (Facebook, Twitter, YouTube, and 
Skype) 

D2.6. Semantic blog/Micro Slogging 

D2. 7. Podcast/vodcast 

D2.8. EFundi 

D2.9. MyUnisa .d 

D2.10. ClickUP 

D2.11 . MyTUKS 
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E1 

E2 

E2.a 

E2.b 

E3 

E4 

SECTION E 

Students' digital competences and confidence level 

Please indicate to what extent you agree or disagree with the following statements 

= Completely agree 2 = Agree 3 = Disagree 4 = Completely disagree 

Do you have phobia towards ICTs and web 
technologies 0111pletely 

agree 

Do you have positive attitude when using or 
regarding any of the following social oripletely 
software/semantic web & ICT tools gree 
application such as (Facebook, Twitter, 
YouTube, Skype, Blog, Wiki, Digital Library, 
Podcast, myUnisa, eFundi , clickUP, MyTUKS 
etc)? 

2 Agree 3 D1s.igree 

2 Agree 3 Disagree 

4 
..;omplete y 
lls gr1oe 

4 

,oriplPtely 
d1!;agree 

If you agreed in (question E2), which of these Information and Communication Technology tools do you 
frequently use on daily basis , please list as many as applicable 

If you disagreed in (question E2), what do you think could be the problem? 

Do you find any of these tools and Co t g " 
applications as listed in (question E2) difficult c1~re 
to use? 

Use the rating order below for your response in question E4 

= Outstand ing 2 = Standard 3 = Average 4 = Basic 

How is your confidence level when using any of 
Information and Communication Technologies 
(ICTs) tools and application such as 
(Facebook, Twitter, YouTube, Skype, Blog, 
Wiki, Digital Library, Podcast, myUnisa, 
eFundi, clickUP, MyTUKS etc) in your 
learning? 

Outstand 
rg 
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Standard Average 

I 

5 = Poor 

B Poor 



E5 How is your willingness/readiness to use IN lling Eritr.Js a Not Not rrPd 

Information and Communication Technolog ies stIc w II nq art re., t::: 

(ICTs) tools and application such as d 

(Facebook, Twitter, YouTube , Skype, Blog , 
Wiki , Digital Library, Podcast, myUnisa , 

eFundi, clickUP, MyTUKS etc) in your 
learning? 

E6 Would you agree that your Com Agre€' o,sagr md 

educators/supervisors use th is ICT tools gree qrre 
application to facilitate learning? 

E7 Which amongst these social software and Information Communication Technology (ICTs) tools does your 
educators/supervisors uses most frequently to facilitate teaching & learning? 

1 = Most frequently 2 = Frequently 3 = Not in use 4 = Never in use 

E7.1. Overhead projectors 

E7.2. Blackboard/WebCT 

E7.3. Digital Library 

E7.4. Learning with 3D Wiki 

E7.5. Social Networking sites (Facebook, Twitter, YouTube, 
and Skype) 

E7.6. Semantic blog/Micro Slogging 

E7.7. Podcast/vodcast 

E7.8. EFundi 

E7.9. MyUnisa 

E7.10. Cl ickUP 

E7.11 . MyTUKS 
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E8 Please indicate to what extent you agree or disagree with the following statements . 

What do you think inspired your educators/supervisors to use any of these Information Comm unication 
Technolog ies (ICTs) tools application to facilitate and support learning? 

1 = Complete ly agree 2 = Agree 3 = Disagree 4 = Completely disagree 

E8.1. Collaborative learning 

E8.2. Student's relationship management 

E8.3. Quality service delivery L 

E8.4. Improved administration processes 

E8.5. Transitioning/Change 

E8.6. Easy access and enthusiastic learn ing 

E8.7. Improved learn ing theories (connectivism) 

E8.8. Knowledge creation management 

E8.9. Improved and integrated learning 2 

E8.10. Information quality 
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F 

SECTION F 

Controversies/challenges 

Please indicate to what extent you agree or disagree with the following statements 

What do you think are the challenges that limit educators/supervisors from not using these Information 
Communication Technologies (ICTs) tools during facilitation of learning? 

1 = Completely agree 2 = Agree 3 = Disagree 4 = Completely disagree 

F1 . Difficult to integrate ICT into teaching 1 , ~ 4 

F2. Difficult to use • 

F3. Insufficient educator time 1 2 

F4. Too much of workloads 2 

FS. Not enough simultaneous access 

F6. Phobia to use web technolog ies 1 

F7. Attitudes/perceptions 

F8. Lack of proper knowledge, skills and capacity 

F9. Lack of confidence level . 2 

F10. Lack of wi llingness to accept change 

F11 . Lack of resources (Computer facil ities) 2 

F12. Technical assistance/training 
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SECTION G 

Student development and support programme 

In this section of the question, please tick with an X as many that are applicable 

G For learners that are not technologically advanced , what strategies do you suggest for learners development 
and support programme to prepare them in the use of ICT tools? 

G1 Be referred to academic development programme 

G2 Introduce ICT as compulsory module 

G3 Reflect you view 

... .... .... ...... . ..... . ... ................. .. ...... .. ...... ... .............. .. .. ..... . ... ..... .. ··· · ·· · · ··· · ·· ····· · · ·· · ·· ··· · · ···· · ··· ·· ·· · ··· · 

.... .... . .. ...... ...... . ... ... ..... .. ...... ... .... .... ... ... ........... ............ ... ..... ....... .. .... ...... ...... ......... .. .... ..... ..... ... .. 

Thank you for your time and participation!!!!!! 

The End of Questionnaire! 
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86. When you access the ~ 
Internet, what purpose do 
you use the Internet for? 

0 
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85. Can you approximate ~ 
the amount of hour (s) 
you spend using the 

Internet in a day? 

84.1 . If your answer other :g 
in (question 84) please ';. 

specify 

84. Where do you 
basically have access to 

the Internet? 

83. How/when do you 
often access the Internet? 
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