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Abstract 

The Department of Occupational Therapy (DOT) recognised the threat of massification to the 

ability to graduate professional and competent generalist occupational therapists. Success-

rates were dropping in the diversified student body and lecturer workload was increasing, 

contributing to poor research publication output. Blended Learning (BL) was suggested as a 

strategic opportunity to manage the undergraduate occupational therapy curriculum which 

was delivered through Problem Based Learning (PBL). The researcher was nominated to 

take the lead in driving the process, initiating this Participatory Action Research (PAR). Over 

six academic years the lecturers of the DOT, through Legitimate Peripheral Participation 

(LPP), participated in curriculum redesign and content development activities, which crafted 

the BL process. The PAR research design facilitated the insider positionality of the 

researcher to investigate the impact of BL on teaching and learning within the DOT. The 

stakeholders in the study were the lecturers of the DOT, the students enrolled in the 

Bachelor of Sciences in Occupational Therapy degree between 2010 and 2015, and the 

School e-Learning Project team. Quantitative and qualitative methodologies were employed 

throughout the PAR. Quantitative data were analysed for effect due to the small student and 

staff population. Qualitative data were analysed using Strauss’ grounded theory and 

Brookfield’s lenses of critical reflection. This thesis presents five papers of which two are 

macro-level PAR studies and three are micro-level PAR studies. The results yielded two core 

themes: the drivers of change and the outcomes of BL. The outcomes of BL demonstrated 

that when integrating BL over a long-term intervention the effect of habituation on student 

performance is positive, students perceive BL to have a positive effect on their knowledge 

gain and that when BL activities have the ‘just right challenge’ students are interested in the 

learning process and find it beneficial to their learning. The six drivers of change provide 

guideline criteria to consider when integrating BL into PBL curricula with similar contexts; 

namely: Buy-in and goodness of fit, Being evidence-based, Just do it!, Support, Students are 

primed for BL, and the hurdles to BL. The lecturers of the DOT believe that ‘there is no going 

back!” 

 

Ethical clearance for this thesis was issued through the Human Research Ethics Committee 

(Medical) with the following numbers: M090920, M160877 and M141168 (refer Appendix A) 

The originality report through Turnitin presented in Appendix B shows 14% similarity when 

the two published articles are excluded. 



 

v 
 

Acknowledgements 

Prof Alan Rothberg, thank you for nudging me into a new career path that has ignited my 

passion for teaching and learning with the ever-changing opportunities that technology offers. 

As head of the School of Therapeutic Sciences when this journey started, you were a mentor 

who believed in me, you sourced funding to ignite this research and then agreed to supervise 

this thesis. I am forever grateful for the hours you invested in me and this research as my 

supervisor and mentor. 

Prof Patricia McInerney, my supervisor, I appreciate your steadfast guidance, facilitating my 

understanding of health sciences education, and your willingness to listen and give feedback 

as often as I needed it.  

Prof Patricia de Witt (head of department) and the lecturers of the Department of 

Occupational Therapy, this journey into the unknown has been exciting and scary, yet we 

embraced it as a team. To Lyndsay Koch and Dr Fasloen Adams who co-authored papers in 

this thesis, your innovative spirit and dedication to the research is appreciated. To the 

students who enthusiastically embraced the opportunities to learn using technology, you all 

showed us what was possible if we just tried it. The way the occupational therapy curriculum 

is delivered at the University of the Witwatersrand has leapt into the twenty-first century. 

eFundanathi – Learn with Us, which started out as the School’s e-Learning Project: to April 

Papi Mthimkhulu and Phiwokhuhle Dlamini as graphic designers, your creativity has inspired 

me. Of particular note: Papi for the poster designs and Phiwe for the design of Figure 1.6. 

Lebogang Bogoshi, thank you for the technical support over the years and readiness to help 

lecturers succeed. As friend, occupational therapist and instructional designer in this 

research, Janine van der Linde, thank you for the brainstorming sessions, the writing retreats 

and co-authoring a paper for this thesis. This team created the strength and creativity that 

has and continues to drive innovation in teaching and learning. I am proud to be part of 

eFundanthi – Learn with Us! 

Our current head of school, Prof Judith Bruce, thank you for continuing the belief in the value 

of blended learning and the role that eFundanathi plays in the School of Therapeutic 

Sciences. Thank you for supporting my dreams and always having my back. 

Dr Mark Allen, without your support in hosting Moodle, upgrading the versions over the years 

and giving your insights into the world of technology and networking, this thesis would not 

have been possible. David Wafula and Starlen Sass, your server and programming skills are 

greatly appreciated. Thank you. 



 

vi 
 

The support that I have had from those who walked this journey with me, Prof Patricia de 

Witt, Dr Fasloen Adams, Prof Hellen Myezwa, Janine van der Linde, Benita Olivier, Margot 

Graham, Rosemary Crouch, Dianne Manning and Lynette Williams to name a few, is greatly 

appreciated! Thank you for keeping me going, keeping me positive and caring for me. 

Lastly and most importantly, the people closest to me, who have lived through the turmoil 

and successes, my frustrations and excitement. To my parents, Beaumont and Gillian 

Barnard, thank you for giving me the foundation to succeed and always being there for me. 

To my soulmate, Marc Ashton, I appreciate you always listening to my ideas, sitting through 

my brainstorming sessions, letting me use you as a sounding board and holding the fort. To 

my children, Morgan Barnard and Jonathan Ashton, for you I want to be the best person that 

I can be, which has motivated me throughout this thesis. 

Funding: 

This research was supported by funding from: 

1. The Faculty of Health Sciences, Faculty Research Committee Individual Grant – 

supported the transcription of interviews and focus groups. 

2. The Department of Higher Education and Training, Clinical Training Grant – 

Supported staffing of eFundanthi, equipment, operational funds and infrastructure 

development in the building housing the Department of Occupational Therapy. 



 

vii 
 

Agreement by co-authors 

By signing this declaration, the co-authors listed below agree to the use of the article by the 

student as part of her Thesis.  

Paper 1: Lecturer feedback of the inclusion of blended learning in undergraduate 
occupational therapy. EDULEARN10 Proceedings. 2010:492-499. Student is sole author.  

Paper 2: First-year students’ experience of a WebQuest to explore the University’s online 
resources and virtual learning environment. South African Journal of Occupational Therapy. 
2018; 48(2):3-11 Student is the first author. Status: Published 
 

Author Name Signature Date 
1st Author Paula Barnard-Ashton   
2nd Author Janine van der Linde   
3rd Author Alan Rothberg   
4th Author Patricia McInerney   
Comments by primary supervisor: 

 

Paper 3: The influence of blended learning on student performance in an undergraduate 
occupational therapy curriculum. South African Journal of Occupational Therapy. 2014; 
44(1):75-80. Student is the first author. Status: Published 

Author Name Signature Date 
1st Author Paula Barnard-Ashton   
2nd Author Lyndsay Koch   
3rd Author Alan Rothberg   
Comments by primary supervisor: 

 

Article 4: Digital apartheid and the effect of mobile technology during rural. South African 
Journal of Occupational Therapy. 2018; 48(2):20-25 Student is the first author. Status: 
Published 

Author Name Signature Date 
1st Author Paula Barnard-Ashton   
2nd Author Fasloen Adams   
3rd Author Alan Rothberg   
4th Author Patricia McInerney   
Comments by primary supervisor: 

 

Article 5: The integration of blended learning into an occupational therapy curriculum: A 
qualitative reflection. BMC Medical Education. 2017; 17(135):1-13 Student is the first 
author. Status: Published 

Author Name Signature Date 
1st Author Paula Barnard-Ashton   
2nd Author Alan Rothberg   
3rd Author Patricia McInerney   
Comments by primary supervisor: 



 

viii 
 

Publications 

Four congress proceedings papers and four peer-reviewed journal articles arose from this 
study, of which one congress proceedings paper and four journal articles are presented in 
this thesis. 

Congress proceedings papers 

EDULEARN10 Proceedings, 2010: 

• Paper 1: Lecturer feedback of the inclusion of blended learning in undergraduate 

occupational therapy. Pages 492-499. Author: Paula Barnard-Ashton 

• Paper 2: Using wiki’s in problem based learning: Student behaviour and attitude. 

Pages 581-586. Author: Paula Barnard-Ashton 

• Paper 3: Designing e-curriculum books for undergraduate occupational therapy: 

Lessons learnt. Pages 6400-6405. Authors: April Papi Mthimkulu and Paula Barnard-

Ashton  

 

Proceedings of the 13th Annual Conference on World Wide Web Applications, 2011:  

• Embedded information literacy: integrating the silos into e-learning. Volume 13: pages 

5-16. Authors: Glenda Myers and Paula Barnard-Ashton 

 

Peer-reviewed journal articles - Published 

Barnard-Ashton PM, Koch L, Rothberg A. The influence of blended learning on student 
performance in an undergraduate occupational therapy curriculum. South African Journal of 
Occupational Therapy. 2014; 44(1): 75-80. 

Barnard-Ashton PM, Rothberg A, McInerney P. The integration of blended learning into an 
occupational therapy curriculum: A qualitative reflection. BMC Medical Education. 2017; 
17(135):1-13 

Barnard-Ashton PM, van der Linde J, Rothberg A, McInerney P. First-year students’ 
experience of a WebQuest to explore the University’s online resources and virtual learning 
environment. South African Journal of Occupational Therapy. 2018; 48(2):3-11 

Barnard-Ashton PM, Adams F, Rothberg A, McInerney P. Digital apartheid and the effect of 
mobile technology during rural fieldwork. South African Journal of Occupational Therapy. 
2018; 48(2):20-15 



 

ix 
 

Congress and Academic Presentations 

Congress Papers 

Congress: EDULEARN10 - International Conference on Education and New Learning 
Technologies, 5th - 7th July 2010 Barcelona, SPAIN  

• Paper: Designing e-curriculum books for undergraduate occupational therapy: 

Lessons learnt (co-authored with Papi Mthimkulu). 

Congress: DeHUB and ODLAA Summit 2011-2021, 15th - 18th February 2011 Sydney, 
AUSTRALIA 

• Paper: Student feedback of the inclusion of blended learning in third year 

undergraduate occupational therapy. 

Congress: ZA-WWW2011, 14th – 16th September 2011 Johannesburg, SOUTH AFRICA 

• Paper 1: Reflections of an eLearning project manager: Lessons learnt. 

• Paper 2: Embedded Information Literacy: Integrating the silos into e-learning (co-

presented and co-authored with Glenda Myers). 

Congress: Occupational Therapy Association of South Africa Congress (OTASA) 2012 
Durban, SOUTH AFRICA  

• Paper: Reflections of lecturer’s experiences of blended learning. 

Congress: ZA-WWW2012, 7th-9th November 2012 Durban, SOUTH AFRICA 

• Paper: Toy or Tool? Lecturers use tablet computing for teaching and learning in 

occupational therapy curricula. 

Congress: Occupational Therapy Association of South Africa Congress (OTASA) 2014 Cape 
Town, SOUTH AFRICA  

• Paper: The effect of blended learning in undergraduate occupational therapy. 

Congress: South African Association of Health Educationalists (SAAHE) - Bambanani 2015 
Working Together: Education for Change, 13th -16th September 2015 Johannesburg 
SOUTH AFRICA 

• Paper: Reflections of lecturer experiences of blended learning in problem based 

learning. 

Congress: South African Association of Health Educationalists (SAAHE) Congress 2016: 
Transformative Health Education in Motion, 22nd – 24th June 2016 Port Elizabeth, SOUTH 
AFRICA  

• Paper: WebQuest as a mode for first year student orientation to online resources (co-

author Janine van der Linde). 

http://www.saaheconf.co.za/images/Presentations/Thurs/P1/11h00BarnardWebQues.

pdf 

http://www.saaheconf.co.za/images/Presentations/Thurs/P1/11h00BarnardWebQues.pdf
http://www.saaheconf.co.za/images/Presentations/Thurs/P1/11h00BarnardWebQues.pdf


 

x 
 

Congress: Occupational Therapy Association of South Africa (OTASA Congress: Harnessing 
the Changing Winds 14th -16th July 2016 Johannesburg, SOUTH AFRICA 

• Paper 1: The effect of mobile technology during rural fieldwork on perceived 

knowledge gain. 

• Paper 2: WebQuest as a mode for first year student orientation to online resources 

(co-author Janine van der Linde). 

 

Congress Posters 

Congress: EDULEARN10: International Conference on Education and New Learning 
Technologies. 5th - 7th July 2010 Barcelona, SPAIN 

• Poster 1: Using wiki’s in problem based learning: Student behaviour and attitude. 

• Poster 2: Lecturer feedback of the inclusion of blended learning in undergraduate 

occupational therapy.  

• Poster 3: Graphic design needs of a blended learning curriculum (co-authored with 

Papi Mthimkulu). 

Congress: South African Association of Health Educationalists (SAAHE) 2012: From Practice 
to Practice. 21st – 23rd June 2012 Bloemfontein, SOUTH AFRICA 

• Poster: Connecting the Dots: e-Learning during public health fieldwork (AWARD: 

runner-up poster prize). 

 

Congress Workshops 

South African Association of Health Educationalists (SAAHE) Congress (Johannesburg) 
2010: Making education matter. 22nd – 24th July 2010: Structuring e-learning activities for 
sound pedagogy. 

Nursing Education Association (NEA) and Forum of University Nursing Deans in South Africa 
(FUNDISA) Congress (Cape Town) 2010: Workshop e-Nursing: A Showcase of e-learning at 
Wits (co-presented with Siza Khoza). 

Nursing Education Association (NEA) and Forum of University Nursing Deans in South Africa 
(FUNDISA) Congress (East London) 2012: e-learning in Nursing Education. 

Occupational Therapy Association of South Africa Congress 2014 (Cape Town): Integrating 
e-learning strategies into teaching practice (co-presented with Lyndsay Koch). 

 



 

xi 
 

Awards associated to this research 

The University of the Witwatersrand’s Vice-Chancellors Team Teaching Award: In 2010 

the DOT nominated the School of Therapeutic Sciences e-Learning Project Team for their 

contribution to teaching and learning practice in the DOT. The team, at the time, consisted of 

Paula Barnard-Ashton (researcher and project manager) and April Papi Mthimkhulu (graphic 

designer). The award was conferred on the team in October 2010.  

Congress runner-up poster prize: 2012 Poster: Connecting the Dots: e-learning during 

public health fieldwork, at the South African Association of Health Educationalists (SAAHE) 

congress: From Practice to Practice. 21st – 23rd June 2012 Bloemfontein, SOUTH AFRICA.  

The University of the Witwatersrand’s Vice-Chancellors Teaching and Learning Award 
– Team Category: In 2017 the Head of School of the School of Therapeutic Sciences, Prof. 

Judith Bruce, nominated the School of Therapeutic Sciences e-learning Project Team (now 

named ‘eFundanathi – Learn with Us’) for the impact the team has had on driving and 

integrating blended learning throughout the school, with particular achievements in 

occupational therapy, and the design and development of a new active blended learning 

space – the eZone. eFundanathi currently consists of Paula Barnard-Ashton (researcher and 

project manager), Janine van der Linde (co-author on paper 2 and instructional designer), 

Phiwokuhle Dlamini (graphic designer) and Lebogang Bogoshi (eLearning support 

technician). The award was conferred on eFundanathi in October 2017. 

 



 

xii 
 

Table of Contents  

Contents 
Declaration ........................................................................................................... ii 

Abstract ............................................................................................................... iv 

Acknowledgements .............................................................................................. v 

Agreement by co-authors .................................................................................... vii 

Publications ........................................................................................................ viii 

Congress and Academic Presentations ............................................................... ix 

Awards associated to this research ..................................................................... xi 

Table of Contents ................................................................................................ xii 

List of Appendices .............................................................................................. xvi 

List of Figures ................................................................................................... xvii 

List of Tables .................................................................................................... xviii 

Contributions of Authors to the Study ................................................................. xix 

Nomenclature ..................................................................................................... xx 

Chapter 1. Literature Review and Introduction ................................................................... 1 

1.1. Introduction .............................................................................................................. 1 

1.2. The South African Higher Education Landscape ...................................................... 2 

1.2.1. The transition from apartheid to democracy ...................................................... 2 

1.2.2. Globalisation, managerialism and massification ................................................ 4 

1.2.2.1. Globalisation .............................................................................................. 4 

1.2.2.2. Managerialism ........................................................................................... 5 

1.2.2.3. Massification .............................................................................................. 6 

1.2.3. Recent developments in the South African higher education landscape ........... 6 

1.2.3.1. A medium knowledge-producing country ................................................... 7 

1.2.3.2. Participation, throughput and attrition rates ................................................ 8 

1.2.3.3. Transformation at WITS ........................................................................... 10 

1.2.4. Conclusion to the state of higher education in South Africa ............................ 13 

1.3. Digital apartheid ..................................................................................................... 14 

1.3.1. The material dimension .................................................................................. 15 

1.3.1.1. Infrastructure ........................................................................................... 15 

1.3.1.2. Hardware and software ............................................................................ 17 

1.3.2. The skills dimension ....................................................................................... 19 

1.3.2.1. Digital literacy .......................................................................................... 19 

1.3.2.2. Socio-cultural capital for digital literacy .................................................... 20 



 

xiii 
 

1.3.3. The virtual dimension ...................................................................................... 20 

1.3.3.1. The language-culture fit ........................................................................... 20 

1.3.3.2. Content visibility ....................................................................................... 21 

1.3.4. Conclusion to the issue of digital apartheid ..................................................... 22 

1.4. Education theory and blended learning .................................................................. 22 

1.4.1. The evolution of the constructivist paradigm ................................................... 23 

1.4.1.1. Cognitive-constructivism (Jean Piaget and Ernst von Glaserfeld) ............ 23 

1.4.1.2. Social-constructivism (John Dewey and Lev Vygotsky) ........................... 24 

1.4.1.3. Conclusion to the constructivist paradigm ................................................ 25 

1.4.2. Learning theory and design for the 21st century .............................................. 25 

1.4.2.1. Connectivism: a learning theory for the 21st century ................................ 26 

1.4.2.2. 21st Century Learning Design (21CLD) .................................................... 27 

1.4.2.3. Problem Based Learning (PBL) ............................................................... 28 

1.4.2.4. Blended Learning in Problem Based Learning ......................................... 30 

1.5. Identifying the macro-level problem ........................................................................ 31 

1.6. Research Paradigm ............................................................................................... 33 

1.6.1. Paradigm of the research method ................................................................... 34 

1.6.2. Paradigm of the intervention strategy ............................................................. 34 

1.7. Overview of the research design ............................................................................ 35 

1.7.1. Research Approach ........................................................................................ 35 

1.7.2. Participatory Action Research ......................................................................... 35 

1.8. Trustworthiness and validity of the research ........................................................... 37 

1.8.1. Trustworthiness .............................................................................................. 37 

1.8.1.1. Credibility ................................................................................................. 38 

1.8.1.2. Transferability .......................................................................................... 38 

1.8.1.3. Dependability ........................................................................................... 39 

1.8.1.4. Confirmability ........................................................................................... 40 

1.8.1.5. Authenticity .............................................................................................. 40 

1.8.2. Validity ............................................................................................................ 40 

1.8.2.1. Dialogic validity ........................................................................................ 40 

1.8.2.2. Outcome validity ...................................................................................... 41 

1.8.2.3. Catalytic validity ....................................................................................... 41 

1.8.2.4. Democratic validity .................................................................................. 41 

1.8.2.5. Process validity ........................................................................................ 42 

1.8.3. Researcher bias ............................................................................................. 42 

1.9. Worldview of the Researcher ................................................................................. 43 



 

xiv 
 

1.9.1. The researcher’s journey ................................................................................ 44 

1.10. Aim of the research ................................................................................................ 45 

1.10.1. Objectives of the research ........................................................................... 45 

1.11. Conclusion ............................................................................................................. 46 

Chapter 2. Paper 1 ........................................................................................................... 47 

2.1. Introduction to paper 1 ........................................................................................... 47 

2.2. Paper 1: Lecturer feedback of the inclusion of blended learning in undergraduate 
occupational therapy. ............................................................................................. 47 

Chapter 3. Paper 2 ........................................................................................................... 56 

3.1. Introduction to paper 2 ........................................................................................... 56 

3.2. Paper 2: First-year students’ experience of a WebQuest to explore the University’s 
online resources and virtual learning environment .................................................. 57 

Chapter 4. Paper 3 ........................................................................................................... 67 

4.1. Introduction to paper 3 ........................................................................................... 67 

4.2. Paper 3: The influence of blended learning on student performance in an 
undergraduate occupational therapy curriculum ..................................................... 67 

Chapter 5. Paper 4 ........................................................................................................... 74 

5.1. Introduction to paper 4 ........................................................................................... 74 

5.2. Paper 4: Digital apartheid and the effect of mobile technology during rural fieldwork . 
  .............................................................................................................................. 74 

Chapter 6. Paper 5 ........................................................................................................... 81 

6.1. Introduction to paper 5 ........................................................................................... 81 

6.2. Paper 5: The integration of blended learning into an occupational therapy 
curriculum: A qualitative reflection .......................................................................... 81 

Chapter 7. Discussion and Conclusion ............................................................................. 95 

7.1. Context of the thesis .............................................................................................. 95 

7.2. Objective A: Establish the platform and train the lecturers ...................................... 95 

7.3. Objective B: Orientate students to the platform and address digital literacy ............ 98 

7.4. Objective C: Collaborate with individual lecturers to address micro-level issues .... 99 

7.5. Objective D and E: Stakeholder reflection of the macro-level of the research and 
suggested guidelines for Blended Learning integration ........................................ 102 

7.5.1. Drivers of change ......................................................................................... 103 

7.5.1.1. Buy-in and goodness of fit ..................................................................... 103 

7.5.1.2. Being evidence-based ........................................................................... 104 

7.5.1.3. Just do it! ............................................................................................... 104 

7.5.1.4. Support .................................................................................................. 105 

7.5.1.5. Students are primed for Blended Learning ............................................. 105 

7.5.1.6. Hurdles to Blended Learning ................................................................. 106 



 

xv 
 

7.5.1.7. Conclusion to the drivers of change ....................................................... 107 

7.5.2. Outcomes of Blended Learning .................................................................... 107 

7.5.2.1. Success ................................................................................................. 107 

7.5.2.2. Student related outcomes ...................................................................... 107 

7.5.2.3. Valued as a game-changing project ....................................................... 108 

7.5.2.4. Conclusion of the outcomes of Blended Learning .................................. 108 

7.6. Conclusion ........................................................................................................... 108 

7.7. Limitations ............................................................................................................ 109 

7.8. The way forward................................................................................................... 109 

7.8.1. Further research ........................................................................................... 110 

Chapter 8. Reference List for Chapter 1 and 7 ............................................................... 111 

Appendices ........................................................................................................................ 121 

 

 



 

xvi 
 

List of Appendices 

Appendix A:  Ethical Clearance Certificates | Human Research Ethics Committee (Medical)
  .................................................................................................................. 121 
Appendix B: Turn-It-In Report ....................................................................................... 124 
Appendix C:  EDULEARN 10 congress poster of paper 1 ............................................... 126 
Appendix D:  EDULEARN 10 additional posters presented ............................................ 127 
Appendix E: EDULEARN10 verbal presentation ........................................................... 129 
Appendix F: Copyright permission from EDULEARN editors for paper 1 ....................... 133 
Appendix G:  SAAHE 2012 Congress poster of paper 4 – Poster prize |Runner-up ........ 134 
Appendix H: Letter from BioMed Central re Copyright for BMC Medical Education ....... 135 
 



 

xvii 
 

List of Figures 

Figure 1.1 The FTE enrolment of students at Wits 2010-201534,51-55 ................................ 10 
Figure 1.2  Student success-rates at WITS by race 2010-201534,51-55 ............................... 11 
Figure 1.3 Percentage of WITS student body headcount by race 2010-201534,51-55 ......... 12 
Figure 1.4  VUMA rollout in Johannesburg as at April 201877 ........................................... 17 
Figure 1.5 Analysis of the digital apartheid between two students ................................... 22 
Figure 1.6 The PAR cycles as applied across the studies in this research ....................... 36 
Figure 7.1  Nursing - Renal conditions module on Sakai................................................... 97 
Figure 7.2  Nursing - Renal conditions module on Moodle ................................................ 97 
 



 

xviii 
 

List of Tables 

Table 1.1 South Africa’s top five universities compared ......................................................... 8 
  



 

xix 
 

Contributions of Authors to the Study 

This study was designed using Participatory Action Research, which inherently drives 

collaboration of various stakeholders to the research process. Within this thesis my 

supervisors and three stakeholders contributed directly to the research design, 

implementation and writing of the publications herein. I hereby acknowledge their specific 

contributions towards the papers presented in this thesis.  

The conceptualisation of the study, the research design and research protocol, were 

primarily crafted by myself, under the guidance and mentoring of my supervisors, Prof Alan 

Rothberg and Prof Patricia McInerney. While the research implementation was conducted 

independently, my supervisors were available for consultation as needed. 

This thesis and the papers were drafted primarily by myself unless otherwise stated below. 

Prof Alan Rothberg and Prof Patricia McInerney reviewed and assisted in revising the body 

of this thesis. They reviewed each paper prior to submission to congress proceedings or 

peer-reviewed journal publication. They made suggestions as to the aspects of the study to 

focus on in order to best reflect the research process and outcomes. 

The papers in this thesis were primarily written by myself, with collaboration from the 

stakeholders collaborating on crafting the blended learning activities and research design. 

They reviewed the papers prior to submission to the peer-reviewed, accredited journals and 

gave input as necessary. Thank you; Janine van der Linde (paper 2), Lyndsay Koch (paper 

3) and Dr Fasloen Adams (paper 4). 



 

xx 
 

Nomenclature   

21CLD 21st Century Learning Design 
ARWU Academic Ranking of World Universities 
BL Blended Learning 
CHE Council on Higher Education 
COREQ COnsolidated criteria for REporting Qualitative research 
DOT Department of Occupational Therapy 
F2F Face-to-Face 
Faculty Faculty of Health Sciences 
FTE Full Time Equivalent 
GB Gigabyte 
GEAR Growth, Employment and Redistribution 
HBIs Historically Black Institutions 
HPCSA Health Professions Council of South Africa 
HWIs Historically White Institutions 
ICT Information and Communication Technology 
LPP Legitimate Peripheral Participation 
NCHE National Commission on Higher Education 
NDP National Development Plan 
p. page 
PAR Participatory Action Reearch 
PBL Problem Based Learning 
RAM Random-Access Memory 
RDP Reconstruction and Development Programme 
SAFRI Sub-Saharan African FAIMER Regional Institute 
TCDs Tablet Computing Devices 
THEW Times Higher Education World Rankings 
VLE Virtual Learning Environment 
WITS University of the Witwatersrand 

 

 

 



 

  1 
 

Chapter 1. Literature Review and Introduction  

1.1. Introduction 
“Not only is higher education important in and of itself, but it is a barometer 
of societal content or discontent, as academics and students are perhaps 

the freest agents in democratic societies to think, reflect and act. It is 
apposite at this juncture, therefore, to take stock of higher education in 

South Africa; to reflect on its achievements, its shortcomings, its 
contradictions and its various roles and purposes, and to apply the wisdom 
of hindsight, such that we may look forward more clearly to a re-imagined 
future.” Professor Themba Mosia in his foreword to South African higher 

education reviewed: Two decades of democracy1 

The post-apartheid South African higher education system of the mid-2000’s was struggling 

under the pressure of massification and an influx of students with diverse cultural and socio-

economic backgrounds1,2. Higher education institutions focused on improving Information 

and Communication Technology (ICT) infrastructure, and developed strategic plans for 

teaching and learning that embraced the use of ICT1. The internet was viewed as an 

opportunity to democratise learning when in 2004 the Department of Education gazetted the 

White Paper on e-Education3, having the following primary goal:  

“Every South African manager, teacher and learner in the general and 
further education and training bands will be ICT capable (that is, use ICTs 
confidently and creatively to help develop the skills and knowledge they 

need as lifelong learners to achieve personal goals and to be full 
participants in the global community) by 2013” 3 p. 17.  

While ICT may be the answer, even with a strategic plan on an institutional level, the 

questions in the mind of every lecturer were: how would I change my teaching and would it 

really make a difference when not all students have equal access to ICT?  

This chapter sets the context in which this research occurred, through a review of the 

literature pertaining to the state of higher education in post-apartheid South Africa, the 

challenges that higher education faces through the international trends of globalisation, 

managerialism and massification, and the concerns regarding the impact of ‘digital apartheid’ 

on the use of ICT for teaching and learning. Consideration of the research into Blended 

Learning (BL) in the international arena, the rise of connectivism and 21st Century Learning 

Design (21CLD) and the uptake of Problem Based Learning (PBL) in health sciences 

education follows. This chapter then gives a detailed account of the state of BL within the 

University of the Witwatersrand (WITS) and the milieu within the Department of Occupational 

Therapy (DOT) in the time leading up to this research. The research paradigm is presented, 
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Participatory Action Research (PAR) as a research method is explored, and the 

trustworthiness and validity of this research are interrogated. The world view of the 

researcher is presented and the aim and objectives of this research stated.  

1.2. The South African Higher Education Landscape 
Higher education in South Africa has a complex history and faces many challenges to 

redress the past inequality of the Apartheid era1,4,5. Understanding the historical backdrop, 

the global and local trends in higher education and the current landscape of the South 

African higher education system, gives insight into the rationale for selecting a BL approach 

within the PBL occupational therapy curriculum within the WITS DOT.  

1.2.1. The transition from apartheid to democracy  

During the 1990’s, South Africa transitioned from an elitist, minority-ruled Apartheid regime to 

a democratic ‘rainbow nation’ - a term coined by Archbishop Demond Tutu and former 

president Nelson Mandela6. This resulted in a strong focus on transformation at all levels of 

the education system3,7. The National Commission on Higher Education (NCHE)7 published 

A Framework for Transformation in 1996 as a reflection of the state of higher education at 

the time, and to propose the first strategy towards integrating and transforming South African 

higher education. The Framework for Transformation highlighted the racial and gender 

inequalities plaguing higher education7. The higher education landscape in 1994 consisted of 

21 universities (delivering professional degree programs and research units1), 15 technikons 

(offering industry focused technical training and diplomas1)  and numerous single vocation 

colleges primarily focused on nursing, teacher training and agriculture1,7,8. These institutions 

were racially designated into the now Historically White Institutions (HWIs), which precluded 

the enrolment of African students without state approval2, and Historically Black Institutions 

(HBIs) which were poorly resourced and tended to be rurally dispersed in African 

homelands7-9.  

Student higher education participation rates at the end of the Apartheid era indicated that 

69.7% of white young adults (20 to 24 years old) were enrolled in higher education courses 

compared to 40.4% of Indian, 13.0% of coloured and a mere 12.1% of African young adults7. 

While student gender seemed more balanced, the inequalities were reflected in the nature of 

the chosen courses; humanities was predominantly selected by female students and 

sciences predominantly by males5,7. Similarly, the majority (87%) of university and technikon 

full-time academic staff were white and 68% were male7. The student to staff ratios at 

historically black universities were almost double that of historically white universities, while 
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historically black and white technikons had similar student to staff ratios7. The governance 

structures of higher education were deemed fragmented, and the funding models applied 

across institutions favoured historically white universities1,7,9. As a result of the educational 

legacies of Apartheid South Africa, the new democratic government received a broken higher 

education system. 

In response to ‘A Framework for Transformation’7, the Department of Education issued 

Education White Paper 3: A Programme for Higher Education Transformation5 as a guide to 

drive the process of change. Transformation in the context of South African higher education 

was mandated to focus on three key areas: a) access to quality education and improving the 

participation rates of all races and minority groupings; b) design of socially and economically 

responsive curricula to close the skills gap and produce sought-after, highly skilled and 

employable graduates; and c) an integrated and unified governance structure that facilitates 

partnerships between higher education institutions, government and corporate enterprise, 

while working to eradicate discrimination and racism and uphold the constitution. White 

Paper 3 was swiftly enforced by the passing of Act 101 of 1997: The Higher Education Act10 

which passed into law the requirement for all South African higher education institutions to 

comply with the processes of achieving transformation and unifying the higher education 

system. 

In 2003, the Ministry of Education issued Higher Education Restructuring and 

Transformation: Guidelines for Mergers and Incorporations11, to address “Objective 16: 

Restructuring the institutional landscape of higher education” of the National Plan for Higher 

Education in South Africa12. This started the process of merging selected universities with 

nearby technikons and vocational colleges to reduce program overlaps, promote regional 

collaboration, be responsive to regional and national needs, strengthen financial and 

leadership capacity, and refocus institutional culture11,12. Many HBIs were merged with HWIs 

between 2002 and 2005, culminating in 22 public sector contact-tuition universities and a 

single distance-tuition university across the country1,12. Technikons were integrated into the 

university framework as ‘universities of technology’1. WITS was one of the few institutions to 

avoid the merger process, but was required to align with the objectives set out in the National 

Plan for Higher Education in South Africa11,12. 

The Council on Higher Education (CHE)13, a statutory body, was established in terms of  Act 

101 of 1997: The Higher Education Act10, with the mandate to report on the state of higher 

education (both locally and internationally), advise on higher education policy development, 

and hold executive responsibility for quality promotion and quality assurance10,13. Higher 

education in South Africa has been scrutinised over the last two decades through the work of 
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the CHE1. While great strides have been made in transformation within higher education in 

South Africa, there are ongoing areas of concern such as the impact of globalisation, 

managerialism, massification and ‘digital apartheid’ as experienced by South African 

students. 

1.2.2. Globalisation, managerialism and massification  

Higher education the world over has reported the shift towards globalisation, managerialism 

and massification in the early 21st century. It is thus important to explore the impact of these 

trends on higher education in general, and specifically during the transformation agenda in 

South Africa. 

1.2.2.1. Globalisation 
Globalisation is a multi-faceted concept that hinges on growing and enabling communication 

and collaboration across borders and continents through advances in networked 

technology1,14-16. A key driver of globalisation is economic development and opportunity, 

evidenced by the internationalisation of business, trade and finance15,16. The economic 

strength and competitiveness of a country is influenced by the ability to participate and 

contribute to the global market, which nudges the socio-political agenda towards acceptance 

and compliance to global business standards and norms17. In South Africa the influence of 

globalisation on the country’s fiscal policies was marked by the political shift from the 

Reconstruction and Development Programme (RDP) to the Growth, Employment and 

Redistribution (GEAR)18 macroeconomic strategy of 2005, and more recently the National 

Development Plan (NDP)19.  Interlaced in the socio-political shifts are, in many instances, a 

loss of cultural identity15; for example, in order to host an international office of a large 

corporation with multi-national employees, the host nation must adopt a somewhat 

homogeneous cultural tone with a universal language (often English)15,20.  

For higher education, globalisation has turned knowledge construction and skills 

development into a commodity1,16,17,20. Information and communication technologies and the 

adoption of English have become the medium of brokering this commodity on the ‘global 

knowledge economy’, resulting in internationalisation of higher education, South Africa 

included4,17,21. Through the ‘Language Policy Framework for South African Higher 

Education’22 the primary language of instruction for South African higher education has 

become English, despite there being eleven official languages in the country. Universities 

across continents have developed programmes for collaboration on projects and sharing of 

data to enhance their research agenda1. The teaching and learning activities and curricula 

have become regulated by international standards in order to be attractive to the international 
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markets20. As with any commodity, there are two crucial factors to consider: management 

and production. Higher education the world over has thus experienced the impacts of 

managerialism and massification. 

1.2.2.2. Managerialism 
Managerialism is the global trend of the restructuring of higher education institutions from 

collegial undertakings to business-like enterprises23,24 characterised by a management 

hierarchy, performance targets and review, decentralised budgets, third-party revenue 

streams and outsourcing24. The Higher Education Act 101 of 199710 imposed a strong 

managerialism approach on public and private institutions by mandating a uniform 

managerial structure, regulating quality assurance through independent assessors and 

bodies, and requiring ministerial approval of institutional statutes. It can be argued that 

autonomy and academic freedom have been stripped from the academics doing the teaching 

and research, as decision-making power now resides within external regulatory entities 

which are likely influenced by political and economic agendas16,23,25. Managerial 

responsibilities have been decentralised to middle-management at teaching department 

level, severely impacting the workload of academic staff23,26. Professors and department 

heads now spend much, if not most, of their days performing managerial and committee 

responsibilities rather than imparting knowledge through teaching and research, thus 

distracting prime human capital from the core business of the university. Davis et al25 

investigated the impact of managerialism on the work strategy of academic and non-

academic middle-managers at a South African university. They found an overall feeling of 

disempowerment due to the bureaucratic structures that often seem to constrain their 

productivity and limit innovative thinking through a drive towards conformity. 

On the other hand, managerialism has intended positive outcomes in reducing government 

expenditure, standardising qualifications across institutions and facilitating transformation of 

South African higher education1. Students are viewed as paying clients14 who have a say in 

the services they receive, and should thus be able to move from one university to another, 

choose one profession over another and demand change when dissatisfied, as seen in the 

recent #FeesMustFall protests in South Africa27. Degrees offered at a university are designed 

to be marketable locally and internationally, and as Adams16 points out, it is the externally-

accredited programmes that attract funding. The overriding premise of managerialism is the 

offering of high quality education at the lowest possible cost to students28. In South Africa, it 

is a platform for transformation, in that by improving the management and administration 

efficiencies, accessing third-party revenue, complying with a well-defined set of rules and 

standards that are independently accredited and audited, higher education should be able to 

offer equivalent training to larger numbers of students5. 



 

 6 
 

1.2.2.3. Massification 
Another global trend is massification, or the increased pressure for universities to accept 

larger numbers of students to ensure increased higher education participation rates for the 

youth of a country1,29. The assumption is that an educated nation builds the economy1,29; but 

in South Africa massification also forms a critical part of the transformation agenda2,27. The 

world over, massification is characterised by making higher education more accessible and 

affordable29, with countries like Korea having a 98% participation rate4. This results in 

increased class sizes24,30 and greater diversity within the student population in terms of socio-

economic background, home language and level of academic readiness29,31. Many 

governments have reduced their contribution to higher education funding29,30, and increased 

student numbers places a financial burden on higher education institutions24. Massification 

has impacted the ratio of students to academic staff member by not increasing the lecturer 

numbers proportionately29. There is thus a legitimate concern that in larger classes the 

quality of learning suffers29,32 as students are less engaged with the learning process29. In 

order to cope with the teaching load and maintain the standards of the curricula, higher 

education institutions have been forced to rethink the focus and delivery of the curricula29,33. 

The impact of massification holds true for the South African context. 

The rise of managerialism is largely in response to both globalisation and massification 

trends in higher education1. The 2004, White Paper on e-Education3 proposed the 

development of ICT infrastructure to all South African schools and education institutions, the 

integration of ICT into the administration support, and e-learning into teaching and learning. 

This was reinforced in the 2016 CHE report on ‘South African higher education reviewed: 

Two decades of democracy’1 as a way to tackle the challenges of transformation and 

democratisation in the face of globalisation and massification. 

1.2.3. Recent developments in the South African higher education landscape 

By 2015, there were 26  public higher education institutions in South Africa, with 985 212 

students enrolled, over 16 000 more than the previous year and over 92 000 more than in 

201034.The higher education institutions are currently divided into three categories: eleven 

are considered to be ‘traditional universities’ (offering a range of professional studies at all 

levels of qualification), nine are ‘comprehensive universities’ (offering vocational and 

professional qualifications) and six are ‘universities of technology’ (offering diploma and 

undergraduate - degree qualifications in mostly, but not limited to, the technical fields)35. 

Three new comprehensive universities were established between 2010 and 201535. There 

were also 127 private higher education institutions in South Africa, accommodating 147 210 

students in 201534. The undergraduate occupational therapy Bachelor’s degree is offered at 
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seven of the traditional universities and one comprehensive university36, and it is not offered 

at any of the universities of technology or private higher education institutions. 

The quality of the higher education system of a country is measured on two key criteria; the 

level of knowledge acquisition and production, and the participation-attrition rates4,37. These 

criteria are benchmarked against international higher education environments in order to 

understand the strengths and weaknesses of a local system1,4,37. 

1.2.3.1. A medium knowledge-producing country 
South Africa is considered to be a medium knowledge-producing country4, based on the 

number of publications in accredited and indexed journals, the number of higher degree 

graduates produced, and the rankings of the universities in the country on global ranking lists 

such as the Times Higher Education World Rankings for each year38.   

Publication in accredited and indexed journals represents the centre-stage for participating in 

the global knowledge economy, which impacts competitive and innovative attractiveness on 

the global market, and the ability to boost the local economy1. South Africa has consistently 

been the highest research publication producing country on the African continent over the 

last two decades, but the lead margin is narrowing each year, despite the increase in 

research output1,4. For purposes of Government subsidy funding to universities, research 

output is measured in units as specified in the 2003, Policy and Procedures for Measurement 

of Research Output of Public Higher Education Institutions39. Each publication in an 

accredited journal receives a single unit, which is then distributed according to the number of 

authors and collaborating institutions39. South Africa’s research output units associated with 

journal publications was 7638.17 in 200840 and has almost doubled to 13959.64 in the 2015 

cycle35. Book chapters and conference proceedings provide additional units towards 

research output39. The ‘Health Professions and Related Clinical Sciences’ contributed the 

highest research output across the sectors at 16% of the total research output in 201535. 

Graduating students with higher degrees is vital in building professional skills capital and in 

addressing the scarce skills deficits faced by South Africa1,5,41. The South African higher 

education system, through the National Research Foundation, supports funding of higher 

degree research by awarding grants, scholarships and bursaries1,37,42,43. The last decade has 

shown gradual increases in the number of Masters and Doctoral degrees awarded in the 

early part, and sharp increases in the later half; i.e. 2005 to 2010 saw a 7.4% increase in the 

Masters degrees44 and there was a 38.5% increase between 2010 and 201535. Awarding of 

Doctoral degrees saw a 19.7% increase between 2005 and 201044, compared to the vast 
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increase of 77.8% between 2010 and 201535, resulting in doubling of the 2005 output of 

doctorates by 2015 (from 1189 to 2530)35,44.  

In South Africa, the major contribution to knowledge is by the traditional universities (78%)1. 

Table 1.1 summarises the contribution of the top five South African Universities35,38,45, of 

which four are traditional universities and one is a comprehensive university35. On the Times 

Higher Education World Rankings (THEW), WITS was the second highest ranked of the 

South African institutions for 2018, trailing the University of Cape Town38. During 2016, WITS 

and the University of Cape Town both ranked equally within the 201-300 range on the 

Academic Ranking of World Universities (ARWU), but the University of Cape Town slipped to 

the 301-400 range in the 2017 ranking45. With Stellenbosch University, these form the top 

three knowledge producing universities on the African continent38,45. 

Table 1.1 South Africa’s top five universities compared 
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171 301-400 University of Cape Town  20 775 11.7 1.40 18% 53:47 
251–300 201-300 University of the Witwatersrand  25 342 24.6 1.36 8% 56:44 
351–400 401-500 Stellenbosch University  23 207 26.1 1.32 8% 54:46 
401–500 401-500 University of KwaZulu-Natal  32 023 25.3 1.31 5% 59:42 
601–800 401-500 University of Johannesburg  28 122 27.4 1.16 7% 55:45 

*FTE: Full Time Equivalent (The full-time student numbers + a consolidation of part-time student numbers to what 
the full-time number would be) 

1.2.3.2. Participation, throughput and attrition rates 
Despite South African universities claiming the top ranks for knowledge production on the 

African continent4,35,38 and being a middle-income country in the global economy4, the 

country still displays a developing world profile when consideration is given to the 

participation rates of youth in higher education, and student throughput and attrition rates4. 

Participation rates are determined according to the percentage of the country’s population 

within the five-year age range from official secondary school leaving age (population number 

for ages 20- to 24-years are used in South Africa), who are enrolled in higher education 

institutions4,44,46. It is expressed as a percentage of the total student numbers at any level of 

higher education, over the country’s population in that age range4,44,46. Developed, high-

income countries have typically boasted participation rates that averaged 74% in 201447, and 

reached as high as 114% in the case of Greece (assumingly many of the population over 24-

years were also enrolled), 94% in the Republic of Korea, and 90% in Australia46,47. At the 
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other end of the spectrum, Sub-Saharan Africa has an average of 9% participation46,47, near 

the average of 8% for low-income countries47.  The best performing Sub-Saharan African 

countries in terms of participation rates in 2014 were Mauritius (39%), Botswana (25%), 

Cape Verde (23%) and South Africa the fourth highest with 19%46. In the last decade 

participation rates in South Africa have gradually increased from 16% in 200544 to 19% in 

201535, yet far more of the same target population of 20-24 year-olds (31.2% in 2016) remain 

unemployed and not enrolled in any form of education48. Notably, 34.7% of South Africans 

over the age of 25 had failed to complete their secondary education by 201546, contributing 

to the rising unemployment rate from 22.5% in 2007 to 27.3% in 201748 and placing pressure 

on the socio-economic development of the country1.  

Student ability to attain a qualification is determined by considering the throughput rate 

(students completing the degree in regulation time or requiring additional years to complete 

the qualification) and attrition rate (students failing to complete the qualification)1,35. In South 

Africa, students entering undergraduate higher education in 2010 had a 31% regulation time 

throughput (e.g. 4 years for a 4-year degree), with 17% taking an additional year, and 8% 

requiring two additional years to complete their qualification35. This is up from 24% regulation 

time success in the 2005 undergraduate cohort, with 13% taking an additional year, and 6% 

requiring two additional years40. Of the 2005 undergraduate cohort, 34% had dropped out 

during the regulation time and 23% had yet to complete after two additional years of study40. 

Of the 2010 undergraduate cohort, 29% dropped out during the regulation time and 15% had 

yet to graduate after two additional years35. While this is an improvement in the throughput 

and attrition statistics, there is considerable burden on the higher education resources with 

up to 40% of the 2010 undergraduate intake requiring additional years to qualify, if they ever 

do. 

When considering four-year degrees at contact institutions, of which the Bachelor of 

Sciences in Occupational Therapy is one, the regulation time throughput has a better outlook 

than other undergraduate qualifications. The 2010 four-year course cohort had a regulation 

time throughput of 44%, with a 35% attrition rate35. This is an improvement from the 2007 

four-year course cohort, which had a 38% regulation time throughput rate and a 42% attrition 

rate40. Unfortunately, this leaves 20% of the 2010 four-year undergraduate cohort repeating 

one or more years of study or dropping out after the regulation time. Repeating students 

increase the class sizes, typically require additional support, place pressure on the 

student:staff ratios1, and influence the quality of education delivered49,50. 
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With the improvements over the last decade in participation and throughput rates and a drop 

in the attrition rate, it is important to revisit the transformation agenda instituted in 19975,7,10 to 

establish the extent of progress that has been achieved at WITS over the last two decades. 

1.2.3.3. Transformation at WITS 
One of the primary targets of the national transformation agenda was the improvement of the 

participation rates and equal access of eligible students to quality higher education for all 

races and minority groupings5,10. At WITS, the Full Time Equivalent (FTE) student number for 

undergraduate degrees has steadily increased throughout the six years of this research as 

can be seen in Figure 1.1 which drew the data from the last six Department of Higher 

Education and Training reports on Statistics on Post-School Education and Training in South 

Africa34,51-55 

 

Figure 1.1 The FTE enrolment of students at Wits 2010-201534,51-55 

While WITS is clearly contributing to the national drive to improve participation rates by 

providing more student access to studying at WITS, consideration should also be given to 

how repeating students mentioned in 1.2.3.2 above have contributed to the student numbers. 

A closer look at these repeating students reveals the racial and socio-economic divides that 

still plague the higher education landscape despite the transformation agenda.  

The success rate represents the course “pass-rate” (the percentage of students enrolled in 

all courses who pass)34, and while a student may pass some courses in a year, failing any 

single course contributes negatively to the throughput rate of that degree as the student will 

usually have to repeat the failed course before proceeding to the next year of study. Figure 

1.2 illustrates the continued gap between the success rates of African students studying at 

WITS and their white counterparts, with the coloured and Indian students faring in between. 
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The data for Figure 1.2 were drawn from the last six Department of Higher Education and 

Training reports on Statistics on Post-School Education and Training in South Africa34,51-55. 

 

Figure 1.2  Student success-rates at WITS by race 2010-201534,51-55 

One must bear in mind that these success rates are across all years of study and against a 

backdrop of a majority African student body34. The WITS student demographics have shown 

that across all years consistently 4% are coloured students and 13-14% are Indian/Asian 

students from 2010 to 201534,51-55. In line with transformation, the African student proportion 

has increased from 57% to 60%, while the White student proportion has decreased from 

26% to 22% over the same six years (Figure 1.3)34,51-55. Thus, the largest of the student 

population racial groups presents with the lowest success rates, leading to concern that 

simply accepting more African students is not enough to redress the past inequality. 
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Figure 1.3 Percentage of WITS student body headcount by race 2010-201534,51-55 

In terms of academic staff, WITS has worked hard to improve the proportion of African 

academic permanent staff by approximately 2% per year from 30% in 2010 to 40% in 2015. 

The gender representation has remained relatively consistent at 47%-48% female34,51-55 

across the same period. On the other hand, WITS has fared well against the national 

averages which saw only 28.6% African permanent academics in 2010, with a slow rate of 

increase to 34.9% by 201535. Despite graduating a majority African cohort of students across 

all degrees35, WITS has failed to recruit the same proportion of African academics. The lack 

of a culturally balanced academy creates a paucity of role models for those aspiring to 

become academics, and many students fail to even consider academia as a career option30. 

In the past two years, WITS has adopted an accelerated transformation plan56,57. This eight-

pronged approach has strategically focused on creating a diversified academy; the 

insourcing of service staff; renaming of institutional buildings and landmarks; decolonising 

and reforming the curriculum; an amended language policy; addressing the institutional 

culture of segregation, intolerance and gender-based violence; building a cosmopolitan 

residence life; and above all facilitating optimal access to WITS through student funding, first-

year experience support, repeat-course opportunities and feeding schemes56,57. 

“It is necessary to remain cognisant of the constraints and trade-offs 
involved in driving a transformation agenda. Any initiative must be 

compatible with the University’s fundamental mandate to be a globally 
competitive, research intensive institution that is responsive to local 

development imperatives. It must also be cognisant of the University’s 
finances and should not jeopardise the fiscal health of the institution.” 

Professor Adam Habib, Vice Chancellor56 .p. 10   
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1.2.4. Conclusion to the state of higher education in South Africa 

Two decades after the fall of Apartheid in South Africa, the higher education landscape still 

suffers numerous legacy issues, yet has demonstrated success and strengthening along the 

way.  

There remains continued political pressure for South Africa to be globally competitive in the 

knowledge economy5,27,49. There is an imperative to increase participation and throughput 

rates, particularly of previously disadvantaged groups5; this, despite high student:academic 

staff ratios which have worsened due to a disproportionate influx of students without 

substantive increases in staff appointments1,42. While the National Student Financial Aid 

Scheme has increased by just under R2-billion in six years35, providing access for more 

students, government expenditure on higher education has been in steady decline1,30,49. 

Lower subsidies have forced higher education institutions into competing for third-stream 

income1,27 in order to offset static student fee income resulting from the #FeesMustFall 

demonstrations27,42. Universities are thus expected to produce employable graduates to build 

the economy with fewer resources each year42. 

Despite these challenges, the unification of governance of higher education has led to the 

development of policies and acts to strengthen higher education in South Africa1,10. 

Establishing the National Qualifications Framework and the CHE as an independent 

regulating body have ensured the quality of education delivered at higher education 

institutions10. The transformation of higher education may have a long way to go, but the 

statistics show increased access for students from low socio-economic backgrounds, 

increased number of African academics35 and institutional policies to democratise and 

decolonise higher education30,56. Democratisation is ensuring that all students have equal 

opportunity for successful participation, while decolonisation is a curriculum reform process 

“to structure the balance between local responsiveness and global competitiveness in the 

curriculum” according the WITS Vice Chancellor Prof Adam Habib56 p. 11. 

At WITS, e-learning has been seen as a leading strategy towards curriculum reform in terms 

of both decolonised content delivery and improving the success rates of students with socio-

economic barriers57. In light of this, it is equally important to ensure that such students are 

not further marginalised by increasing the technology dependence of the curriculum, and that 

one does not introduce greater levels of ‘digital apartheid’ into the student body. 
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1.3. Digital apartheid 
The 2004 ‘White Paper on e-Education: Transforming Learning and Teaching through 

Information and Communication Technologies (ICTs)’3 introduced e-education as a strategy 

towards improving the quality of teaching and learning at all levels of the education system 

by driving a BL approach. The DOT recognised the potential of this strategy, making it 

central to discussions during the 2008 internal audit (refer to 1.5 pg. 31). The White Paper 

gives the following description of learning through ICTs, effectively introducing the concept of 

BL: 

“Learning through the use of ICTs is arguably one of the most powerful 
means of supporting learners to achieve the nationally-stated curriculum 
goals. It must however be very thoughtfully selected and integrated into 
educational planning and management. In particular, the use of ICTs for 

learning encourages:   

• Iearner-centred learning;   
• active, exploratory, inquiry-based learning;   
• collaborative work among learners and teachers; and   
• creativity, analytical skills, critical thinking and informed decision-

making.” 3 p. 19 
 

The White Paper further recognised the challenges of implementing this e-education strategy 

due to inequitable distribution of ICT resources and human capital, highlighting the risk of 

social and economic exclusion for those without access to the technology3. The greatest 

threat to adopting BL within South African higher education is the inequality that arises from 

‘digital apartheid’31,58. General Colin Powell first used the term ‘digital apartheid’ to promote 

awareness of the impact that exclusion from digital and technology advancement can have 

on the socio-economic development of some communities59. Brown and Czerniewicz60 assert 

that the term ‘digital apartheid’ is more apt to the South African context than the more 

popularised phrase of ‘digital divide’, and they introduce the concept of the ‘digital stranger’ 

rather than the ‘digital native’-‘digital immigrant’ continuum. In this section, the concept of 

‘digital apartheid’ is explored, the circumstances that lead to and exacerbate ‘digital 

apartheid’ are considered, and strategies towards ‘digital democracy’ reviewed. 

‘Digital apartheid’ is the degree to which students experience barriers to engaging in digital 

activity which places the students at a learning and achievement disadvantage when 

compared to peers who have digital affordances supporting their learning60,61. ‘Digital 

apartheid’ is not binary in nature, as would be inferred with the concept of the ‘digital divide’ 

being between those who have access to the internet and use it versus those who do not 

have access and thus do not engage in digital activity62,63. ‘Digital apartheid’ is a multifaceted 
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construct, where a student’s proficiency and digital readiness to engage in technology-

enhanced learning activity is dependent on multiple dimensions60,61,63,64. The intentional act of 

‘digital redlining’ through political and enterprise policies and practice65 has led to the 

perpetuation of an ‘apartheid designed’ education system66.  

‘Digital redlining’ is the intentional exclusion of certain communities from advancements in 

technology through implementing policies that obstruct access or fail to deliver services to 

certain communities. In the context of higher education, Gilliard67 defines ‘digital redlining’ as: 

“a set of education policies, investment decisions, and IT practices that actively create and 

maintain class boundaries through strictures that discriminate against specific groups.” He 

concludes that “digital redlining takes place when policymakers and designers make 

conscious choices about what kinds of tech[nology] and education are ‘good enough’ for 

certain populations, but also happens through the failure to interrogate policy and design.” 

Political complacency has perpetuated the apartheid era ‘digital redlining’ in South Africa by 

failing to meet the 2013 goals of the 2004 White Paper on e-Education3,66. 

Three dimensions have emerged as being fundamental to the inequality of ‘digital apartheid’ 

in the context of South African higher education. 

1.3.1. The material dimension 

An early concern among the lecturers of the DOT, when this research was initiated, was 

whether all students would have equal access to the Virtual Learning Environment (VLE), as 

poorer students were unlikely to have computers and mobile devices of their own, with 

access to the internet being restricted to when they were on campus. This concern is well 

supported in government documents such as the White Paper on e-Education3, and the Draft 

Policy Framework for the Provision of Distance Education in South African Universities21. The 

material dimension does not simply reflect the economic resources of the students, but also 

considers the resources made available to their community. 

1.3.1.1. Infrastructure 
Firstly, consideration should be given to infrastructure, in which electricity supply and 

broadband coverage have primary impact on ‘digital apartheid’61,62,68. In South Africa in 2007 

only 58% of the rural population had household electricity supply, which rose to 71.5% by 

2014, but lags the urban penetration of between 91% and 96% over the same time-frame48. 

Of concern is the less documented access to electricity in the peri-urban Apartheid-era 

township areas, where housing now ranges from the mansions of Soweto’s Diepkloof 

extension 169, to the 13% of the population living in informal settlement housing70. Pritchard 

https://www.wired.com/2016/02/when-comcasts-business-as-usual-turns-out-to-limit-minority-access/
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and Vines68 highlight that many households in peri-urban areas do not have direct electricity 

connection, and that often electricity is a shared commodity. By 2015, 3.9% of the country’s 

primary and secondary public schools remained without electricity while a further 12.1% were 

hampered by unreliable electricity supply71. Electricity is needed to charge/power the 

electronic devices that facilitate access to the internet (mobile devices, laptops and desktop 

computers) if digital literacy for all levels of education is to be achieved61,68. 

Broadband coverage is far from ubiquitous in South Africa72. According to The Broadband 

Commission for Digital Development Report 73 , in 2015 only 37.3% of South African 

households had internet access, and a mere 3.2% of the population subscribed to a fixed line 

broadband service. Rural areas are less likely to have broadband access than urban areas74. 

While many students do not have access to the internet at home, Oyedemi64 suggests that 

students make use of internet cafés or the free wireless access available at some 

restaurants and coffee shops. The distribution of these wireless hotspots are clustered in the 

urban centres and are thus less accessible to those living in peri-urban and rural 

environments74. The White Paper on e-Education mandated that by 2013 all government 

institutions at all levels of the education system would have access to the internet for 

teaching and learning purposes3, yet by 2015 only 19.5% of government primary and 

secondary schools had internet connectivity for teaching and learning activities, and a mere 

32.2% have a computer centre (connected to the network or offline) for developing digital 

literacy skills71. This marked lack of progress in addressing the inequity of access to the 

internet is considered a form of ‘digital redlining’67. 

Not only is the availability of both of these infrastructure resources a concern, but the ‘digital 

redlining’ is exacerbated by the costs incurred to make use of the infrastructure. The cost of 

electricity was seen as a challenge to accessing electricity by 16.1% of Gauteng 

households70. Goldstuck75  asserts that the fundamental factor impacting internet access in 

South Africa is affordability. South Africa has comparatively high costs of mobile data when 

compared to other African countries72,75, at almost six times more expensive than Tanzania, 

the cheapest in 201676. Perversely, the factor that exacerbates the cost issue is that the cost 

per Gigabyte (GB) decreases when buying larger data bundles, making it cheaper for those 

who can afford to buy more data in a single purchase, thus advantaging the rich75. Similarly, 

those with access to higher incomes are able to afford mobile data contracts75 and fixed line 

or fibre broadband to their homes, thus offsetting their overall expenditure and accessing 

unlimited broadband at high speed.  
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Figure 1.4  VUMA rollout in Johannesburg as at April 201877 

The rollout of South Africa’s primary provider of fixed line high-speed fibre (VUMA78) 

demonstrates the concerns highlighted by Cornish65, with the deployment of fibre by AT&T in 

2002 and later Google fibre in 2010. Figure 1.4 shows the fibre-ready status of the affluent 

Northern suburbs of Johannesburg with the exclusion of SOWETO, Alexandria and the inner 

city of Johannesburg77. By requiring suburbs to show their interest in fibre before an area is 

considered for fibre delivery, the community needs enough people with internet access to go 

onto the VUMA site78. This is limiting to those communities who most need the highspeed, 

cheaper access. This form of ‘digital redlining’ advantages those who already have access, 

and targets areas that are more likely to subscribe to the higher packages65, leaving the 

lower socio-economic communities with only mobile data as a form of access. Students from 

lower socio-economic communities are often restricted to buying pre-paid data in small 

bundles, which is the most expensive way to access the internet, and fundamentally limits 

their access to educational resources and their VLEs75.  

“It highlights the extent to which lower income South Africans are frozen 
out of the Internet economy.” Goldstuck75 p. 3 

 

1.3.1.2. Hardware and software 
Secondly, ‘digital apartheid’ is influenced by students’ ownership and access to computing 

device hardware and software62. Computing devices include desktop computers, laptops, 

tablet computing devices (TCDs) and mobile phones. Mobile phone ownership in 2011 stood 

at 84.2% of South Africans over the age of 15 years, with 51% of the devices considered to 
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be smartphones (devices capable of accessing the internet)79. At that time a mere 29.1% of 

South Africans 15 years and older had access to a computer or laptop79. Brown and 

Czerniewicz60 found that in 2010, 57% of students from low socio-economic backgrounds 

had no access to a computer off-campus as compared to only 25% from average socio-

economic backgrounds, and 18% from high socio-economic backgrounds. Students will often 

prioritise the ownership of a mobile device that is capable of accessing the internet and 

social media, resulting in near ubiquitous ownership60,61. With the rapid advancements in 

technology it is not simply an issue of having a mobile device or computer, but the age of the 

device impacts the nature of what the device can be used for. Older computing devices have 

less processing speed and smaller Random-Access Memory (RAM) capacity, which 

influences the type of software that can be installed, the speed at which content from the 

internet can be accessed and downloaded (if the device can access the internet at all), and 

the amount of data the device can work with at a time. Students who have managed to buy 

second hand devices may thus still be disadvantaged relative to the student who owns a 

device currently on the market60. 

Similarly, the software or applications loaded on a computing device influence the manner in 

which the device can be used for learning62,80,81. While the cost of software licences and 

mobile applications is often discounted for students, it still may present an unanticipated or 

unaffordable expense, prompting students to resort to similar cheaper licences or online 

tools80,82. The rise of cloud technology has facilitated the development of online software and 

document repositories which are presented as ‘free’ for the student, but incur licence fees for 

the higher education institution and place a costly bandwidth burden on the institution82. 

Students can access this cloud software on campus, but incur the data costs as soon as they 

access from off-campus82. Franklin82 argues that computing devices are going to become 

dependent on cloud computing, even for their operating system to function. This can already 

be seen in the Google Chrome-book, placing greater pressure on institutional bandwidth83. 

Most software has a regular update requirement, which is a concern when internet access is 

limited and costly, resulting in computing device owners blocking software and application 

updates. Students may not be able to download the same content or produce the same level 

of content within the older/cheaper software or application as their counterparts who can 

afford the most recent versions and regularly update the software and applications on their 

computing devices80,81. 

Students who have the material support at home are afforded unlimited access to the 

internet, placing them at a distinct advantage of accessing learning resources online as and 

when needed60,64. Students who do not have material support are limited to accessing the 

internet at points that have both hardware and broadband availability, such as a campus 
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computer laboratory, community library, or internet café60,64. This places them at a 

disadvantage as they need to make specific arrangements to go to the chosen access point, 

may have to wait their turn if there are no devices free, and in a public environment their lack 

of digital skills may be exposed60,64. 

1.3.2. The skills dimension 

The skills dimension considers the level of digital literacy a student has prior to entering 

higher education, and the social capital available to them to support their ICT skills 

development60,61,68. 

1.3.2.1. Digital literacy 
Historical inadequacies of primary and secondary education in South Africa continue, and as 

such impact student exposure to ICT prior to entering higher education61,63,66,84. Digital 

literacy is the ability to use technology to find relevant information and media, analyse and 

integrate digital content, and construct nuanced content at a proficient skill level83,85. Naidoo 

and Raju66 found that 66% of students who came from rural schools felt their schools were 

under-resourced and poorly equipped to prepare them for the digital literacy required to cope 

at university. This reflects the stark underperformance of the South African Department of 

Basic Education in meeting the 2013 goals set in the White Paper on e-Education3, as 

suggested by the lack of material dimension penetration to support a digital literacy 

curriculum detailed in 1.3.1.1 above. 

In 2010, Brown and Czerniewicz60 coined the term ‘digital stranger’, referring to students with 

less than 4 years of ICT exposure, who were limited in their access to computers off-campus, 

and typically tested poorly on digital literacy tests60,61. Most of the ‘digital strangers’ were first 

exposed to the internet via mobile phone and did not necessarily regard the digital skills 

associated with mobile technology to be easily transferable to the computer environment61. 

Such students are highly dependent on the courses offered at their university to learn the 

digital skills required to effectively participate in their curriculum86, but due to restricted 

access to computers are not able to hone these skills in their available time. While the ‘digital 

stranger’ may have been born in the ‘net-generation’ (after 1982)60,61,87,88, due to the 

inequality that still exists in access to material resources, and poor exposure to ICT during 

their secondary education years, Wessels and Steenkamp87 question whether these students 

have the learning styles and preferences expected from typical ‘net-generation’ students. 

Naidoo and Raju66 found that students with poor digital literacy were less confident in doing 

online learning activities, required individual support from the technical support unit or library 

assistants, and lacked understanding of some of the terminology related to their digital 
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participation. Typical ‘net-generation’ students have grown up with technology at their 

fingertips and embedded in everyday life, and are consequently also dubbed ‘digital 

natives’60,61,87. However, if it merely came down to the year one was born rather than the 

socio-economic and geo-political context one grew up in, then all students would have 

similar, well-honed digital literacy skills. 

1.3.2.2. Socio-cultural capital for digital literacy 
In this context, socio-cultural capital refers to the ability of the student’s family and 

community to support the development of digital literacy skills61,64,68. The past two decades 

have seen a stark rise in first-generation students, i.e. students who are the first in their 

family to gain access to higher education2,89. Goldstuck75 points out that only 20% of adults 

with grade 6 and 40% of those with grade 10 education use the internet. For many students 

this means that they lack the socio-cultural capital of their second-plus generation peers, 

whose degreed family members have a 71.6% internet experience75. Pritchard and Vines68 

found that due to a lack of formal ICT education in the peri-urban schools around Cape-

Town, the youth could not draw on the digital expertise of families or neighbours to improve 

their own skills. When students experience a problem with a digital tool they often need the 

support of the university student services which may not be available at the time the problem 

occurs. Students who have grown up with technology at home are more likely to have a 

network of individuals with high digital literacy who can be accessed at the moment of need, 

thus reflecting a socio-cultural capital supportive of digital literacy61. 

1.3.3. The virtual dimension 

The final dimension to consider is the virtual dimension. Once a student has gained a 

sufficient level of access to the internet and developed the necessary digital literacy to 

engage with the online world, the virtual dimension may be the final stumbling block. 

Graham62 is one of the few authors to raise this dimension as a concern, whereas others 

take cursory notice3,90. He notes two primary elements to the virtual divide: language-culture 

fit and content visibility62. 

1.3.3.1. The language-culture fit 
The internet delivers predominantly English-language content that is contextualised in 

Western-culture62,91. Despite the South African higher education environment being largely 

English-medium1, the majority of students are not first-language English speakers92. 

Graham62 contends that for second- or third-language English students, the way they 

interpret content from the internet may be influenced by their language ability, and that the 

time taken to understand and apply content is longer than for their first-language English 
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counterparts. English-language publications are rated more highly in the scientific 

community; thus research produced in English is more desired by the university, and 

published articles available to students are more likely to be in English1. The attempts of 

South African higher education to democratise the curriculum are hampered by the 

predominance of Westernised English-language resources available for students as learning 

materials, prompting the proposal in the White Paper on e-Education3 that South Africa 

should focus on developing websites with high-quality content in all eleven official languages, 

representing the diversity of culture present in our country. Unfortunately, this plays into the 

content visibility concern. 

1.3.3.2. Content visibility 
Graham62 highlights that due to the information explosion it is impossible for an internet user 

to see all information on a topic. Search engines employ visibility algorithms based on the 

features of the web page (such as: the frequency the search topic is mentioned on the page 

and appears in titles on the page; the number of topic-related hyperlinks to other content 

pages that appear on the page; and the frequency that the page has been accessed by other 

internet users) and the location and prior-use statistics of the user93. These algorithms sift 

and filter the information delivered to a user62,93, which is a form of ‘digital redlining’ 

highlighted by Gilliard67. If the world at large seldom searches for a page written in one of the 

nine official African languages of South Africa, despite the page containing high quality 

information it may not even appear in the top hundred webpages listed in the search engine, 

and is thus less likely to be seen as students seldom look beyond the first ten results62. 

Content visibility may hamper the initiatives of the White Paper on e-Education to create 

culturally and contextually valuable content3. 

Together with this is a student’s information retrieval skills, the ability to create the search 

phrase that yields the best results, how the internet is being accessed, and what has been 

searched for and/or accessed in the past62,93. If the browser in a computer laboratory does 

not require user-specific login, then the search engines retain the usage patterns of all users. 

As an example: if the majority of students in that laboratory search in English for information 

related to ‘Business Economics’, and health sciences students wish to access articles in 

another language related to ‘Occupational Therapy’, they are likely to get English articles that 

consider an economic aspect of occupational therapy because the algorithm assumes the 

user will still prefer English content that relates to business economics. Articles related 

directly to what the health sciences student was looking for may not be visible on the first few 

search pages. Students thus only see what the search engine makes immediately visible. 
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1.3.4. Conclusion to the issue of digital apartheid 

‘Digital apartheid’ may affect all students within one or other dimension. It thus impacts the 

extent to which a student is disadvantaged or advantaged across all three dimensions. 

Figure 1.5 illustrates that while both students have some dimension affordances and barriers, 

student B is at a digital advantage over student A. 

 

 

 

 

 

 

 

 

 

 

 

 Figure 1.5 Analysis of the ‘digital apartheid’ between two students 

 

The affordances and barriers created through ‘digital apartheid’, that impact a student’s 

ability to participate, particularly in BL activities, should be established, and measures 

introduced to ensure equitable learning experiences for all. 

1.4. Education theory and blended learning 
The integration of BL into a curriculum is not simply adding some online resources and 

activities to supplement an already substantial student workload. Occupational therapy 

practice prides itself on being evidence based94, and it is no different when considering the 

education of occupational therapy students. It is thus essential that the process of integrating 

BL into a curriculum is based on sound pedagogy. This section explores the education theory 

supporting the WITS DOT curriculum, the use of PBL in occupational therapy education, and 

the evidence supporting and challenging BL in a 21st Century Learning Design (21CLD). 
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1.4.1. The evolution of the constructivist paradigm 

There is a lasting influence of industrialisation within our education system50,95. The 

behaviourist mandate born out of Cartesian dualism persists, where knowledge is in the mind 

and separate from the body96. Students learn what they are told, they internalise this 

information through reward and punishment, and the degree of learning is measured through 

behavioural output90,95,96. There is, however, compelling evidence that constructivist 

approaches to learning have better outcomes96-98.  This section outlines the two dominant 

constructivist approaches: Cognitive-constructivism and social-constructivism96. 

“One of the reasons the old systems of education are not working now is 
that real life is not linear or standardized: it is organic, creative and diverse 

and always has been” Sir Ken Robinson95 Kindle location 587 

1.4.1.1. Cognitive-constructivism (Jean Piaget and Ernst von Glaserfeld) 
Jean Piaget was arguably the largest mid-twentieth century contributor to the constructivist 

paradigm with his theory of cognitive-constructivism97,99,100. As a biologist and developmental 

theorist, he studied how children learn and develop new skills99,100. Piaget proposed that 

learning does not take place simply by receiving information96,99,100, rejecting the behaviourist 

paradigm96,101. Knowledge is constructed through meaningful experiences, with body 

(sensory-motor) and mind (cognitive-emotive) integrating prior schemes and knowledge into 

new understanding96,99,100. 

Ernst von Glaserfeld100,102 built heavily on Piaget’s work towards the end of the twentieth 

century with his take on cognitive-constructivism being in the form of ‘Radical 

Constructivism’.  He postulated that reality is not viewed as an absolute that can be 

discovered, but is dynamic and changing, based on context and situation100-102. In agreement 

with Piaget, he believed that learning takes place when we face a challenge, in our ability to 

adapt, and as we strive to regain our equilibrium99,100. Understanding is formulated through 

active participation rather than passive observation101 and is reinforced through a self-

generated perception of success103. Reality is different for everyone through adaptive 

cognition. It is shaped through our experiential world and reconstructed with every 

event100,102-106. 

The cognitive-constructivist paradigm views knowledge construction as an individual 

process99,107, with learning happening at an individual pace99, and the teacher’s role is that of 

facilitator103. Knowledge is perpetually changing and reorganising within an individual96,101,104, 

and as such is not truly measurable107. Assessment of knowledge through standardised 

processes and examinations is therefore an estimate of a student’s ability to perform in that 



 

 24 
 

moment in time based on that specific context107. It brings into question one’s heavy reliance 

on the behaviourist need for measurement96,102,107 and the ranking of students from best to 

worst in order to pass or fail them95.  Individualised or personalised learning pathways are 

becoming popular in modern higher education in recognition of Piaget’s and von Glaserfeld’s 

contributions to education theory97,108. 

1.4.1.2. Social-constructivism (John Dewey and Lev Vygotsky) 
While generally supporting Piaget’s position that knowledge develops from experiencing the 

world, John Dewey and Lev Vygotsky rejected Piaget’s and von Glaserfeld’s position that it is 

an individual process97,99. They believed that learning takes place through participation and 

active inquiry within a social context, thus developing the core theory of social-

constructivism.  

In the early twentieth century, John Dewey presented his pragmatic ideals regarding how we 

think109, and how learning takes place110. Summarised in the quote below, his social-

constructivist position is clear. 

“The development within the young of the attitudes and dispositions 
necessary to the continuous and progressive life of a society cannot take 
place by direct conveyance of beliefs, emotions, and knowledge. It takes 

place through the intermediary of the environment. The environment 
consists of the sum total of conditions which are concerned in the 
execution of the activity characteristic of a living being. The social 

environment consists of all the activities of fellow beings that are bound up 
in the carrying on of the activities of any one of its members. It is truly 
educative in its effect in the degree in which an individual shares or 

participates in some conjoint activity. By doing his share in the associated 
activity, the individual appropriates the purpose which actuates it, becomes 
familiar with its methods and subject matters, acquires needed skill, and is 

saturated with its emotional spirit.” John Dewey110 p. 22 

Dewey considered an ecological inter-relationship between the human organism, the non-

human biophysical environment and the social environment96, as a foundation for stimulating 

curiosity and exploration of the unknown111. By doing and reflecting, learning occurs 

spontaniously96,112. Dewey focussed on the role of reflective thought through two primary 

avenues: firstly, perplexity, hesitance and doubt which leads to questioning; and secondly, 

through the purposeful investigation of new information to corroborate or nullify the accuracy 

and value the information holds113. The use of Socratic questioning leads both to answers 

and more questions from which to investigate further99,113. This aligns well with the PAR 

research design of this study. 
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Lev Vygotsky supported much of Dewey’s beliefs, but focused more directly on the learning 

process97,98. Vygotsky deemed learning to be a social process, emphasising the principality 

of the learner by requiring the learner to be invested in the learning outcomes98, and building 

on the prior knowledge of the learner97. Through the experiences of the group, meaning 

evolves114, particularly when the learning activities have real-world context97. Learning is an 

active, learner-centred process97, requiring the co-creation of meaningful content or 

product115, while monopolising on the diversity of perspectives, experiences and cultures 

within the group of learners97,99. Vygotsky believed that language and an inner voice are a 

foundation for knowledge development99,116,117. He described the potential to learn as a 

space between a person’s current level of development and their higher level of possible 

development, which he labelled the ‘zone of proximal development’118,119. He asserted that 

the ‘zone of proximal development’ can be altered with a more advanced social influence, 

adapting and changing the environment or scaffolding the learning process118-120. Vygotsky 

was one of the first theorists to suggest that knowledge resides outside the self, and rather 

within the social community117, forming a foundation for the emergence of Siemens’98 theory 

of connectivism. 

1.4.1.3. Conclusion to the constructivist paradigm 
The common thread of the constructivist paradigm is that knowledge is created through 

meaningful participation in real-world experiences98. When there is confusion and 

puzzlement regarding the world around us, we naturally reflect, ponder, seek answers and 

experiment to solve real-world problems99,121. This forms the foundation of George 

Seimens’98,116 theory of connectivism as well as the learning designs of PBL and 21CLD. 

1.4.2. Learning theory and design for the 21st century 

“Internet technology and renewable energies [are] about to merge to create 
a powerful new infrastructure for a Third Industrial Revolution (TIR) that 

would change the world. In the coming era, hundreds of millions of people 
will produce their own green energy in their homes, offices, and factories 

and share it with each other in an “energy internet,” just like we now create 
and share information online. The democratization of energy will bring with 
it a fundamental reordering of human relationships, impacting the very way 
we conduct business, govern society, educate our children and engage in 

civic life.” Jeremy Rifkin122 p. 2 

 

The first industrial revolution led society away from many generations of economy centred 

around agriculture, to the economic shift towards factory based production and migration 

towards urbanisation123,124. This era saw the rise of the mass public schooling system, 
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educating to serve the needs of an industrial labour force123. The second industrial revolution 

was driven by the mechanisation of factories and the transition towards service 

industries123,124. This had little impact on the education systems across the world which 

retained the factory-style classroom123. The digital age marks the third industrial revolution 

with globalisation and the rise of the knowledge economy91 (refer to 1.2.2.1 p. 4). McCann91 

argued that the digital age has increased the inequalities between the developing and 

developed economies.  Blinder123, Codrington and Grant-Marshall88, as well as Bush and 

Codrington125, agreed that education reform needs to educate for professions that do not yet 

exist and which may not even service the same country’s economy. The last four decades 

have seen rapid growth in information and communications technologies91 and the 

introduction of new professions88, yet education reform remains stagnant with only a mild 

trend towards educating more of the population (refer to 1.2.2.3 p. 6) and an increasing focus 

on student performance through regular assessment91. Tuomi126 asserts that retaining the 

education systems that served the first and second industrial revolutions poses the risk of 

being dysfunctional for society now and in the future. Of greater concern is the assertion by 

Schwab127 that the fourth industrial revolution is upon us, evidenced by the exponential pace 

of technology innovation and penetration into everyday life. Education is treading water while 

society torpedoes into the era of nano-technology, artificial intelligence and quantum 

computing. It is paramount that we redesign education for the 21st century. 

1.4.2.1. Connectivism: a learning theory for the 21st century 
Connectivism has its foundation in a constructivist paradigm. Pioneered by George 

Siemens98,108,116 and further explored and supported by Stephen Downes128, connectivism is 

viewed as a learning theory for the 21st century as it harnesses the power of networked 

knowledge. They recognised that a new set of skills is required for learning in a world where 

information is rapidly expanding90,98,128. It is impossible for an individual to memorise and 

know all the information that exists in a chosen field; it thus requires an individual to have the 

skills of information-finding, filtering, interpreting and then applying in innovative ways to 

create new knowledge97,128. 

From a social-constructivist perspective, Siemens108 asserted that knowledge does not 

reside within an individual or even a community, but rather within a network that is formed of 

nodes. These nodes may be in the form of trusted experts, curated digital and print content, 

tools and processes97,108. For example, rather than learn how to work out the correlation co-

efficient between two sets of data, we simply ‘offload’ this knowledge task to statistical 

analysis software, which may even suggest to us how the results should be interpreted once 

the analysis is returned. In this example, knowledge resides in a non-human tool, which 

returns information that is then used in creating further knowledge and possible content for 
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others to learn from through published work. Connectivism proposes that the potential for 

learning resides in the quality of the personal, team and community networks97. 

From a cognitive-constructivist perspective, connectivism proposes learning as an accretion 

process which is contextualised within real-world issues97,108. Learning begins with the 

individual giving his/her own unique knowledge and perspectives and being open to receiving 

a diversity of information and perspectives from the nodes within their own personal learning 

network90,98. Connectivism requires the learner to manage the knowledge flow and nurture 

one’s personal learning network by contributing and engaging in the ongoing debates within 

the chosen field90,97,108.  

Downes128, however, argues that connectivism deviates from the constructivist paradigm in 

that learning is continual through all moments and any engagement with information, 

irrespective of whether learning is the intention of the engagement. Your choice of radio 

station, social events or even the route one selects on the way to work forms the information 

that one surrounds oneself with, and in this way informal learning takes place90,128. 

Downes128 further postulates that the focus of constructivism is on the acquisition of 

knowledge concepts, where as in connectivism it is on refining, building, and diversifying 

one’s personal learning network to engage more meaningfully and innovatively in society.  

In higher education, the curriculum requires the attainment of specified learning outcomes 

and thus cannot rely solely on the possibility that learning may occur given the optimal 

network90. Connectivism may provide a philosophical underpinning for how the 21st century 

student learns, but a learning design is required that harnesses the connectivist principles in 

facilitating the learning process and skills development that will be relevant to an ever-

advancing world of work. 

1.4.2.2. 21st Century Learning Design (21CLD) 
Preparing students for the world of work in the fourth industrial revolution requires the 

development of unique skills that allows them to adapt and succeed129 in their portfolio of 

jobs rather than for a single career125. Much of the research in this thesis was done with net-

generation students, but it is important to recognise that the iFacebook-generation (born after 

the year 2000) is about to enter higher education88. Twenty-first Century Learning Design is 

based on connectivism to provide lecturers with a strategy for crafting BL activities. While 

many skills have been proposed as being important, the most consistently cited 21st century 

skills are effective communication, collaboration/team-work, critical thinking, socially 

responsive real-world problem-solving, creativity/innovative thinking, self-regulation and the 

use of ICT3,125,129,130. Instead of teaching students the information and skills of a profession, 
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higher education must teach students how to learn (life-long) within a professional domain of 

interest, otherwise what is taught to them today may not have relevance by the time they 

graduate125. 

Both Irvine et al131 and O'Connor et al132 proposed that 21CLD be centred in a community of 

learners engaged in authentic learning experiences, where agency lies with the learner and 

the learning community. Authentic learning experiences may be facilitated through inquiry-

based or problem-based learning, which in turn provides students with the opportunities to 

develop essential 21st century skills131,132. Technology is an enabler that provides the tools for 

communication, information seeking and organising, collaboration within the learning 

community and between learning communities, which assists in the problem-solving 

process3,129. Of key importance for true agency to exist, students must engage in action as 

an outcome of their collaborative process by participating in the real-world implementation of 

their response to the inquiry or problem131,133. It is thus proposed that 21CLD has the 

potential to democratise a curriculum through engagement with the significant issues of the 

local context by developing communities of learners in a connectivist approach. 

1.4.2.3. Problem Based Learning (PBL) 
Howard Barrows134 pioneered PBL in medical and health sciences education as an approach 

to providing authentic, meaningful learning experiences135-137. Implementing PBL requires a 

curriculum designed around a series of scenarios/cases (problem) that are gleaned from real 

clinical situations135,137. Students work in small groups with a facilitator over a few weeks to 

thoroughly engage with each problem135,137. The PBL process is well defined: 

1. The problem scenario is read and any unfamiliar terms are defined135,137-139 

2. Students discuss the scenario offering prior knowledge and brainstorming the issues 

raised in the discussion135,138,139 

3. The group reflects on the discussion and identifies the learning issues or objectives 

that require further investigation135,137-139 

4. The group disbands for a period of self-study to investigate the learning 

issues135,138,139 

5. The group returns for a reporting session where the resulting responses to the 

learning issues are presented and collaborative conclusions are drawn135,138,139. 

Jacobs138 asserted that while most of the learning occurs through the group engagement with 

the problem, there may also be lecturer-led skills laboratories and tutorials to complement 
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the learning process. Barrows134 proposed four primary outcomes of implementing a PBL 

curriculum: knowledge is structured for the clinical context; the process of problem-solving 

promotes the development of clinical reasoning skills; students engage in self-directed 

learning which promotes self-regulated learning skills and the ability to self-assess; and 

through authentic case scenarios students are motivated to learn as the content is 

immediately deemed relevant to their future practice. There is thus clear alignment between 

21CLD and PBL in that the scenarios are authentic, students collaborate and communicate 

their prior knowledge from their unique and diverse perspectives, they are required to self-

regulate their learning pace and process, and use critical thinking to solve the learning 

issues132,138. 

Some studies comparing PBL to traditional lecture based formats proved inconclusive in 

finding a significant difference in academic performance or knowledge retention; however, 

this is usually when small participant numbers are used140 or PBL is presented as an isolated 

learning activity as opposed to within a comprehensive curriculum141,142. Zhou et al143 

conducted a meta-analysis of the effectiveness of PBL on knowledge scores within 

pharmacy curricula in China, demonstrating a pooled significant difference with students in 

PBL performing superiorly to those from traditional lecture formats. Gurpinar et al144 

compared the knowledge of the first group of students to reach the final year of their medical 

degree through PBL, to the knowledge of the last group of students to be taught via 

traditional lecture delivery. This more rigorous approach to considering the whole curriculum 

yielded a significant difference in the two public health constructs that were examined and 

compared144. Students in the PBL delivery out-performed the students in the traditional 

delivery curriculum144. These studies were conducted prior to the influx of BL into PBL. 

Woltering et al139 became concerned that their students were becoming less motivated to 

learn in the PBL curriculum. Concerns raised included that the students felt that the tutors 

were inconsistent in the facilitation between groups, paper-based scenarios were being 

perceived as less realistic, and that due to the vast array of resource material some students 

were offering very diverse responses to the learning objectives, leading to confusion and 

inconclusive solutions to the problem. These concerns were supported by Jay145 and 

Jacobs138 in their investigations into the students perceptions of PBL within the DOT at 

WITS. Of particular concern was that the high workload of self-directed study was 

demotivating in light of past experience with traditional lectures in many other courses. The 

opportunity for BL to be integrated into PBL as a way to address these concerns was 

suggested138,139,145. 
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1.4.2.4. Blended Learning in Problem Based Learning 
Blended Learning is the seamless integration of online and face-to-face (F2F) learning 

activities to achieve the learning outcomes31,81,139,146,147. The curriculum is artfully designed 

through careful consideration of how online or F2F learning activities facilitate student 

engagement optimally for each concept, with adequate time allocated within the program for 

all learning activities146,147. Virtual Learning Environments and web-based interfaces provide 

a variety of online learning tools with which to craft learning activities24,31,81. These tools are 

typically categorised into resources, synchronous communication, asynchronous 

communication, collaboration content creation tools and performance evaluation tools148. 

Resources comprise of validated websites, journal and media repositories, lecture notes, 

podcasts (audio-recorded tutorials), vodcasts (video tutorials) and demonstration videos. 

Synchronous communication tools facilitate real-time communication such as a chat room, 

Skype™ call or webinar, whereas asynchronous communication is not time-sensitive e.g. an 

ongoing discussion forum, Skype™ chat, or Twitter and other social media interaction149,150. 

Collaboration content creation tools allow students to work simultaneously in an online 

environment such as a Wiki (basic web-page that allows multiple participants to edit the page 

simultaneously and tracks the contribution history), online notebooks or blogs148. The 

performance evaluation tools comprise of assignment submission tools for essay, audio or 

video file assignments, and quiz tools which provide various types of questions (multiple 

choice, true/false, matching, short answer, essay, image labelling etc.) which can be 

implemented for either formative or summative evaluation148. 

Alammary et al151 suggest three approaches to the integration of BL into a curriculum: 

• High-impact blend: The curriculum is fully redesigned without consideration of how 

the curriculum was previously delivered. The course designers and lecturers require 

well-honed technology skills and a good understanding of pairing learning outcomes 

with optimal learning activities. This option is time consuming and is thus often 

phased in year-on-year as a cohort progresses from first year151. 

• Medium-impact blend: The curriculum is evaluated to identify which aspects of the 

course would be better delivered through online activities, essentially replacing some 

of the F2F activities. This is less time consuming but still requires good technical 

ability, and can be implemented simultaneously throughout a curriculum151 

• Low-impact blend: This is the least beneficial form as it involves simply adding 

supportive online materials and activities over and above the existing curriculum 

delivery151.  
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For this thesis, a medium-impact blend presented an optimal approach to integrating BL into 

PBL, particularly focusing on the use of multi-media for enhancing the problem scenario and 

providing collaborative learning opportunities during the self-study portion of the 

problem139,152-154. Wei-Chieh Wayne et al152 compared the examination performance of 

students in a blended PBL course to those of a conventional PBL and those in a traditional 

lecture course, finding that the students in the blended PBL significantly out-performed their 

peers. It is, however, unclear as to how much F2F time the blended PBL group interacted 

with one another. Moeller et al153 suggested that the use of a Wiki for asynchronous 

collaboration was viewed as a better collaboration tool than the synchronous chat. Thomas 

et al154 found that students felt confident in their knowledge when able to watch videos of 

experts in the field at the start of a PBL module, and that they benefited from having 

formative online assessments to self-check their knowledge and for examination preparation. 

Woltering et al139 compared the motivation and the students’ subjective learning gains 

between a conventional PBL and a blended PBL module. The students in the blended PBL 

reported significantly higher motivation to learn, and perceived better knowledge gain than 

their conventional PBL counterparts; however, Woltering et al139 acknowledged the possible 

impact of novelty at the introduction of blended activities which may diminish motivation over 

time. This evidence suggests that there is a place for BL within a PBL curriculum. 

1.5. Identifying the macro-level problem 
The Department of Occupational Therapy at WITS conducted an internal audit in June 2008 

in order to align department policy and practice with the WITS 2010 Strategic Plan, and 

review the quality of the department’s practice in view of the Higher Education Quality 

Committee audit criteria155. The audit revealed the following concerns: 

• The impact of massification and the adherence to the Framework for Transformation7 

was resulting in higher student numbers, with greater diversity among students. 

• Many students were second/third language English speakers (the curriculum is 

presented only in English at this University) 

• Students come from varied socio-economic backgrounds, some having travelled to 

an urban environment for the first time when entering higher education. 

• ‘Digital apartheid’ was of concern as some students had extensive exposure to digital 

media and were skilled at using various applications while others had never had the 

opportunity to use a computer or a smartphone. 

• The number of University funded posts for lecturers in the DOT was not increasing 

despite higher undergraduate student numbers, resulting in a growing concern that 
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attention to research and postgraduate teaching was being compromised and more of 

the workload was being diverted to the undergraduate programme. 

• Lecturers were frustrated at not being able to engage in their own academic 

development such as pursuing higher degrees and obtaining research rating by the 

National Research Foundation43. 

• The burden of administrative tasks was viewed as having an unnecessary impact on 

the ‘real work’ and this burden was increasing with the larger student numbers. 

• Publication output of the DOT was suffering with an average of only 2.4 DOT papers 

published per year in accredited journals over the prior decade (refer to 6.2 p. 81). 

Poor rate of publication compromises staff career pathing and departmental funding 

through the Government subsidies received for accredited journal publication. 

• The throughput rate of students was highlighted as an issue as many students repeat 

at least one course during the four-year degree, resulting in five or more years of 

study. 

• Additional years of study are an additional financial burden for the students, and 

bursary funding is often withheld or withdrawn for repeating students.  

• The DOT does not receive full government subsidy for repeating students, thus 

impacting on the financial resources of the DOT. 

One of the strategies for addressing several of these concerns was the inclusion of e-

learning into the delivery of the undergraduate curriculum. Consequently, at the start of the 

2009 academic year, the WITS VLE was used to create a course for each class, with the 

idea of adopting a BL approach to the PBL curriculum.  

Though the implementation of BL should ideally be through redesigning the curriculum as a 

whole, this was not possible due to time and resource constraints. The DOT had already 

undertaken a major undergraduate curriculum redesign in 1993 by adopting a hybrid of the 

PBL approach to curriculum delivery and forgoing most of the traditional lecture based 

delivery145,156.  The latter curriculum was evaluated by the Health Professions Council of 

South Africa in 2004 and found to be of good standard, albeit with some recommendations 

for improvement. A minor curriculum change was instituted in 2005 which involved the 

programme becoming modular in nature. The modular program involved classes being 

divided into two groups with alternating learning modules. This benefited the students’ 

learning process as they participate in the module’s PBL problem and fieldwork activities in 

the same semester, whereas the prior timetable often had the fieldwork months after the 

theory was taught. The impact on lecturer time was however problematic, as skills 

laboratories were presented twice in an academic year and separate class tests were set for 

each module, effectively doubling the lecturer teaching hours.  Major revision and redesign of 
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the curriculum was thus not a priority, as staff felt that the standards set by the exit level 

outcomes and the quality of occupational therapy graduates produced by the department 

were more than satisfactory. A medium-impact integration of BL was thus selected as the 

intervention strategy151. 

The rollout of BL was monitored during 2009 through informal and formal discourse between 

the DOT lecturers, students and the researcher. Blended Learning was largely viewed as an 

adjunctive support strategy rather than a fully integrated approach. Initially it was simply a 

medium for posting announcements or course notes, and a modality for students to submit 

assignments electronically. Lecturers felt that they did not have the time to generate new 

content for the VLE and felt that it was a threat to F2F attendance if the information was also 

available online. Many of the DOT lecturers were proficient in the delivery of their modules 

through PBL and found it difficult to step out of their comfort zone, particularly when there 

was recognition of some lack of computer literacy on their part. It also emerged that WITS 

intended migrating away from proprietary VLE software to an open source option. This 

resulted in insecurity among lecturers at having to learn a new system, especially as the 

University was unclear regarding the timelines and processes of this migration. 

Student use of the VLE during 2009 was erratic and varied from class to class, as indicated 

by the access statistics available from the VLE. Furthermore, their perceived value of the 

VLE was unknown. There seemed to be a premise that accessing the VLE would take away 

learning time rather than facilitating/enhancing the learning process. Students felt under 

pressure for time during PBL sessions, and cited a lack of resources (such as personal 

computers, available computer laboratory space, cost of internet connection) as reasons for 

their erratic access to the VLE.  

The rollout of BL in the DOT was thus deemed to have fallen short of the true integrated 

delivery expected of e-learning’s role in BL. This resulted in the researcher pursuing a series 

of studies through Participatory Action Research (PAR).  

1.6. Research Paradigm 
The interpretivist paradigm suggests that a constructivist approach using a qualitative 

research design would effectively investigate the experiences, perceptions and beliefs of the 

participants in the study114,157,158.   
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1.6.1. Paradigm of the research method 

Participatory Action Research is founded on the social-constructivist theory159, while 

Emancipatory Participatory Action Research (ePAR) involves more of a critical theory 

approach159. To argue for emancipation, the tenets of oppression would be prevalent in the 

research problem. In this thesis, research focused on changing practice in order to improve 

the quality of the education process, rather than to break free of a constraining power.  Thus, 

while elements of critical theory emerged during the study, the dominant paradigm remained 

social-constructivist. In order to create sustainable change within an educational environment 

it is vital to consider the human factor and the role of change management160. The selection 

of an appropriate research methodology poses a challenge when the collaboration of 

participants is involved. According to Herr and Anderson159,  

”An emancipatory interest orients the researcher toward the release of the 
human potential and the investigation of ideology and power within the 
organisation and society. ….. [This] is thought to be subtle and deeply 
embedded into the belief structure of the organisation and, through the 
process of critical self-reflection, [existing prejudices and beliefs] can be 

accessed and surfaced for examination, ultimately leading to 
transformation” 159 p. 27  

The research process should support the process of change management, while 

investigating the impact of the change on the educational context, performance outcomes 

and perceptions of the participants. The overview of the research design (1.7 p. 35) 

describes and justifies the use of PAR in creating sustainable change to the educational 

process of the undergraduate occupational therapy curriculum. Issues around the ethics, 

validity and reliability of the study are also addressed. 

1.6.2. Paradigm of the intervention strategy  

Lave and Wenger161 conceptualised Legitimate Peripheral Participation (LPP) as a form of 

situated learning within a community of practice. They challenged the notion that the master 

practitioner is the bearer of the knowledge to be imparted to the apprentice/newcomer, 

proposing rather that knowledge resides in the social structure and legitimacy of membership 

of the community and participation in the real-world activity of the enterprise. 

“Indeed, we must not forget that communities of practice are engaged in 
the generative process of producing their own future.” 161 p. 56 

In this series of studies, the lecturer participants were engaged in situated learning through 

the development of a BL community of practice. The intervention strategy relied on LPP161 as 
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the agent of change in shifting the traditional PBL curriculum towards the practice of BL. The 

social dynamic and power balance within this community of practice differed from the day-to-

day long-established organisational and managerial community of practice of the DOT. Now 

all lecturers were novice learners within this community of practice and in some cases the 

novice lecturers were more skilled in using technology than their more experienced peers. 

1.7. Overview of the research design 

1.7.1. Research Approach 

The study used a transformatory mixed methods research approach162 to investigate student 

and lecturer behaviour over four academic years of the curriculum. This approach allowed for 

both qualitative and quantitative research designs within a study, typically with one design 

informing the other over time162. Quantitative tools were primarily used to investigate student 

and lecturer behaviours and performance. Qualitative measurement tools were primarily 

used to investigate student and lecturer beliefs, perceptions and attitudes163 towards BL.  

These measurements guided the transformatory processes of the study162,164 in order to 

implement change to the e-learning component of the blended learning occupational therapy 

curricula. 

1.7.2. Participatory Action Research 

The rehabilitative health sciences have recognised the need for research designs that are 

geared towards empowerment and emancipation of the communities they serve159,165. 

Adopted out of the social sciences, PAR has become a recognised research methodology as 

it proposes action (in the form of creating sustainable change) while producing evidence of 

the impact of such action on the community165.  

McTaggart emphasises that PAR “aims to build communities of people committed to 

enlightening themselves about the relationship between circumstances, action, and 

consequence in their own situation, and emancipating themselves from the institutional and 

personal constraints which limit their power to live their own legitimate educational and social 

values”166 p. 176 

As one of the few research methods which enables all stakeholders to have a voice and a 

role in the path the research takes166,167, PAR was the optimal approach for this study. It is a 

democratic collaboration166,168 where all stakeholders become learners through a process of 

changing behaviours and developing skills to create an organisational change166,169. It is a 
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self-driven re-education and breaking of prior habits and systems170 to address a common 

concern166,167,169. It is well documented that PAR is a cyclical and systematic process of 

identifying the problem, planning an intervention, acting (implementing the intervention), 

observing and measuring the impact, critically reflecting on the process to better understand 

the outcomes and learn what still needs to be achieved, thus initiating the follow-on cycle of 

repeating the process166,169,171. Mubuuke and Leibowitz167 propose that PAR is an under-

utilised methodology within health sciences education, with the potential to successfully 

implement education innovations. 

Carr and Kemmis172 and Masters and Ellaway173 propose that curriculum research may be 

conducted on a macro-level (from research impacting the education system to a school or 

departmental research endeavour) or on a micro-level (research between a particular 

lecturer and class of students). McTaggart166 referred to this as global and collective versus 

local and individual. In the research for this these, PAR occurred at both levels. The macro-

level considered the undergraduate occupational therapy curriculum as a whole and all 

stakeholders were involved, and on a micro-level, specific concerns were targeted in 

collaboration with individual lecturers and with a particular class of students. Figure 1.6 

illustrates the PAR cycle, demonstrating how the macro- and micro-levels integrate. 

 

Figure 1.6 The PAR cycles as applied across the studies in this research 
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The research evolved over six years, with an ongoing macro-level spiral and several micro-

level cycles (Figure 1.6). During monthly curriculum development meetings, lecturers and the 

researcher collaborated in reviewing the BL integration process, noting the observed 

outcomes, and critically reflecting on the status of the research. These meetings were a 

platform for sharing moments of success, raising issues and concerns, brainstorming ideas 

for BL activities and determining focus areas of the curriculum for targeted micro-level 

interventions. Meetings were held with individual lecturers when isolated core micro-issues 

were identified within specific modules of the curriculum. The researcher and participants 

embarked on interventions to address these issues, most of which were conducted 

concurrently or overlapped over one to three academic years per micro-level PAR.  

Through LPP161, a community of practice was established, involving occupational therapy 

lecturers pursuing a transformed and democratised curriculum for undergraduate students in 

the DOT. All stakeholders were in a continual state of learning and adapting through critical 

reflection of the outcomes, feedback from the students, suggestions and innovative ideas 

from within the community of practice and in consultation with the broader community of the 

Faculty of Health Sciences (Faculty) and WITS. Presenting interim results regularly at local 

and international congresses afforded the opportunity to gain input and insights from external 

communities engaged in similar practices. These engagements stimulated the adaptations 

and shifts in the intervention strategy and action over the six years of the research. 

Ultimately, this thesis presents two macro-level studies and three micro-level studies. 

1.8. Trustworthiness and validity of the research 
In PAR, consideration of the trustworthiness and validity of the research is essential to 

legitimise the outcomes and establish rigour when conducting research as an insider acting 

within an insider stakeholder group159. While many PAR studies fail to mention or establish 

the trustworthiness and validity of their research174-176, there is debate as to whether any of 

the qualitative measures of rigour are applicable in PAR due to the positionality of the 

researcher159. Mann and MacLeod158 propose five criteria for trustworthiness and 

authenticity, and Herr and Anderson159 propose five criteria for establishing the validity of the 

research. 

1.8.1. Trustworthiness 

According to Mann and MacLeod158 the five criteria for trustworthiness and authenticity are 

credibility, transferability, dependability, confirmability and authenticity. These criteria are 

explored in the context of the research contributing to this thesis. 
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1.8.1.1. Credibility 
Credibility is a demonstration that the research has been conducted using accepted 

methodology, and that the results are generally agreed within the stakeholder group158. 

Credibility is demonstrated through member checking and triangulation158,177,178. The 

stakeholders in PAR formed an LPP community of practice where member checking is 

inherent in the process161. Regular feedback was given to the lecturer stakeholders during 

staff meetings, curriculum development workshops and during individual collaboration on 

micro-level PAR cycles. During these sessions there were discussions regarding the 

research findings, the status of blended learning in the curriculum, and brainstorming new 

strategies, thereby creating the forum for the PAR cycles. 

Triangulation is the use of a variety of data collection strategies to investigate the problem 

from different perspectives158,177,178. The evidence collected during this research reflects the 

four Brookfield179 lenses of critically reflective practice: that of the researcher as a learner in 

the process, the students (the learners’ eyes), the lecturers (colleagues)  and the literature. 

Throughout the study the quantitative and qualitative data collection activities were:  

• documenting the VLE access and navigation footprint of the students and lecturers; 

• surveys of perceptions and experiences of the value of the intervention strategies; 

• documenting student academic performance as records of marks and module pass-

rates; 

• individual interviews with the lecturers; 

• focus groups with lecturers and students; 

• audio recording and note-taking during staff meetings and curriculum development 

meetings; 

• capturing artefacts of learning and communication between stakeholders such as 

emails from lecturers and students, screen shots of the VLE, and photographs of 

blended learning activities;  

• capturing of external artefacts that impacted the study such as the Health Professions 

Council of South Africa (HPCSA) curriculum audit report 2014, and the nomination 

and award of the Vice Chancellors Team Teaching Award for 2010; 

• the researcher kept an electronic journal of events, thoughts, decisions and 

inspirational moments that shaped the course of the study. 

1.8.1.2. Transferability 
Transferability is the degree to which the findings of a study can inform practice in other 

comparable contexts158,177. The context of the research should be reported in detail and the 

interventions and outcomes sufficiently described to allow external communities the ability to 
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determine the goodness of fit to their own context, and thus the possibility of implementing 

similar interventions with reasonable expectation of similar outcomes171. While the South 

African higher education landscape grappled with massification, and the realities of ‘digital 

apartheid’ impacted the student access to the VLE and their online resources, the DOT 

embarked on the challenge of integrating BL into the undergraduate occupational therapy 

curriculum. Local context posed some unique challenges that may not be relevant in first-

world occupational therapy curricula, but the DOT has overcome such challenges (e.g. the 

University’s lack of a successfully integrated and stable VLE), has taken advantage of 

innovative technology (the rise of TCD’s over the Personal Digital Assistant) and has created 

a community of practice that is self-driven. This story has motivated other departments within 

the Faculty to engage with BL despite not using PBL for curriculum delivery. For example: 

while the physiotherapy curriculum at WITS is delivered through traditional lecture-based 

teaching as opposed to PBL within the occupational therapy curriculum, the student body is 

of similar socio-cultural background, studying within the same building, and share some of 

the foundation sciences subjects. The Department of Physiotherapy has adopted the use of 

the same VLE and implemented some of the BL strategies that have been successful in 

occupational therapy, demonstrating that transferability of practice-based evidence is 

possible. Transferability within the Faculty is an indicator that similar contexts within WITS 

and other South African higher education institutions may benefit from what has been learnt, 

as disseminated through congress presentation and the publications within this thesis. 

1.8.1.3. Dependability 
Dependability is the quality of the documentation of the research process such that it may be 

audited and replicated158. The study protocol was presented to the Faculty research 

committee and ethics committee for approval prior to embarking on the PAR. The PAR 

cycles were regularly presented at congresses and curriculum workshops for external 

scrutiny of the methodological procedures. Many of the implementation strategies, data 

collection tools and data analyses and interpretation of results were collaboratively 

established through debate, brainstorming and comparing evidence and outcomes by the 

stakeholders involved. Thematic content analysis of the qualitative data was reviewed by a 

colleague with similar knowledge and experience but not involved in the study. Randomly 

selected transcript extracts were independently coded to ensure consistency of 

interpretation. The COnsolidated criteria for REporting Qualitative research (COREQ) 

checklist for paper 5 was submitted to BMC Medical Education. Transparency of the 

research process was established through the LPP community of practice161, thus 

demonstrating the dependability of the study. 
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1.8.1.4. Confirmability 
Confirmability is the declaration of positionality of the researcher within the study and the 

acknowledgement of the influence of personal beliefs and perspectives on the study 

outcomes158,178. As the researcher, I have declared my worldview as presented in this thesis 

(1.9 p. 43) and researcher bias was interrogated. Positionality is the researcher’s 

acknowledgement of the degree to which stakeholders are an insider or outsider of the 

research context and stakeholder relationships159. There is clear acknowledgement that the 

researcher here is an insider in this LPP community of practice, and thus had influence over 

the research process through acting as an insider researcher collaborating with insider 

stakeholders. 

1.8.1.5.  Authenticity 
To demonstrate authenticity, the researcher must show ongoing and consistent commitment 

to the values presented to the stakeholders and that the researcher actions can be trusted, 

without hidden motives158,180. An important level of trust was placed in the researcher, 

particularly by the lecturer stakeholders, as noted in the quote in paper 5  

Lecturer A, anecdotal commentary (2010): “We trust you – you know far 
more about this stuff than we do”. 

 The stakeholders maintained their participation in the drive to integrate BL into the 

undergraduate OT curriculum for over six years, as the belief in the process and observed 

outcomes never wavered. 

1.8.2. Validity 

According to Herr and Anderson159 validity in PAR is established through meeting five criteria 

which are closely linked to the intrinsic goals of PAR: dialogic validity, outcome validity, 

catalytic validity, democratic validity and process validity. 

1.8.2.1. Dialogic validity 
Dialogic validity is a demonstration that the study generated new knowledge166,171 as 

evidenced through peer review and critical, reflective dialogue within the practitioner 

community159. Throughout the research process the studies that formed micro-level cycles of 

the PAR were presented at local and international congresses and submitted for publication 

in nationally and/or internationally accredited journals, providing the opportunity for peer-

review and critical debate within the health sciences education community. The macro-level 

study (paper 5, p. 81) was published in an international journal with a five-year impact factor 

of 1.929181. Paper 2 (p. 57), paper 3 (p. 67) and paper 4 (p. 74) are micro-level studies, 
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accepted for publication or published in the South African Journal of Occupational Therapy. 

Paper 3 currently has five citations. By exposing the research to peer scrutiny, meaningful 

contribution to the body of knowledge is evident.  

1.8.2.2. Outcome validity 
The outcome validity considers whether the presenting problems are addressed and 

resolved by the actions implemented through the research process to achieve the research 

objectives159. The pragmatic and naturalistic research processes were blended into the PAR 

cycles, providing evidence that the outcomes of each PAR highlighted evidence of 

successful actions and new areas of concern. The outcome of each objective of this study is 

addressed in the papers presented in this thesis and evidenced by full penetration of BL into 

all levels and modules within the occupational therapy undergraduate curriculum. 

1.8.2.3. Catalytic validity 
Catalytic validity reflects the growth in understanding and perception of reality of all 

stakeholders of the action research study, the ongoing buy-in, and the transformative nature 

of the process159,180,182. It is development reflexivity171, and demonstrates the personal 

transformation of the stakeholders183. During the study the researcher kept a journal of ‘wow 

moments’ which included a record of events and thoughts that influenced the path of the 

study and reflected on the transformation and change agents within the research process. 

During interviews and focus group sessions with the lecturers there was an overwhelming 

theme of ‘no going back’ and a sense that ‘this is how we do it now’. Uptake of BL is strongly 

evidenced through all the papers presented in this thesis. The students quickly became part 

of the drive that built impetus towards BL with statements like ‘just put it on e-OT ma’am’. 

The way we all think about teaching and learning has transformed towards 21CLD.  

1.8.2.4. Democratic validity 
Democratic validity (or ecological validity) is the degree to which all stakeholders have 

influence over the study path, being able to raise problems and contribute to the 

brainstorming of new intervention strategies159. It is more than simply being heard, it is 

collaborating171 and unifying existing knowledge and skills within166, while having power in the 

social transformation of the community of practice159,161. All stakeholders were involved in all 

cycles of the PAR process, both formally and informally. The e-learning project team was 

housed in the DOT, making accessibility and an open-door policy an asset, where students 

and lecturers were encouraged to raise issues and bring ideas on BL opportunities. During 

curriculum meetings there were concerted efforts to dispense with the managerial hierarchies 

and focus on collaboration. All stakeholders had equal voice throughout the research. 
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1.8.2.5. Process validity 
Process validity considers how closely the cycles of identifying the problem, developing and 

actioning an intervention strategy, measuring the outcome and critical reflection truly 

informing the ensuing cycles of PAR159. This can be evidenced through triangulation as well 

as a sense of ‘does it ring true?’159. Process validity is established through the degree to 

which the researcher is embedded in the community of practice182, is involved in every 

stakeholder’s story182 and the community of practice is committed to the action and critical 

reflection in order to inform practice171. Embarking on the strategy of integrating BL into the 

undergraduate occupational therapy curriculum was a collaborative, needs-driven decision, 

with the support and buy-in of Faculty management. The researcher was part of this decision 

in 2008 while still an entry level lecturer within the DOT, and on transferring into the e-

Learning role in 2009 was viewed as the ‘best person for the job’. Having a sound knowledge 

of the structure and learning objectives of the undergraduate occupational therapy curriculum 

was an advantage, as the researcher was considered part of the team and not seen as an 

outsider imposing views on the DOT. Regular curriculum meetings were held as a way to 

maintain commitment to the integration process and create opportunities to reflect on action. 

At the time of writing, all stakeholders continue their participation as active learners in this 

community of practice.   

1.8.3. Researcher bias 

The process of PAR embeds the researcher in the community of practice, creating an 

intimate ownership and investment in the research outcome, which can obviously result in 

researcher bias when interpreting data159. Reflective practice is a way for a researcher to 

engage with own biases and determine the influence they have on the research process and 

outcome177. I, as the researcher, acknowledged my positionality as an insider researcher 

collaborating with colleagues within a community of practice from the outset of the study, and 

subsequently used three mechanisms to reflect on personal biases throughout the study: 

Critical friends159: Two people took on the role of critical friends. The first is a colleague who 

was part of the lecturer community of practice involved in the study. She was also in the 

process of conducting her PhD research and has experience with PAR and qualitative 

methodologies. Being embedded in the study herself, she had the ‘insider lens’ from which to 

challenge my thinking. The second is my partner, who was until recently the managing 

director of a media company and has interest in entrepreneurship and organisational change. 

His ‘outsider lens’ and generally critical world view provided a neutral sounding board and he 

regularly played ‘devil’s advocate’, forcing me to explain and justify my premises. 
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Engaging with the broader e-learning community: I committed to taking opportunities to 

be involved in the activities of the e-learning community within WITS as well as nationally. I 

participated in the working party on developing the e-learning strategy for WITS, was 

involved in the annual WITS teaching and learning workshops, and attended conferences 

and discussion forums related to e-learning and blended learning particularly, within higher 

education. These activities were an opportunity to ensure that I maintained alignment with 

the WITS strategic plan and policy, and engage with people working in the field to discuss 

my outlook at each point. 

Keeping electronic notes: I used OneNote from the early stages of the study to reflect on 

events in a journal style. I emailed and captured thoughts, tweets and images in Evernote. At 

meetings and conferences, I used Audionote to record both the content and my thoughts at 

the time. Reviewing these notes provided direction and created a sense of grounded 

confidence that I was on the correct path. 

1.9. Worldview of the Researcher 
In declaring my worldview, I establish the philosophical context for the study and how this 

worldview was shaped both prior to and during the study157. While the scientist in me would 

easily align with a positivist paradigm (what we can measure and observe is considered our 

truth158), interpretivism resonates with the profession of occupational therapy, my role as an 

academic, and my positionality as an insider researcher in this study. Interpretivism holds 

that our reality is subjective and dynamic, knowledge is constructed through experience and 

is complex and under social influence157. As a researcher, interpretivism holds importance in 

the real-world experiences, contextualised within a specific phenomenon, with no expectation 

of generalisation of the findings114. 

From an ontological perspective157, the theory of occupational therapy holds a relativist view, 

where multiple realities exist and are unique to an individual’s experiences and 

environment158. Occupational therapy theory instils a belief that each person is an 

occupational being, whose occupational performance is determined by personal 

characteristics, occupational context and socio-cultural environment94. Several occupational 

therapy practice models engage with the interplay between these components184, but Dunn 

et al118 designed the Ecology of Human Performance framework, employing the analogy of a 

lens. The context (physical, social, temporal and cultural) within which a person performs, 

forms a lens through which to view the person and how s/he engages in occupational tasks 

to fulfil her/his roles, ultimately giving the occupational therapist a view of that person’s 

reality. This shares John Dewey’s beliefs in considering an ecological perspective as 
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described in 1.4.1.2, p. 24. Dunn et al118 acknowledge that while experiences and 

perceptions may be shared and that commonalities exist, each person’s experience is a 

unique product of her/his participation within her/his context118,184. This framework has 

shaped my view of the world through the relativist lens158, as I believe that each person’s 

reality is unique and shaped by who they are, whom they know and what they experience. 

My high school education and undergraduate training in occupational therapy during the last 

years of Apartheid in South Africa was hinged on behaviourist learning. We learnt what we 

were told, did not question the validity of the knowledge provided, and autonomy was 

disregarded in favour of conforming to an industrialist educational context115. In 2001, I 

entered academia after practicing as a paediatric occupational therapist in a primary 

education setting for seven years. This was my first move away from a behaviourist 

epistemology, as the occupational therapy curriculum had migrated from a lecture-based 

didactic model to PBL. I learnt to question what I thought I knew through teaching on the 

postgraduate Masters degree course, doing a Masters degree by dissertation, and being 

exposed to the cognitive-constructivist PBL instruction technique185. In exploring Siemens’98 

concept of connectivism as a social-constructivist learning theory, the constructivist 

epistemology became imbedded in my approach to teaching157,158. 

McMillan157 and Tuli114 emphasise the importance of establishing the researcher’s worldview, 

as the epistemological and ontological assumptions influence the research paradigm, 

method and trustworthiness. 

1.9.1. The researcher’s journey 

I entered this research as a relative novice in understanding the education theories and the 

instructional design aspects of BL. During the research I endeavoured to up-skill myself in 

order to enhance the opportunities to contribute insights regarding pedagogy and BL to our 

community of practice. I have never claimed to be an expert in BL, but recognised that my 

relative knowledge was ahead of my peers, positioning me well to drive the process of 

integrating BL into the undergraduate occupational therapy curriculum. I felt particularly 

disadvantaged in my knowledge of pedagogy and learning theory at the start of the study, 

despite having been a lecturer in the DOT for nine years.  

The Sub-Saharan African FAIMER Regional Institute (SAFRI) fellowship program afforded 

the opportunity to learn more about health science education, and developed a network of 

health science educators with whom to engage in debate about educational tools, techniques 

and theories within the African context. I took every opportunity to attend local and 

international congresses in order to develop my own personal learning network. I became 
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involved in the Faculty ICT committee and attended WITS teaching and learning symposia in 

order to build my profile in BL.  

During 2010, I was selected as a member of the WITS working group to partner with an 

external technology company to investigate the open source VLEs that would be most 

suitable as the WITS VLE in light of the instability of the ‘home-grown’ VLE that was being 

used at the time. Through this my personal learning network expanded to include software 

developers who were experienced with VLE programming. The evaluation report 

recommended that WITS integrate Sakai as the institution VLE in 2011 despite some schools 

at WITS already using Moodle186. The decision was largely based on Sakai appearing to be 

slightly more economically viable and at the time there were more top one hundred 

universities using Sakai. All other features between Moodle and Sakai were similar, and both 

Sakai and Moodle outperformed the ‘home grown’ VLE that was implemented at the time186. 

The DOT continued to use Moodle with the agreement that content would be migrated to the 

WITS VLE at the time the performance of both platforms was equal or the WITS VLE offered 

more. 

Receiving the Vice Chancellors Team Teaching award at the end of 2010 for the impact of 

BL within the occupational therapy curriculum engendered confidence through the notion that 

at an institutional level I had been on the right track. 

1.10. Aim of the research 
The PAR aimed to facilitate the integration of BL into the undergraduate occupational therapy 

PBL curriculum and investigate the lecturer and student attitudes towards and perceptions of 

BL and the impact of this process on teaching and learning within the DOT. 

1.10.1. Objectives of the research 

A. Establish a stable VLE that would not be impacted by the University migration 

process and train the lecturers on the tools and pedagogy associated with BL. 

B. Orientate students to the VLE and other online resources with the view to improving 

their digital literacy and engagement with BL opportunities. 

C. Identify micro-level issues during the integration of BL, collaborate with individual 

lecturers to develop and implement an intervention, and measure the outcomes 

associated with the intervention. 
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D. Critically reflect on the macro-level integration of BL on the undergraduate 

occupational therapy curriculum from the perspectives of each stakeholder group in 

order to observe the effect and specify the learning and development that took place. 

E. Offer a guideline for other departments engaging with integrating BL into their 

undergraduate therapeutic sciences curricula, particularly within the context of PBL.  

1.11. Conclusion 
Chapter one presented a review of the literature contextualising the research presented in 

this thesis. The South African higher education landscape was described from the transition 

away from Apartheid to a snapshot of the current state of higher education in South Africa. 

The influence of globalisation, massification and managerialism on the transformation 

processes was considered. The three dimensions of ‘digital apartheid’ were explored and the 

impact of ‘digital apartheid’ on student participation in learn activities presented. Finally, the 

education theory supporting the direction of the research presented in this thesis was 

discussed and the rationale for the relevance of connectivism and 21CLD to the research 

context was provided. 

The context of the research was presented by identifying the macro-level problem facing the 

DOT, and describing the research in terms of paradigm, research design, trustworthiness 

and validity. The world view of the researcher was declared, highlighting the positionality of 

the researcher as an insider in the PAR and the journey of the researcher through the 

research process. Lastly the aims and objectives of the PAR were stated. 

Chapters Two to Six present five studies in the form of research papers submitted to 

congress proceedings or accredited journals. There are two macro-level studies (paper 1 and 

5) and three micro-level studies (papers 2 to 4). Chapter seven reflects on the research 

objectives of this thesis and how the papers have addressed these. Finally, the way forward 

is suggested. 
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Chapter 2. Paper 1 

2.1. Introduction to paper 1 
This paper was presented as a poster (Appendix C) at the EDULEAR10 - International 

Conference on Education and New Learning Technologies, 5th - 7th July 2010 Barcelona, 

SPAIN, along with two additional poster presentations (Appendix D) and an oral presentation 

(Appendix E).  

Paper 1 represents the first six months of the research, showcasing the macro-level PAR 

(Figure 1.6 p. 36) with a focus on the lecturer stakeholders’ experiences of BL. The 

contribution of this paper to the research is in illustrating the degree of early uptake and buy-

in to using a BL approach within the PBL curriculum. The participation strategy and the 

action taken are described from the perspective of the lecturer participants. The observed 

effect was measured through a mixed-methods study combining the data from staff meeting 

notes, the VLE access footprint of lecturers and a survey.  

From the results we learnt that the lectures were all committed to the action taken, as they 

felt that the students had a generally positive attitude towards BL, that it improved 

communication with students and it supported teaching and learning activities. Lecturers 

mainly used the VLE to post notes and use the news forum, indicating scope to develop how 

they could further integrate the other tools such as online lessons, wikis, and formative 

assessment. Concerns were raised regarding the efficiency of the server hosting the VLE as 

there were some signs of server instability. The other dominant concern was the lack of 

integration of plagiarism scanning software in the VLE, despite WITS having an institutional 

licence. 

The lecturer participants felt a sense of ownership of BL and recognised the early success 

and up-take by both the student participants and lecturer participants. 

2.2. Paper 1: Lecturer feedback of the inclusion of blended 
learning in undergraduate occupational therapy. 

Barnard-Ashton PM. Lecturer feedback of the inclusion of blended learning in undergraduate 
occupational therapy. EDULEARN10 Proceedings. 2010:492-499 
https://library.iated.org/authors/Paula_Barnard-Ashton  

Status: Published – Copyright permission by EDULEARN was received 04 February 2017 
(Appendix F)  

https://library.iated.org/authors/Paula_Barnard-Ashton
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E-LECTURER FEEDBACK OF THE INCLUSION OF BLENDED  
LEARNING IN UNDERGRADUATE OCCUPATIONAL THERAPY  

Paula Barnard-Ashton  
University of the Witwatersrand (SOUTH AFRICA) 

paula.barnard@wits.ac.za  

Abstract   
The Department of Occupational Therapy (DOT) is developing a blended learning curriculum with the 
guidance and support service of the School of Therapeutic Science e-Learning Project. This 
Participatory Action Research (PAR) study facilitates documents and researches the efficacy of the 
inclusion of e-Learning tools into the third and fourth year occupational therapy curricula. The PAR is 
a cyclical process which is regularly repeated during the academic year. At the start of each cycle the 
baseline status of e-Learning in the curriculum will be evaluated. The lecturers of the DOT will 
participate in brainstorming workshops to develop the e-Learning intervention tools and content. 
Efficacy measures will be designed during the workshops. The e-Learning intervention will be 
implemented, the measurement data gathered and then analysed using mixed methods. The results 
of each cycle will form the baseline analysis and interpretation information for reflection status for the 
following cycle. The study will be conducted over two full academic years starting in January 2010.  

This paper presents the results of a survey, focus group and record review of the primary qualities of 
the e-Lecturer after the first term of blended learning. The qualities measured through the study are: 
Beliefs, Attitude, and Performance. The population is the 12 lecturers of the DOT, a graphic designer 
and the researcher, who all participate actively in the study. The results of the study are both reflective 
and formative. There is a strong belief in the value of blended learning, but also frustrations related to 
e-Lecturers’ computer skills and technical support for back-end technology. All e-Lecturers have 
actively engaged in blended learning during this term and report that the e-Learners are motivated to 
engage in these activities. This paper reviews the tools most frequently applied and their perceived 
value.  

Keywords: Blended learning, occupational therapy, participatory action research.  

1. INTRODUCTION AND BACKGROUND  

Blended learning is the combined and integrated use of e-Learning and face-to-face (F2F) learning 
activities to develop a community of learning [1-3]. This teaching approach is a relatively new 
development within the occupational therapy curriculum at the University of the Witwatersrand. 
Traditionally this curriculum has been a purely F2F, problem-based learning (PBL) design, which is a 
common method of curriculum delivery in the field [4-8]. This curriculum has a particularly high 
demand on lecturer resources due to the group work and practical, clinical nature of the curriculum. 
During the third and fourth years of the curriculum, students are placed in hospitals and other clinical 
environments for their fieldwork experience and are thus not on campus for much of their learning 
context. The incorporation of blended learning was adopted as a means of enhancing the learning 
opportunities, optimising communication within the occupational therapy courses and alleviating some 
of the lecturer time resources [8-10].  

In late 2008 the School of Therapeutic Science e-Learning Project was established to support 
eLearning initiatives within the school. The first focus of the project was supporting the DOT in the 
development of blended learning, including the development of virtual learning environments (VLEs), 
staff and student training, investigation and implementation of blended learning strategies and 
researching the effectiveness of the project. Initial VLEs were developed in Blackboard [11] as this 
was the software licence carried by the university. During the academic year of 2009 the VLEs were 
primarily used for posting lecture notes and materials for student access. The university publicised a 
decision that the licence for Blackboard would not be renewed and that an internally developed system 
would be launched during 2010, developed from free and open source software. This stimulated the 

000492 ISBN:978-84-613-9386-2 Proceedings of EDULEARN10 Conference. 
5th-7th July 2010, Barcelona, Spain. 
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interim migration of the VLEs to a Moodle platform [12] on a local university server to ensure that the 
2010 academic year was not interrupted by system changes.  

The undergraduate occupational therapy PBL curriculum requires that all lecturers are involved in 
curriculum delivery for each of the coursework years. Lecturers are responsible for co-ordinating and 
planning PBL problem scenarios related to their field of expertise, but are also involved in facilitating 
problem groups and supervising fieldwork across the curriculum. The VLE for a course is developed 
and contributed to by all staff, and is thus a collaboration of content and tool application. E-Lecturers 
do not have a specific VLE for each component of the course, there is rather one VLE per course year 
(i.e. third year occupational therapy, code:OCCT3000) .    

This paper uses the terms e-Lecturer and e-Learner [8] to represent the roles of the participants within 
the blended learning approach. This paper focuses on the beliefs, attitudes and behaviours of the 
eLecturer after the first term of 2010. The study aimed to:  

• Document e-Lecturer behaviour in order to determine the level of uptake of blended learning 
by e-Lecturers.  

• Determine e-Lecturer belief in the value of blended learning.  
• Determine e-Lecturer attitude towards blended learning.  
• Determine e-Lecture VLE tool preferences.  

The results of the study would guide the initiatives and development of enhancements to the blended 
learning delivery within the third and fourth year occupational therapy curriculum for the second term 
of 2010.  

2. METHOD  

This paper presents the first cycle of a PAR study (term 1 of 2010). PAR involves a cyclical process 
of investigating the problem (refer 2.1); collaborating with stakeholders (refer 2.2) to reflect on the 
problem and pose a possible change strategy; implementing the strategy/action (refer 2.3), and then 
investigating (refer 2.4) the impact of the action which in turn presents emergent problems for the next 
cycle [13-15]. PAR is particularly applicable in this form of study as it presumes collaboration between 
the researcher and the participants with a view to the professional development of all parties [14]. 
Though smaller PAR cycles have occurred within this cycle, the overall impressions of the first term 
from the e-Lecturer perspective are covered here.  

The PAR study implemented a mixed methods design with the quantitative data analysed descriptively 
[15] and qualitative data analysed for themes using a single level horizontal thematic analysis [16]. 
There were 12 e-Lecturer participants of the 13 DOT lecturer staff.  

2.1 The Problem  

The problem was identified during a DOT staff meeting which reflected on and explored the use and 
benefits of blended learning during 2009. It was noted that the VLEs would be temporarily enabled 
via a Moodle platform from the onset of the 2010 academic calendar. This transition raised concern 
regarding the skill level of some e-lecturers to cope in a new VLE application, and the unfamiliarity of 
the new platform generated a level of anxiety. The consensus was that the VLEs were primarily used 
in 2009 for posting lecture notes or communicating notices to the e-Learners.  

E-Lecturers expressed the need to reduce their use of time resources, increase their academic output 
of research and efficiently manage their undergraduate curricular responsibilities. There was a desire 
to explore the use of the VLEs for other student learning activities and monitoring of student progress. 
A dominant concern identified by e-Lecturers was the F2F time-spend on individual student tutoring 
that occurred on an ad hoc basis as students approached e-lecturers with questions.   

2.2 Participation Strategy  

The strategy consisted of the following components:  

• A decision was taken that VLE platform (Moodle) would remain consistent during the 2010 
academic year so that e-Lecturer and e-Learners would not be exposed to a mid-year change.   
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• The VLEs would be branded with the label “e-OT”, and each curriculum year’s VLE would be 
designed to have the characteristic colour of the curriculum year and present an 
environmental “feel” of being in that year’s VLE. The branding was considered an important 
aspect so that e-Lecturers had a uniform term for referring to the VLE and it would create a 
sense of belonging to that particular course. E-Lecturers are involved in all undergraduate 
curriculum years, so when moving from one VLE to another, they could easily be distinguished 
by the colour and design.     

• E-Lecturers were invited to attend a morning live Moodle training session facilitated by the 
School of Therapeutic Science e-Learning Project.   

• E-Lecturers indicated that they would encourage e-Learners to use the discussion boards to 
post queries (instead of F2F meetings) so that many students could benefit from the 
discussions and contribute to peer learning.  

• E-Lecturers were encouraged to use the quiz tool to generate self-tests or formative 
assessments, which could provide e-Learners with instant feedback and grading of their 
abilities.  

• E-Learners would attend a scheduled computer based training session which introduced them 
to the tools and functions of the VLE for their course.  

The participants agreed that measurement of the participation and efficiency of the blended learning 
implementation (refer 2.4).   

2.3 Action  

School of Therapeutic Science e-Learning Project designed colour specific, ‘e-OT’ branded VLEs (fig. 
1) for each curriculum year in the Moodle platform, which was hosted on a local server. Each 
curriculum year has an assigned colour (e.g. third year is pink) which is used for easy identification, 
thus all notes are printed on the colour paper for the specific year and the VLE for that year has the 
same overall colour.    

  
 Figure 1  Screen shot of the 3rd year e-OT VLE  

  

E-Lecturer and e-Learner training was provided in the first month of 2010. This session covered 
introductory training and exploration of all the tools available within the VLE. During the training 
session there was brainstorming of ideas as to how the tools could be applied to address the problem 
identified in 2.1. An example was the use of discussion boards for e-Learners to raise questions that 
could then be answered by other e-Learners or e-Lecturers. These online discussions would also 
serve to support the learning of other e-Learners through this more collaborative approach. The 

000494 000494 



 

 51 
 

eLecturers were encouraged to contact the School of Therapeutic Science e-Learning Project for any 
assistance needed.  

The curriculum delivery method was primarily F2F and PBL in nature, but all e-Lecturers were more 
aware of using the blended learning strategies during their teaching and learning activities. Some of 
the VLE activities that were novel to this particular curriculum were:  

• The use of wiki’s during a group based workshop to collaborate and share group notes on the 
development of childhood occupations during the sensory-perceptual problem.  

• An online Science of Occupation class test on the psychosocial problem, using multiple choice 
questions, true-false questions and matching questions. This was conducted in a computer 
laboratory on campus and was password protected. E-learners had access to their test results 
as soon as the test was closed.  

• Use of chat rooms as virtual PBL rooms with a facilitator and the group participants discussing 
the problem synchronously.  

2.4 Investigation  

The e-Lecturers and the School of Therapeutic Science e-Learning Project team used the following 
data collection methods.  

• Reflection and comment on blended learning at the monthly staff meetings.  
• Online survey, using surveymonkey.com, of the e-Lecturers beliefs and attitude at the end of 

the first term. The survey requested a scaled rating (positive to negative) of statements related 
to their beliefs regarding e-OT, ranking of their use of the VLE tools and comment of what 
they like most, least and find most frustrating in the use of blended learning.  

• E-Lecturer VLE access statistics logged at the end of the first term for the third and fourth year 
occupational therapy courses.  

The data were collected in the second week of May 2010 and analysed using descriptive statistics 
and thematic analysis.   

3. RESULTS AND DISCUSSION  
The participants in the study consisted of 12 of the 13 e-Lecturers in the DOT, one e-Learning 
manager and a graphic designer. There were nine full-time and three part-time e-Lecturer participants, 
and their expertise ranged well across the scope of occupational therapy practice as they form 92% 
of the DOT academic staff.  

3.1 Staff Meeting Discussions  
The e-Learning manager regularly attended the DOT staff meetings in order to document and 
participate in blended learning progress discussions. The e-Learning manager took notes of the 
meeting discussions, and meeting minutes provide an official record of the discussions. Not all staff 
members attend all meetings, based on conflicting commitments, but there is an above 80% average 
attendance. Table 1 indicates the themes noted during these meetings.  

 Table 1   Themes that emerged during DOT staff meetings  
THEME  COMMENT  
e-Learner positive attitude  • It was reported that students were enthusiastic about e-OT.  

• Student-staff meetings: e-Learners noticed the increased 
use of the VLEs and appreciated the availability of 
resources.  

Server and network 
inefficiency  

• Chat rooms do not work when the whole class is online.  
• Class test quiz did not work with the whole class online, 

class had to be rotated through the test (10-12 e-Learners 
at a time).  

• e-Learners and e-Lecturers are unable to access e-OT at 
times.  
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Plagiarism monitoring 
software   

• The lack of plagiarism monitoring software is of concern. It 
was available through the Blackboard platform. There is 
concern about peer copying of clinical reports and 
assignments.  

Success  • e-Lecturers feel that are generally able to use the tools on 
the VLE.  

 • Noted that almost all students were regularly accessing 
eOT.  

 

These four themes (table 1) dominated the discussions under the appropriate agenda item at the 
three staff meetings.   

3.2 E-Lecturer Survey and Access Logs  

An email containing the link to an online survey via surveymonkey.com was mailed to all e-Lecturers 
of the DOT. The survey took approximately five minutes to complete. All 12 e-Lecturers responded to 
the survey within the allotted one week. On the day the survey closed the e-Lecturer sequential access 
logs for the third and fourth year VLEs for term 1 were downloaded in Excel format.  

The survey polled the e-Lecturer beliefs regarding the implementation of blended learning during the 
first term of 2010 (fig.2).   

 
Figure 2  e-Lecturer attitudes and beliefs towards e-OT 

  
e - OT  STATEMENTS   
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E-Lecturers were asked to rate statements on a 5-point scale (definitely; yes; occasionally; I don’t 
think so; definitely not). The data were analysed descriptively in terms of percentage, where 100% 
indicated consensus of response of ‘definitely’ to the statement and 0% indicated consensus of 
response of ‘definitely not’. Thus the higher the percentage indicated in fig. 2, the more positive the 
eLecturers are towards the statement.   

The results indicated that the e-Lecturers believe strongly that “e-OT provides a means of giving 
students learning materials” (97.92%) and that “e-OT is a support for student learning” (87.50%). The 
e-Lecturers are least convinced that “e-OT helps students collaborate with eachother in learning” 
(50.00%) and that they find themselves “moving away from traditional teaching and embracing 
eLearning more each day (56.25%). These are however still positive results as results below 50% 
would indicate beliefs tending towards ‘I don’t think so’ and ‘definitely not’, results near 50% indicate 
consensual response of ‘occasionally’.  

The survey asked the e-Lecturers to rank the VLE tools in a sequence from most used to least used 
(fig. 3). While the access statistics could provide more accurate identification of VLE tool use it is 
important to determine the e-Lecturers more personal perception of frequency of tool use as it 
indicates their preference and perceived experience.    

Figure 3  e-Lecturers ranking of use of VLE tools during the first term 2010 

  

E-Lecturers preferred to use the VLE to post lecture notes (80.8%) and use the news forum/ 
announcements (71.8%). The least used tool is podcasting (23.7%) and 25% of the respondents 
indicated that they did not know what a podcast was. These results were supported by the e-Lecturer 
access logs.  

While “posting of video clips” (54.4%) appeared popular, the access logs do not indicate any video 
clips posted on the VLEs. The access logs indicate that 16.7% of the e-Lecturers implemented wiki’s 
within their teaching activities, and this was also indicated to be unpopular in the ranking (36.5%).   

  

VLE TOOL S   

000497 



 

 54 
 

Although summative assessment and chat activities were attempted during the first term, these 
synchronous activities were ranked as unpopular. Synchronous activities place a high demand on the 
server and network which hosts the platform and content. Problems were identified in the processing 
speed of the server, the memory of the server, the network proxy settings and the bandwidth overload 
during such activity, which may have influenced the e-Lecturer confidence in applying these tools.  

Review of the access logs indicated that 83.3% of e-Lecturers actively contributed the content on the 
VLEs of the third year course and 66.7% to the fourth year courses. Both VLEs have been accessed 
by 100% of the e-Lecturers during the first term of 2010. This indicates that all e-Lecturers are using 
blended learning to support their teaching and learning activities in the occupational therapy 
undergraduate third and fourth year curriculum. The year co-ordinators and PBL problem coordinators 
were noted to access the e-OT site most regularly (at least once a week). Of the two (16.7%) e-
Lecturers who had not contributed to the content of the VLEs, one reported that she is a part time 
lecturer and had not received training on the VLE tools.   

Open ended questions were used to determine the e-Lecturers opinions of what they liked the most, 
the least and found most frustrating. The emergent themes were similar to those raised during the 
staff meetings, with many citing the server and network inefficiency, the process to upload documents, 
lack of plagiarism software and feeling generally computer phobic. On the positive aspect, 41,7% cited 
that blended learning gave them better communication with the e-Learners, many felt that blended 
learning holds many more opportunities to explore and that overall it was of value.  

4. CONCLUSION  

The DOT e-Lecturers (12 of 13) participated in a PAR study to collaborate with the School of 
Therapeutic Science e-Learning Project to implement blended learning into the third and fourth year 
undergraduate occupational therapy curriculum.  Data were collected at the end of the first term of 
2010 via electronic survey and VLE access logs, as well as during the term via documenting staff 
meeting discussions.  

The results indicate that the e-Lecturers have a positive attitude towards blended learning and that 
they believe the use of VLEs has value in the third and fourth year undergraduate occupational therapy 
curriculum.   

The VLEs were used primarily for posting of lecture materials (which was consistent with the reflection 
of the 2009 academic year), but there was more evidence of using the communication tools and active 
learning tools during the first term of 2010. Synchronous tools such as chat rooms and class tests 
were disrupted by inefficiency of the server and networks hosting the VLE platform, which contributed 
to e-Lecturers reporting frustration. The absence of plagiarism monitoring software was highlighted 
and the need for this was noted.  

Recommendations for the second cycle of the PAR:   

• The migration of the VLE platform to a larger, higher processor server.  
• The School of Therapeutic Science e-Learning Project team should facilitate the e-Lecturers 

to use a broader scope of the VLE tools by demonstrating the potential of such tools within 
the occupational therapy curriculum.  

• The School of Therapeutic Science e-Learning Project should attempt to sustain the impetus 
of blended learning within the DOT by presenting the results of this cycle to the e-Lecturers 
and triggering the start of the second cycle.  

The use of blended learning in undergraduate occupational therapy PBL curriculum delivery has 
indicated full initial e-Lecturer uptake and implementation in the DOT. Though there is still ongoing 
scope for development, the initial study indicated a sense of success and ownership by the eLecturers.    
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Chapter 3. Paper 2 

3.1. Introduction to paper 2 
Paper 2 presents the first of the micro-level studies of the thesis (Figure 1.6 p.36). The 

lecturers of the DOT expressed concerns early in the PAR as to the digital literacy and 

access to resources of the students entering the undergraduate occupational therapy 

degree. Ensuring that students are orientated to the VLE and the online resources 

available at WITS was an attempt to ensure equal access for all students. Students 

attended a computer laboratory session during which they were taken step-by-step 

through the VLE and online resources. Many students expressed frustration at having to 

wait for students with poorer digital literacy on one end, while others felt pressured to keep 

up and soon became ‘lost’. Paper 2 reviews the literature pertaining to BL and considers 

the digital literacy component of the skills dimension of ‘digital apartheid’ particularly in the 

context of first-year students. The concept of a WebQuest was originally proposed by 

Bernie Dodge187 as an interactive BL activity that motivates students through the 

challenge of the quest. A WebQuest allows students to be self-paced and self-regulate 

their learning. The orientation session was redesigned as a short-term WebQuest from 

2015. Students repeating the first year did not re-attend this orientation to the online 

resources session as they were already familiar with these, thus the results only reflect 

first-time first-year students. 

From the results we learnt that the majority of first-year students are primed for blended 

learning in terms of access to the internet and computing hardware and that they rate 

themselves at a mode of 8 on a 10-point scale for their digital media proficiency. The 

importance of the ‘just right challenge’ in ensuring the level of difficulty of a BL activity was 

demonstrated in that the cohort who rated the difficulty of the WebQuest as ‘just right’ & 

‘easy’ found it the most enjoyable, felt it made the learning process more interesting and 

found the WebQuest to be beneficial to learning. Despite some students experiencing 

technical difficulties they generally felt that the WebQuest was fun and game-like. The 

study indicates that a WebQuest to support the students’ digital and academic literacy 

may be beneficial to those students who found it hard to navigate large documents and 

complete the plagiarism task. 
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INTRODUCTION 
Typically, students enter the higher education environment with a 
diversity of computing and technology experience due to varied 
high school exposure and socio-economic circumstances1,2.  It is 
therefore important to establish their digital literacy and access to 
technology to ensure their readiness for the Blended Learning (BL) 
components of the curriculum1,3.   Students should also be 
orientated to the online tools and resources available at the 
University during the initial weeks of their first year to ensure they 
all have equal understanding and skill for participating in academic 
tasks3. Traditionally the first-year occupational therapy and phys- 
iotherapy students have been attending an orientation workshop in 
a computer laboratory which takes them step-by-step through how 
to access and use the Virtual Learning Environment (VLE), the 
online library resources, anti-plagiarism software and their student 
email accounts. During the orientation workshops, the proficient 
students tended to be bored with having to wait for others to catch 
up, and the inexperienced students were stressed by perceived 
pressure to hurry up when they did not understand the work. It 
became obvious that the step-by-step, face-to-face approach was 
frustrating most of the students. The opportunities afforded by 
using a WebQuest were explored as a possible way to ‘practice 
what we preach’ by using interactive e-learning in the orientation 
session. 

 

Blended Learning and Digital Literacy 
Blended Learning (BL) is widely considered to be the integration of 
traditional face-to-face teaching methods with e-learning activi- ties 
in a coordinated manner to address the learning outcomes of a 
course3,4. Health science education has adopted BL as a strategy to 
address the intense learning demands of the rapid technological 
advancement and ever-expanding knowledge within the health 
professions5. Blended Learning as an active learning style is thought 
to improve a students’ critical and analytical thinking, application of 
new knowledge in clinical practice and reflective practice for higher 
order thinking4. Ocak and Topal5 found that BL in an anatomy 
course allows for anywhere, any-time access to resources, which 
facilitated students’ freedom to control their learning. Despite 
some students being limited by poor internet connectivity, they 
were generally positive about the BL course and were comfortable 
with BL being introduced in other courses. Evidence suggesting 
improved student performance in courses implementing BL is 
growing, particularly when correlating active participation in the 
online activities such as engagement in online discussion forums, 
with student assessment6-8. A frequently cited concern in the 
implementation of BL courses however, is the digital literacy skills 
of the students9. 

Papageorgiou and Callaghan1 critiqued the marginalisation of 
some students entering the South African higher education system 
due to poor technology preparedness created by inequality within 
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the high school system despite two decades of post-apartheid 
democracy and development. They strongly advised academics to 
be aware of advantaging some students and marginalising others 
when introducing information technology-dependent curricula, and 
recognise that students will need to develop these skills in order to 
cope in their professions once qualified. Snowball and Mostert3 
supported this concern when introducing BL as a response to the 
teaching and learning demands created by massification. Their study 
recommended the evaluation of student digital literacy skills on 
admission, and the provision of additional support where needed. 
They demonstrated that first-year students’ skills developed 
rapidly, and uptake of participation on the VLE peaked prior to 
assignment and examination dates.  

Digital literacy can impact online reading literacy. Wu and Peng10 
found that teenagers who had good online navigation skills and 
engaged in purposeful information-seeking habits while online, 
were more likely to have better online reading literacy than those 
who engaged in more social online behaviours. Pak11 became 
concerned with the digital literacy skills of her students who were 
typically from low socio-economic backgrounds. Of particular note 
was her observation that while modern students are proficient in 
social media related skills, this does not correlate with academic 
digital ability. She created a WebQuest to address this gap within 
the context of an English language course. Leung and Unal12 found 
that WebQuests support the development of digital literacy, 
irrespective of the topic and content, further supporting this 
teaching strategy.  

What is a WebQuest? 

The concept of the WebQuest was pioneered by Dodge13 as a tool 
to make online learning more engaging and efficient for students. 
Dodge’s most cited definition is: “A WebQuest is an inquiry-
oriented activity in which some or all of the information that 
learners interact with comes from resources on the internet.”13 (web)  

This simplistic and somewhat nebulous definition was expanded 
during a more recent interview with Dodge: 

“A WebQuest is built around an engaging and doable task that 
elicits higher order thinking of some kind. It’s about doing 
something with information. The thinking can be creative or critical, 
and involve problem solving, judgment, analysis, or synthesis. The 
task has to be more than simply answering questions or 
regurgitating what’s on the screen. Ideally, the task is a scaled down 
version of something that adults do on the job, outside school 
walls”14:2. 

March15 worked closely with Dodge in developing the process 
and attributes of WebQuests, as well as the educational theory 
supporting the use of this teaching strategy. The constructivist and 
technology-enhanced approach to learning formed the foundation 
of the attributes required to design high quality WebQuests15,16.  

The cornerstone of a well-designed WebQuest is the nature of 
the overall activity and tasks. The tasks should not merely require 
the student to present the information sourced from the internet, 
but rather apply it to a problem, challenge or skill16,17. The task 
stimulates the student’s critical thinking, approach to problem-
solving and judgement, and action in the task context is 
required14,15,17. Consequently, WebQuests are deemed to motivate 
students through presenting an authentic real-world challenge16-18. 
Aina and Sofowora18 surveyed 90 students to see whether they 
found the WebQuest to be beneficial to their learning, resulting in 
49.1% strongly agreeing and 23.6% somewhat agreeing with the 
statement. Students reported that the nature of the WebQuest 
helped them concentrate on the learning activities, thus improving 
knowledge retention18. 

The primary justification for selecting the WebQuest as the 
mode of delivery is that it is said to drive the intrinsic motivation of 
the student to participate in the learning process as it stimulates 
interest in the content and enhances enjoyment of the challenge 
that the WebQuest presents19. Kobylinski20 and Unal et al.17 
emphasised that the design of the WebQuest plays an important 
role as it can impact the students’ enjoyment and thus motivation 

to participate. In the Kobylinski20 study, the WebQuest was deemed 
to be simplistic and not modern, impacting the students’ interest in 
participating. Kobylinski20 surveyed the student experience of a 
WebQuest designed to develop the English writing skills of first year 
students, and found that the students perceived it to be ineffective 
and less motivating than their self-directed research into the topic. 
He however acknowledged limitations in the rudimentary design, 
restrictive format, and the cumbersome tasks involved in this 
particular WebQuest. This raises the issue of the level of challenge 
present in the WebQuest, as establishing the just-right challenge or 
degree of difficulty of the learning tasks is a key driver of students’ 
internal motivation21. Therefore, in order to investigate the impact 
of using a WebQuest of the students’ intrinsic motivation, one can 
consider the student experiences in terms of enjoyment, finding the 
process interesting and how difficult the WebQuest was19-21. 

While WebQuests are popular in secondary school educa-
tion22,23 and undergraduate teacher training24,25, there is a paucity 
of investigation into the use of WebQuests in health professionals’ 
education, which further seems confined to nursing education. 
Sanford et al.26 propose two detailed examples of WebQuests 
which could be used in the continued professional development of 
nurses, but give no evidence of having executed either example in 
practice. Drozd and O’Donoghue27 implemented a short-term 
WebQuest with 11 undergraduate nursing students. Four students 
did not complete the WebQuest, either due to poor computer skills 
or late registration for the course. The seven students who 
completed the WebQuest were positive about the learning process, 
the novelty and their knowledge gain. It was however emphasised 
that WebQuests should be launched face-to-face to ensure student 
understanding of and access to technology, and that direct 
alignment to the curriculum would make it more relevant27. In an 
era in which BL is prominent in higher education, it is surprising that 
health professionals’ education is relatively oblivious to this tool.  

WebQuests can be categorised as short-term or long-term, 
depending on the duration and complexity of the WebQuest13,17. 
Short-term WebQuests, as applied in this study, can be completed 
in a few sessions, focusing more on knowledge gain and 
understanding than on higher order application13,17. First-year 
students during the orientation sessions were frustrated at the 
varying pace of the stepby-step, face-to-face process where some 
students were slower and required more assistance due to poorer 
digital literacy and others were ahead and had to wait. This 
demotivated students at both ends of the spectrum. The pace of 
the step-by-step, face-to-face process was difficult for the 
presenters to manage  (especially with larger classes) despite the 
involvement of support facilitators. The WebQuest was proposed 
as an option to alleviate such tensions, but it was important to 
understand the digital literacy of the students as they entered higher 
education and to determine whether the WebQuest as a tool was 
beneficial to learning and stimulated the students’ internal 
motivation to participate through the self-paced nature and 
‘gamification’ process18,19. 

The study asks two research questions: 1) Are the first-year 
students entering therapeutic sciences degree courses adequately 
prepared and do they have adequate access to meet the blended 
learning demands of their curriculum (digital literacy)? 2) Is a 
WebQuest a tool that improves students’ motivation to participate 
in the learning process and do they perceive it to be beneficial to 
learning?  

METHOD 
The objectives of the study were to investigate: 

 The students’ personal computing access and perceived digital 
literacy on entrance to the first year of study. 

 Their experiences of the WebQuest in terms of perceived benefit 
to learning  

 The degree to which the WebQuest stimulated the students’ 
intrinsic motivation through their perceived enjoyment, whether 
the WebQuest made learning interesting, and the degree of 
difficulty of the WebQuest. 

4 
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This study used a cross-sectional, descriptive quantitative survey 
design to evaluate the use of the WebQuest to orientate the first-
year occupational therapy and physiotherapy students to the 
University’s online resources. Ethical clearance was obtained from 
the institution’s human research ethics committee (certificate 
M141168), and all occupational therapy and physiotherapy students 
who engaged with the WebQuest were asked to participate in the 
study.  Informed consent was electronically captured for the survey 
results to be used for research purposes after verbal explanation of 
the purpose of the study during the WebQuest introduction 
session.  

Participants 
The population of this study are the first-year occupational 

therapy and physiotherapy students from three consecutive years. 
This is a public funded University and as such students are admitted 
in accordance with an admissions policy which promotes 
transformation. Sixty percent of students are selected from top-
achieving students at rural schools, low or no-fee paying schools or 
top-achieving African and coloured students28. Between 60 and 70 
students are admitted for each of these degrees each year. The 
student body in these two degrees are predominantly female 
although there is a greater proportion of male students in the 
Physiotherapy classes. Six groups of students participated in the 
WebQuest over three consecutive academic years: 

 2015 first-year Occupational Therapy group: enrolment of 68 
students (OTy1) 

 2015 first-year Physiotherapy group: enrolment of 61 students  
(PTy1) 

 2016 first-year Occupational Therapy group: enrolment of 65 
students (OTy2) 

 2016 first-year Physiotherapy group: enrolment of 55 students  
(PTy2) 

 2017 first-year Occupational Therapy group: enrolment of 70 
students (OTy3) 

 2017 first-year Physiotherapy group: enrolment of 64 students  
(PTy3) 

Intervention 
At the start of the academic year a two-hour workshop is scheduled 
to introduce the first-year students to the VLE and other university 
online resources. A WebQuest was designed using a ‘Sherlock 
Holmes’29 theme via storyboarding software30 that is Sharable 
Content Object Reference Model (SCORM) compliant31. The first 
and second authors designed the tasks and with the assistance of a 
graphic designer, compiled the WebQuest from concept to an 
exportable storyboard over a five-week period. The SCORM file 
was then imported into a test class on the VLE, and was tested 
together with the supporting documents and assignments to en- 

 
Figure 1: Screenshot of the WebQuest task six (plagiarism video)  

sure the flow and test all hyperlinks. The WebQuest was imported 
into the pharmacy first-year class for piloting. The 94 pharmacy 
students completed the WebQuest one week prior to the OTy1 and 
PTy1. The WebQuest remained unchanged between the pilot and 
the OTy1 and PTy1. 

This short-term WebQuest consisted of 12 tasks which included 
updating their VLE profile page, downloading and reading important 
documents such as the ‘social-media policy’, accessing the 
professional course ‘Libguide’ on the library portal, watching a 
video on plagiarism (Figure 1), writing a paragraph about plagiarism 
and submitting it to the plagiarism detection online programme, and 
completing a word puzzle and a quiz. The WebQuest was designed 
to orientate students to the university’s online resources and 
policies and to create understanding of academic issues around 
plagiarism. 

The WebQuest was introduced to the students in a computer 
laboratory (Figure 2) by one presenter and three facilitators who 
collaborated on the design of the WebQuest. The introduction 
ensured that all students could access the VLE and open the 
WebQuest. It could be completed within the 2-hour workshop time 
in the computer laboratory, but students were given the option to 
leave and do it in their own time. They were free to work 
individually or in informal groups, but all students were required to 
complete the WebQuest within six-weeks, although no marks were 
associated with the activity.  

 
Figure 2: Students during the WebQuest in the computer laboratory 

The students were introduced to the study during the 
WebQuest introduction, the purpose was explained and assurance 
given that participation in the study was voluntary with no 
consequence for non-participation. Students were assured that 
their responses would remain confidential and that the only 
identifying information would be the degree for which they were 
enrolled. An electronic informed consent was included as a link via 
an electronic form that allowed students to download a copy of 
their consent. This consent form was on a different platform to the 
survey. 

Extraneous variables 
While all effort was made to control for extraneous variables, 

the facilitators of the intervention noted that the OTy2 was in an 
unfamiliar computer venue which led to a delayed start to the 
session. Poor projection visibility in this venue created additional 
difficulty in following the introductory presentation. This caused a 
general level of frustration and apathy among the OTy2 students.  

Survey 
A purpose-designed survey instrument, informed by the 

literature on WebQuest research18,19, was created using REDCap32, 
which securely captures and allows management of the data via a 
webbased interface. The survey consisted of: 

 the student number was requested as an identifier (optional)  
 two demographic questions to verify cohort allocation (registered 

degree and year of study);  

5 
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 two multi-option categorical questions related to the students’ 
personal computing environment (type of device and mode of 
internet access); 

 students’ rating of their electronic media proficiency on an ordinal 
scale from 1 (very poor) to 10 (excellent);   

 four nominal scale questions to investigate their experience of the 
WebQuest, namely: benefit to learning, made learning process 
interesting, enjoyment of the WebQuest and the level of difficulty 
of the WebQuest. The questions and scales were based on other 
surveys from the WebQuest  

 literature12,18,20;  

 two optional, short answer questions that were included to 
support responses. 

 
The survey was peer-reviewed by four lecturers with 

experience in blended learning and survey-based research for 
content validity and structure. The first-year pharmacy students 
from 2015 participated in the WebQuest during their orientation 
week and completed the survey as a pilot. It was apparent that 
there were duplicate responses, thus a field to enter a student 
number was included. It was further apparent that there were 
fewer consent responses from the pharmacy students than survey 
responses. The student number was thus also included in the 
informed consent in order to cross-reference surveys to consent 
given. The survey was shortened by removing two questions which 
were covered by the open-ended questions. The survey was the 
final task of the WebQuest, but students were given the option to 
‘skip’ the task should they not consent to participate in the study.  

A neutral research assistant cleaned the data in that any survey 
responses without consent or that were duplicate responses were 
removed from the data and the student numbers removed prior to 
the researchers analysing the data. The data from the six student 
groups were descriptively analysed using non-parametric statistics. 
Categorical data were analysed for significance using the Freeman-
Halton extension of the Fisher exact probability test (FE) or the 
Chi-square test (χ2) as appropriate, based on category frequency. 
The p-value was analysed using the Chi-Square test (χ2) if over 80% 
of categories had a frequency <5, and the Fisher Exact (FE) when 
less than 80% was evident. Ordinal data were analysed using the 
Kruskal-Wallis k=3 Test33,34. A p-value ≤ 0.05 was considered 
significant.  

The short response data were open coded and analysed for 
patterns of frequently cited experiences using MaxQDA version 
12.1.4 software35. Frequently cited codes for each question were 
reported on.  

RESULTS 
The WebQuest was completed by 383 first year Occupational 

Therapy and Physiotherapy students over a three-year period 
(2015-2017), of which 65.3% completed the survey. The response 
rates per group were (n(%)): OTy1 57(83.8%); PTy1 38(62.3%); 
OTy2 45(69.2%); PTy2 40(72.7%); OTy3 47(67.1%) and the lowest 
response rate PTy3 23(35.9%).  

The students’ preferred device for accessing electronic media 
and their connectivity preference at the start of their 
undergraduate career is reflected in Table I (this page) and Table II 
(page 7) respectively. There were no significant differences in 
computing preferences when compared year on year within each 
profession, and between profession groups per year, except when 
comparing the preferred computing devices of the third year OTy3: 
PTy3 (p=0.023) where the OTy3 had significantly higher preference 
for personal computers/ laptops. This indicates that the groups are 
comparable in terms of technology preferences. 

The majority of the students preferred using their personal 
computer/laptop (64.8%) and had access to home based internet 
(66.8%). Of note is the small number of students (<1%) who have 
no access to a device or the internet. 

In rating their computer or electronic media proficiency (Table 
III (page 7) there was no significant difference between the groups, 
with a total mean rating of m=7.61 on a 10-point scale, with a mere 
19 (7.6%) students rating their proficiency at five or less over the 
three years of the study. 

The students’ perception of benefit to learning (Table IV on page 
7) showed that more than half of the students (56.2%) rated the 
benefit to learning as good.  

The students’ perception of how difficult they felt the 
WebQuest was (Table V page 8) is important to establishing the 
impact it may have on the student participation. Two-thirds of the 
students perceived the level of difficulty of the WebQuest to be 
‘just right’ (65.2%).  

In order to investigate the WebQuest’s role in the intrinsic 
motivation to learn, the students’ perception of enjoyment of the 
WebQuest and whether it made the learning process more 
interesting was surveyed (Table VI pge 8). The students were 
relatively evenly distributed between being undecided (39.4%) and 
enjoying (44.6%) the WebQuest, with the Occupational Therapy 
groups showing significantly different profiles of enjoyment from 
one another. Most students (62.9%) considered that the learning 
process was made more interesting through the WebQuest.  

Table I: Students’ preferred computing devices for accessing electronic media 

 Personal 
computer/ 

laptop 

Computer at 
library/public 

computer 

Tablet 
computing 

device 

Mobile device More than 
one None Year on Year comparison 

n (%) n (%) n (%) n (%) n (%) n (%)  χ2 (p-value) / FE 
p-value 

OTy1 n=57 39 (68.4) 10 (17.5) 10 (17.5) 23 (40.4) 16 (36.8) 0 (0.0) OTy1:y2 0.585 (1.9) 

OTy2 n=45 33 (73.3) 5 (11.1) 4 (8.9) 17 (37.8) 9 (20.0) 0 (0.0) OTy2:y3 0.940 

OTy3 n=47 30 (63.8) 3 (6.4) 4 (8.5) 17 (36.2) 6 (12.8) 0 (0.0) OTy1:y3  0.428 (2.8) 

TOTAL  
NOT=149 102 (68.5) 18 (12.1) 18 (12.1) 57 (38.3) 31 (20.8) 0 (0.0) 

  

PTy1 n=38 26 (68.4) 9 (23.7) 10 (26.3) 16 (42.1) 13 (34.2) 1 (2.4) PTy1:y2 0.196 (4.7) 

PTy2 n=40 27 (67.5) 7 (17.5) 2 (5.0) 14 (35.0) 7 (17.5) 0 (0.0) PTy2:y3 0.075 

PTy3 n=23 7 (30.4) 6 (26.1) 4 (17.4) 9 (39.1) 3 (13.0) 0 (0.0) PTy1:y3 0.483 

TOTAL 
NPT=101 60 (59.4) 21 (20.8) 16 (15.8) 39 (38.6) 23 (22.8) 1 (1.0) 

  

TOTAL OT+PT  
Nall=250 162 (64.8) 39 (15.6) 34 (13.6) 96 (38.4) 54 (21.6) 1 (0.4) 
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Table II: Students’ preferred modality for access to the internet 

 Internet at 
home 

Internet at  
residence 

Internet on 
campus 

Mobile data More than 
one 

None Year on Year comparison 

n (%) n (%) n (%) n (%) n (%) n (%)  p-value (χ2)/ FE p-
value 

OTy1 n=57 41 (71.9) 7 (12.3) 18 (31.6) 11 (19.3) 16 (28.1) 1 (1.8) OTy1:y2 0.617 (1.8) 

OTy2 n=45 35 (77.8) 4 (8.9) 10 (22.2) 12 (26.7) 10 (22.2) 0 (0.0) OTy2:y3 0.442 (2.7) 

OTy3 n=47 29 (61.7) 6 (12.8) 15 (31.2) 8 (17.0) 9 (19.1) 0 (0.0) OTy1:y3 0.976 (0.2) 

TOTAL  
NOT=149 105 (70.5) 17 (11.4) 43 (28.9) 31 (20.8) 35 (23.5) 1 (0.7) 

  

PTy1 n=38 27 (71.1) 6 (15.8) 16 (42.1) 8 (21.1) 13 (34.2) 0 (0.0) PTy1:y2 0.692 

PTy2 n=40 21 (52.5) 8 (20.0) 13 (32.5) 4 (10.0) 7 (17.5) 1 (2.5) PTy2:y3 0.363 

PTy3 n=23 14 (60.9) 1 (4.3) 10 (43.5) 2 (8.7) 4 (17.4) 0 (0.0) PTy1:y3 0.571 

TOTAL  
NPT=101 62 (61.4) 15 (14.9) 39 (38.6) 14 (13.9) 24 (23.8) 1 (1.0) 

  

TOTAL OT+PT  
Nall=250 167 (66.8) 32 (12.8) 82 (32.8) 45 (18.0) 59 (23.6) 2 (0.8) 

  

Table III: Students’ perceived computer/electronic media competence 

 Range Mode Mean (SD) Kruskal-Wallis Test 
k=3 

p-value 
OTy1 n=57 3-10 8 7.95 (1.41)  

OTy2 n=45 1-10 7 7.24 (1.71) 0.123 
OTy3 n=47 5-10 8 7.75 (1.47)  

PTy1 n=38 4-10 8 7.42 (1.41)  

PTy2 n=40 5-10 8 7.73 (1.45) 0.403 
PTy3 n=23 4-9 8 7.30 (1.26)  

Table IV: Students’ perceptions of the WebQuest as being beneficial to learning 

Across all four nominal scale questions there was no difference 
in the results of the Physiotherapy groups. The OTy2 and OTy3 were 
similar, but significantly different from OTy1 for benefit to learning, 
difficulty and making the learning process more interesting. The 
Occupational Therapy students’ enjoyment of the WebQuest 
appears to wane each year with a significant difference noted 
between each year. 

The two optional, short open-ended questions explored aspects 
the students’ ‘liked’ versus ‘disliked’ aspects of the WebQuest (217 
responses). Students across the groups commented that this was a 

novel way to learn (n=22), with it being like a game (n=17), which 
made it fun (n=71). They liked that it was self-paced learning, that 
taught them relevant and useful information that they would be able 
to apply in their course (n=98). 

People are more positive about learning when they see the learning 
process as a game and I think [the] WebQuest was successful in 
allowing people to have fun while still learning valuable information. 
(Student 140 PTy1)  

Instead of the controversial lecturer standing in front of the class type 

 Poor Satisfactory Good Excellent Year on Year comparison 

 n (%) n (%) n (%) n (%)  p-value (X2)/ FE 
p-value 

OTy1 n=57 0 (0.0) 9 (15.8) 36 (63.2) 12 (21.1) OTy1:y2  0.043* 

OTy2 n=44 2 (2.2) 14 (31.8) 24 (54.5) 4 (9.1) OTy2:y3 0.926 

OTy3 n=47 3 (6.4) 15 (31.9) 23 (48.9) 6 (12.8) OTy1:y3 0.035* 

TOTAL 
NOT=148 5 (3.4) 38 (25.7) 83 (56.1) 22 (14.9) 

  

PTy1 n=38 0 (0.0) 14 (36.8) 19 (50.0) 5 (13.2) PTy1:y2  0.172 

PTy2 n=40 2 (5.0) 10 (25.0) 26 (65.0) 2 (5.0) PTy2:y3 0.112 

PTy3 n=23 1 (4.3) 4 (17.4) 12 (52.2) 6 (26.1) PTy1:y3 0.156 

TOTAL 
NPT=101 3 (3.0) 28 (27.7) 57 (56.4) 13 (12.9) 

  

TOTAL OT+P 
Nall=249 8 (3.2) 66 (26.5) 140 (56.2) 35 (14.1) 
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Table V: Students’ perceptions of the level of difficulty of WebQuest 

 Hard Just right Easy Year-on-year comparison 

n (%) n (%) n (%)  p-value (X2)/ 
FE p-value 

OTy1 n=55 1 (1.18) 36 (65.5) 18 (32.7) OTy1:y2  0.004* (10.9) 
OTy2 n=43 8 (18.6) 29 (67.4) 6 (14.0) OTy2:y3 0.595 (1.0) 
OTy3 n=45 7 (15.6) 28 (62.2) 10 (22.2) OTy1:y3 0.029* 
TOTAL 
NOT=143 16 (11.2) 93 (65.0) 34 (23.8) 

  

PTy1 n=38 7 (18.4) 20 (52.6) 11 (28.9) PTy1:y2  0.159 (3.7) 
PTy2 n=40 3 (7.5) 29 (72.5) 8 (20.0) PTy2:y3 0.295 
PTy3 n=23 4 (17.4) 17 (73.9) 2 (8.7) PTy1:y3 0.167 
TOTAL 
NPT=101 14 (13.9) 66 (65.3) 21 (20.8)  

 

TOTAL OT+PT 
Nall=244 30 (12.3) 159 (65.2) 55 (22.5) 

  

Table VI: Students’ perceptions of the WebQuest for intrinsic motivation 

Enjoyed the learning process    

 no  undecided yes Year-on-year comparison 

n (%)  n (%) n (%)  p-value (X2)/ FE 
p-value 

OTy1 n=57 2 (3.5)  18 (31.6) 37 (64.9) OTy1:y2  0.000* 

OTy2 n=45 5 (11.1)  29 (64.4) 11 (24.4) OTy2:y3 0.042* (6.3) 

OTy3 n=47 10 (21.3)  18 (38.3) 19 (40.2) OTy1:y3 0.006* (10.3) 

TOTAL 
NOT=149 17 (11.4) 

 
65 (43.6) 67 (45.0) 

  

PTy1 n=37 6 (16.2)  14 (37.8) 17 (45.9) PTy1:y2  0.160 (3.7) 

PTy2 n=40 14 (35.0)  13 (32.5) 13 (32.5) PTy2:y3 0.062 (5.6) 

PTy3 n=23 3 (13.0)  6 (26.1) 14 (60.9) PTy1:y3 0.525 (1.3) 

TOTAL 
NPT=100 23 (23.0) 

 
33 (33.0) 44 (44.0) 

  

TOTAL OT+PT 
Nall=249 40 (16.1) 

 
98 (39.4) 111 (44.6) 

  

Makes the learning process more interesting    

 no  undecided yes Year-on-year comparison 

 n (%)  n (%) n (%)  p-value (X2)/ FE 
p-value 

OTy1 n=56 0 (0.0)  10 (17.9) 46 (82.1) OTy1:y2  0.000* 

OTy2 n=43 5 (11.6)  18 (41.9) 20 (46.5) OTy2:y3 0.781 

OTy3 n=46 4 (8.7)  17 (37.0) 25 (54.3) OTy1:y3 0.003* 

TOTAL 
NOT=145 9 (6.2) 

 
45 (31.0) 91 (62.8) 

  

PTy1 n=38 2 (5.3)  10 (26.3) 26 (68.4) PTy1:y2  0.150 (3.8) 

PTy2 n=40 8 (20.0)  9 (22.5) 23 (57.5) PTy2:y3 0.931 

PTy3 n=22 3 (13.6)  5 (22.7) 14 (63.6) PTy1:y3 0.527 

TOTAL 
NPT=100 13 (13.0) 

 
24 (24.0) 63 (63.0) 

  

TOTAL OT+PT  
Nall=245 22 (9.0) 

 
69 (28.2) 154 (62.9) 
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of learning it actually was a total contrast of what learning is and 
that made it very intriguing. (Student 262 OTy3) 

1) It was self-learning versus just being lectured.  2) Involved a lot 
of participation from my part.  3) I was not spoon fed which made 
the learning more meaningful. (Student 145 PTy2) 

Students reported that the WebQuest instructions were 
confusing or unclear (n=16), yet 14 students reported the 
instructions were clear. Students felt it was too time consuming 
(n=53) and that they did not enjoy reading the long policy 
documents (n=29). There were reports of technical difficulties 
(n=42) particularly with the OTy2 and OTy3 cohorts: internet 
connectivity; the browser freezing; students finding it difficult to 
navigate between the tabs; and the WebQuest not saving their 
progress. 

It was more the technological difficulties that gave problems such 
as internet connection. (Student 71 OTy2) 

It took up quite a bit of time simply because internet was slow and 
some features did not work on some devices. It was a lot of work 
just to go through things which were rather easy to figure out 
anyway. Although innovative and fun, when it started to waste 
time, the originality turned into an irritation. (Student 274 OTy3) 

DISCUSSION 
Blended Learning (BL) in South African universities is challenged 
by concerns that some students enter higher education with poor 
digital literacy skills due to unevenly distributed access to 
technology resources during their high school career2. Of interest 
in the present study and consistent with other research,  is the 
high percentage who choose to use a personal computer/laptop 
and access electronic media via home-based internet, as well as 
the number of students who have more than one computing 
device and more than one modality of internet access11. 
Surprisingly, less than half the students indicated the use of a 
mobile device and mobile data as a preference. This does not 
imply that they do not have mobile devices, merely that they 
prefer other modalities for accessing electronic media, which 
may be a reflection on the relatively high cost of mobile data in 
South Africa36. It therefore supports the need for access to stable 
university-funded bandwidth. Despite common concerns about 
the digital literacy of first year students1,2, the study groups were 
confident about their electronic media proficiency, which primes 
them for blended learning. Drozd and O’Donoghue27 highlighted 
that the success of a WebQuest may be impacted by the students’ 
access to computers and digital literacy skills, however, in this 
study, less than 1% of students were limited by access, and a 
small percentage of students felt that their electronic media 
proficiency was poor/average (7.6%). The readiness of these 
students suggests that WebQuests are a viable BL strategy in this 
population, but the difficulty of the WebQuest may be a factor. 
Overall, the students felt that the level of difficulty of the 
WebQuest was ‘just right’ (65.2%).  

Similar to Aina and Sofowora18, the Occupational Therapy and 
Physiotherapy students perceived the WebQuest as beneficial to 
their learning (70.3% rated it as ‘good’ or ‘excellent’). For a 
WebQuest to be successful, it needs to be authentic and real-
world15 - which is validated in the student comments that the 
content of the WebQuest was meaningful and valuable and 
62.9% felt the WebQuest made the learning process more 
interesting. Studies of the benefits of using WebQuests seldom 
consider the students’ perceived enjoyment as a construct to 
investigate, rather adding minor anecdotal comment on observed 
indications that students have enjoyed it19,27. There were very 
few negative responses, but students were divided between 
being undecided (39.4%) and being positive (44.6%) concerning 
their enjoyment of the WebQuest.  

                                                
1 Note: This is a result of the current study as supported in the 
paper by Wu JY and Peng Y-C 

The notable finding in this study is the results of the three 
Occupational Therapy student groups, which supports the 
relationship between perceived difficulty, enjoyment of the 
WebQuest, and the learning process being interesting as an 
indication of intrinsic motivation to participate, and in turn, in the 
perceived benefit of the WebQuest to learning. The OTy1 
(91.2%) felt that the difficulty of the WebQuest was just right and 
easy, significantly more than OTy2 (81.4%) and OTy3 (84.4%). 
This appears to associate with significantly higher enjoyment of 
the WebQuest by OTy1 (64.9%) and 82.1% felt that the 
WebQuest made the learning process more interesting. The 
impact on their perception of the WebQuest as being beneficial 
to learning is evident in that 84.3% of OTy1 felt it was good and 
excellent as opposed to only 63.6% of OTy2 and 61.7% of OTy3. 
The frustrations expressed by the students, particularly the 
technical difficulties experienced by OTy2 and OTy3 cohorts, and 
that all cohorts felt that the WebQuest was too long with too 
much reading, possibly accounts for the shift in enjoyment, as was 
described in the quote by Student 274 OTy3 above. It is important 
to recognise that enjoyment is subjective and may not be directly 
correlated to students’ finding the process interesting or learning 
from the experience. 

The students’ primary frustration was that some of the policy 
and guideline documents they had to download were too reading 
intensive. This possibly relates to the point at which required 
reading skills and comprehension ‘ratchet up’ between secondary 
and tertiary education, and the diversity of academic 
preparedness of our students, many of whom have experienced 
socio-cultural inequality2. They showed reluctance to engage 
with large documents, despite hyperlinked navigation of the 
document contents. These documents represent the prescribed 
readings that would be required throughout their undergraduate 
careers. This reflects the poor online/electronic reading literacy 
compared to paper-based reading literacy, and the impact of 
navigation and information seeking skills on reading10. 1 Selection 
of prescribed readings should therefore take readability into 
account, and University documents could be designed to be more 
user-friendly. The online/electronic reading literacy of the 
students was not the focus of the study but has impacted the 
students’ enjoyment of the WebQuest and indicates a possible 
area of concern in their academic readiness. This suggests that a 
WebQuest - focusing on information literacy and academic 
writing - could be developed for students to participate in should 
they feel they need it.  

Limitations of the Study 
The limitations that were evident during this study were:  

 The computer laboratory venue was not consistent between 
the groups which implies that the computers the students used 
to access the WebQuests may have had inconsistent processing 
power and internet bandwidth speeds. 

 The study was not designed to compare the use of a WebQuest 
to a control teaching method, such as the traditional step-
bystep workshop, as the survey questions relating to the 
student experience would not be applicable to both contexts, 
leaving little to compare. 

 The study is confined to a single university setting. While the 
study was conducted over three years with relatively consistent 
findings, replicability is limited due to the WebQuest design 
being specific to the VLE and online resources available at this 
particular university. A similar WebQuest could however be 
modelled on the same tasks for use at other Universities. 

CONCLUSION 
A WebQuest was designed to introduce first year Occupational 
Therapy and Physiotherapy students to BL and online tools and 
resources available within the University. The students indicated 
higher than anticipated access to computing devices and off-
campus internet access, and perceived their electronic media 
proficiency to be very good. There was evidence of a relationship 
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between the degree of difficulty of the WebQuest to influence 
the intrinsic motivation of the students, and in turn impacting 
their perceived benefit of the WebQuest to their learning. Of 
concern was the students’ reluctance to read lengthy documents 
possibly indicating that the online/electronic reading literacy of 
the students impacted their enjoyment of the WebQuest. 
Students found the WebQuest to be too long, indicating that 
revision of the tasks and scheduling appropriate time for 
completion should be explored.  The WebQuest is considered to 
have achieved the desired skills and learning objectives, and the 
students experienced it as an interesting, creative and fun way to 
learn. 

Considerations for the future within this context include: The 
WebQuest should be confined to a single laboratory session to 
combat the technical issues. Consideration should be given to 
reducing the overall length of the WebQuest and exploring design 
modifications which support ease of reading task instructions, 
while maintaining the learning objectives. A task on navigating 
large electronic documents to find pertinent information may be 
a valuable future addition. This study indicates that a dialogue 
should be opened with the University’s central services involved 
in developing and publishing rules and guideline documents, 
regarding the readability and complexity of the documents they 
publish.  

Further research into the relationship between students’ 
perception of how difficult a WebQuest is and the impact it has 
on intrinsic motivation (as indicated by enjoyment and how it 
makes the learning process interesting) should be explored. 
While intrinsic motivation is viewed as improving student 
engagement with the content20, further investigation to whether 
there is increased benefit to learning and if this translates into 
improved digital literacy skills, is warranted. 

Considerations for implementation of WebQuests in health 
professional education: Exposing students to a WebQuest early 
in their academic career provides lecturers with the opportunity 
to explore the use of WebQuests in their BL modules, and has 
been shown to improve the students’ digital literacy12. Short-
term WebQuests create a fun context to learn and explore real-
world issues within the context of the curriculum. In designing a 
WebQuest for health professionals’ education, ensure that it has 
a fixed duration (one to two weeks) to drive consistent 
participation. Consider the availability of electronic devices and 
allocate time in a computer laboratory if one suspects that 
students’ access to the WebQuest content will be influenced by 
the need to pay for mobile data. Students are entering higher 
education with a high level of computer and electronic media 
proficiency, which is creating more opportunities to use BL 
activities such as WebQuests to design for 21st century learning. 
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Chapter 4. Paper 3 

4.1. Introduction to paper 3 
Paper 3 considers a micro-level (Figure 1.6 p.36), quantitative investigation of the impact 

that habituation to BL has on student performance. The literature review within this paper 

considers the role of constructivism in PBL, introduces connectivism and presents an 

argument for rejecting the “no significant difference” outcome as an indication of the value 

of the study. This literature was extended in 1.4 (p. 22). 

One PBL module of the third-year curriculum was selected as the module was one of the 

most developed as far as integrating BL was concerned. Two consecutive academic year 

classes were investigated, the first were new to the use of the VLE and thus considered to 

be novice student users, while the second class had over a year of exposure. The VLE 

access data provided evidence of this through the significantly higher rate of access 

(p≤0.002) by the second class. The two classes were considered comparable as they had 

similar performance data for their second-year course. 

Student performance data were compared for effect size. Students who were habituated 

to using BL showed a small effect size improvement in performance, which was 

meaningful as the average mark shifted from a fail to a pass. The outcome was that more 

students were able to succeed, having an impact on the throughput rates, which have 

been a particular concern in the third-year curriculum. 

4.2. Paper 3: The influence of blended learning on student 
performance in an undergraduate occupational therapy 
curriculum 

Barnard-Ashton PM, Koch L, and A Rothberg. The influence of blended learning on 
student performance in an undergraduate occupational therapy curriculum. South African 
Journal of Occupational Therapy. 2014; 44(1):75-80 

Status: Published – Copyright is retained by the authors with this journal 



 

 

© SA Journal of Occupational Therapy 
South African  Journal of Occupational Therapy  —  Volume 44, Number 1, April 2014 

 

 

 

 

INTRODUCTION 
The context of this study is within an existing Problem Based Learning 
(PBL) occupational therapy undergraduate curriculum and considers 
the effect of change management of embedding blended learning 
within one PBL module by comparing two concurrent cohorts of 
students in the third year of study. This learning module relates to the 
skills and knowledge required to assess and treat children with 

learning challenges. Integrating e-learning into the existing PBL 
curriculum (creating a blended learning environment) has been a 
strategic focus within the department over the past four years. 

LITERATURE REVIEW  
Problem Based Learning (PBL) is recognised as a successful pedagogical 
strategy in the training of undergraduate occupational therapy 
students. It is thought to improve the clinical reasoning1-3 and problem 
solving abilities3,4 of the students and the ability to transfer skills and 
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Change is scary, especially when the world of technology, lecturers (digital immigrants) and students (digital natives) 
come together with learning in mind. Developing blended learning by integrating e-learning into an existing 
undergraduate Problem Based Learning (PBL) curriculum requires adaptable lecturers and the time for students to 
become habitual users of the Virtual Learning Environment (VLE). The occupational therapy curriculum at the University 
of the Witwatersrand has traditionally been delivered via PBL, but the increasing need to improve throughput rates and 
meet the diversity of learning needs of the students has driven the strategy towards blended learning. This study 
investigates the effect of habituation (student experience in using e-learning automatically) on student performance in 
one PBL module.  
   A retrospective two-cohort design was used to review the students’ access to the VLE and their performance on the 
summative assessments of the PBL module of two concurrent academic cohorts. Data were analysed descriptively and 
statistically for significance (Mann-Whitney U) and effect size (Cohen’s d and Hedge’s g).  
There was a significant difference between the two cohort’s access to the VLE (p≤0.002) indicating higher habituation to 
blended learning in the second cohort, who had more exposure to e-learning due to their second year of using VLE. There 
was a small but relevant effect size (average d=0.31) in all three measures of student performance when comparing the 
two cohorts. The average of the student marks on each measure shifted from a failing to a passing average. This study 
shows that the habituation of blended learning into an existing curriculum results in improved academic performance. 
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knowledge to new contexts3,4. This method of instruction is challenging 
to students as it requires collaborative group work and independent 
navigation of the literature, which results in a heavier workload than 
more traditional forms of instruction5. This notion has been challenged 
by Vardi and Ciccarelli6, who found that their strategies to focus the 
students’ search for information, and directing them towards prior 
preparation for PBL sessions, reduced overall workload to within the 
10 hours per week allocated to each PBL unit.  

Problem Based Learning has been the primary strategy of 
curriculum delivery for the occupational therapy subjects in this faculty 
for over a decade. As a mode of curriculum delivery it is soundly based 
on the constructivist theory of learning design6-8. The students engage 
in building their knowledge through investigating (via accessing the 
literature) contextually meaningful scenarios that mimic real life7. An 
advantage of PBL is that the learning scenario creates the framework 
for learning the content and applying the knowledge, while giving the 
learner some freedom as to how to access the knowledge base6,7. The 
knowledge creation is therefore always current and adapts to changes 
in the body of knowledge3. Enhancing productivity and time 
management in a curriculum is a common goal in health science 
education, specifically in the context of PBL which is seen as having a 
high workload for students6.  

Connectivism is a learning theory that has emerged within the last 
decade through the work of George Siemens9. He responded to the 
digital era and recognised that historical learning theories (such as 
cognitivism, behaviourism and constructivism) needed to be 
reconsidered in the face of the opportunities created by technology 
and the internet9. Connectivism builds on social constructivism by 
engaging students in collaborative learning activities, but with the view 
that it is just as valuable to know where to find knowledge as it is to 
build it10. Merrolee Penman in the 2007 Frances Rutherford Lecture11 
identified connectivism as a mechanism of learning and continued 
professional development for occupational therapists as it creates 
opportunities for conversations that create learning. She highlighted 
that Siemens’ portrayal of connectivism is that we should not strive to 
learn more facts, but rather know where to find them and how to apply 
them appropriately11. Problem Based Learning is well suited for the 
integration of connectivism as networks created by online 
environments extend the learning opportunities to the worldwide 
body of knowledge8. This includes access to international specialists as 
human resources, peer reviewed scientific content, patient blogs, 
international and local peers as well as the PBL group and facilitator12. 
Student’s use of technology in PBL is thus an enabler to the learning 
process13. 

Blended learning is viewed differently in different contexts. In 
many traditionally face-to-face institutions the definition provided by 
Zhu, Valcke and Schellens of “combining face-to-face settings with e-
learning solutions reflecting social-constructivist conceptions”14:164 

holds true. However, many traditional distance education 
environments have become flexible in their content delivery and 
students can select either e-learning or face-to-face learning at a 
module or degree level, regarding this as blended learning15. However, 
blended learning in the context of this study is the integration of e-
learning within a traditional face-to-face or classroom based process, 
and is thus the instructional design used to implement connectivism 
within PBL. The use of Virtual Learning Environment (VLE) software 
creates a common web portal for lecturers, facilitators and students as 
the mode of delivery of blended learning for a particular course8.  The 
VLE is a web-based access-controlled environment that facilitates the 
distribution of learning materials, administration notifications and 
assignments8. More importantly, it provides a closed space for 
students to participate in learning exercises, knowledge quizzes, 
synchronous chat rooms and asynchronous discussion boards, and 
knowledge collaboration activities such as wikis and blogs8,16. Lecturers 
are required to craft (blend) the combinations of VLE based activities 
(e-learning) and face-to-face experiences to ensure that learners cover 
the learning objectives in a manner that is meaningful and applicable 
to the profession8,12.  

Investigations into the success of blended learning are fraught with 
the “no significant difference” phenomenon12,17. Sims12 supports 

Oblinger and Hawkins’13 position that the need for a significant 
difference in researching the impact of technology on learning is a 
myth. They propose that learning is an active process that requires 
motivation and social engagement, and that technology is an enabler 
of these learning opportunities13. All too often studies attempt to 
prove that either face-to-face learning or e-learning generates better 
student performance, alternatively studies attempt to prove that 
there is no difference12,13,17. Oblinger and Hawkins challenge 
researchers to consider the question of “difference in what?”13. They 
conclude that “the answer depends on how the question is 
asked”13:15. Common confounding limitations to education research is 
that the population is typically limited to class sizes, and thus studies 
having a truly randomised control group and experimental group are 
unlikely to yield sufficient numbers to achieve significance.  

Cook18 asserts that prior studies of the effect of e-learning in health 
education has done little to inform education practice. In a systematic 
review of 126 studies, which investigated whether elearning was 
better than no intervention (or baseline assessment scores) on the 
factor of knowledge gain, Cook’s outcome was that there was a pooled 
effect size of 1.0, which he considered to indicate approximately 12% 
change in marks18. On the other hand when attempting to compare 
traditional instruction to e-learning, Cook’s analysis of 76 studies 
yielded much lower effects (averaging an effect of 0.1 for knowledge, 
skills and satisfaction) and none demonstrated a significant 
difference18. He asserts that this is an unrealistic research question as 
there is little homogeneity within the observed factors across the 
existing studies. The review is however limited by the high 
heterogeneity of the studies, and should be cautiously interpreted. 
Cook therefore supports the notion that e-learning research should 
rather focus on when and how e-learning is used most effectively18. He 
dismisses the need to establish transferability or generalisability of 
study results to the global practice of health education18. It is far more 
valuable to now focus studies on the “when” and “how” to use blended 
learning effectively within the studies’ own educational 
environment17,18. Studies published in line with this focus can then be 
reviewed for their potential applicability within a particular 
educational scope, rather than assuming that all e-learning 
interventions that generate statistically significant difference can then 
be applied to all learning contexts18.  

Sims12 and Cook18 both argue that the heterogeneous nature (in 
terms of context, participant variables, and content variables) of 
blended learning and e-learning implementations offer little promise 
of achieving significant difference in researching these educational 
strategies. Despite this they both advocate promoting implementation 
of e-learning specifically because of the heterogeneity in current 
higher education, as it is a strategy that crosses cultural, time, and 
space divides12,18 while allowing opportunity for individuality12,18 within 
a social constructivist paradigm12.  

Blended learning takes time to integrate into a pre-existing PBL 
curriculum. Lecturers and students have varying degrees of computer 
literacy and confidence in their computer skills. There are early 
adopters who jump at the opportunity to try new technology and 
those who have more of a “wait and see” approach. The lecturers of 
this occupational therapy department committed to this process, 
attended training on the VLE software and actively engaged with the 
support provided by the e-learning team. Students have access to the 
VLE via computer laboratories across campus and in the residences. 
The department also has a computer in each PBL room as well as two 
10 seater computer rooms. This ensured that all students had access 
to the VLE irrespective of owning personal use computers. This study 
focuses on the adaptation of the lecturers and students’ behaviour 
from novice uses to habitual users of blended learning within the 
context of a single PBL module.  
Background to Paediatric Learning Disabilities 
module 
The Paediatric Learning Disabilities module runs in the second 
semester of the third year of the occupational therapy degree. The 
focus of the module is on teaching students about the assessment and 
treatment of children with a variety of learning based difficulties or 
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disabilities.  Students learn the occupational therapy process applied 
to this module during 45 scheduled teaching hours over a period of 10 
weeks. During the same time period students complete fieldwork in a 
variety of practice settings that are not related to the module. The 
students’ attention is thus divided between the stressors, demands 
and learning opportunities associated with fieldwork, and the 
educational activities associated with the Paediatric Learning 
Disabilities module. 

The module is designed on PBL principles and consists of a variety 
of activities.  Two paper-based client cases combined with client videos 
are used to stimulate student investigations.  A number of workshops 
and skills laboratories are spread over the 10 weeks to assist students 
in gaining both theoretical knowledge about assessment and 
treatment, as well as practical skill in administering, scoring and 
interpreting standardised assessments (such as the Developmental 
Test of Visual Perception Second Edition - DTVP-2). 
e-Learning Intervention Strategies (Blended 
Learning) 
In 2009 and the first part of 2010 a number of online activities were 
developed to complement the already existing PBL process in this 
module.  These activities and resources were loaded onto the course 
VLE and are detailed below. 
1. Wiki: A Wiki is an online shared text document, which allows 

students to simultaneously work, comment and edit on the same 
document (Wikipedia is possibly the most well-known multi page 
Wiki as it allows multiple independent authors to simultaneously 
provide content)19. Wikis were created to allow students to 
collaborate and share information.  Students were able to work on 
the wikis simultaneously and from any location (home, computer 
laboratories) and at any time.  These documents focussed on 
theoretical aspects of assessment and treatment. 

2. Pre-clinical formative quiz: This open-book test was a 
prerequisite to attend the skills laboratory on paediatric 
standardised assessments. Students were required to pre-read the 
assessment manuals and then attempt the quiz as many times as 
they needed to in order to obtain the required mark of 100%. 

3. Interactive lesson: This online module took students step-
bystep through the administration and scoring of the DTVP-2. It 
included videos and online scoring activities that students had to 
complete to progress to the next part of the module.  The initial 
access to the lesson was in groups in their assigned PBL room, 
requiring face-to-face collaboration between group members 
during a timetabled workshop. After the workshop the lesson was 
opened up for access at any time for revision or study purposes. 

4. Optional formative lessons: Lessons containing test 
administration videos and scoring practice activities of other 
paediatric assessments were offered to students as optional self-
study and practice opportunities. 

5. Content repository: Teaching materials (such as videos and 
documents) were posted for easy continued access. 

The rationale for creating these e-learning activities was to assist 
students’ ability to study and revise material anytime and anywhere. 
These e-learning activities were available to the students of the 2010 
and 2011 academic years of the course. 
Aim 
The aim of the study was to investigate if an increase in uptake 
(habituation) of the blended learning approach, infusing e-learning 
within a PBL occupational therapy curriculum will have an impact on 
student performance. The following were investigated: 
1 The change in student behaviour in terms of online access to the 

VLE during the single 3rd year PBL module over two concurrent 
academic student cohorts. Habituation of blended learning 
behaviour is seen in students who are more experienced and 
have greater uptake of e-learning. 

2 Comparison of effect on student performance in the PBL module 
between the 2010 (novice cohort) and 2011 (more habituated 

cohort) third year students over the same two academic years in 
terms of: 

a. Clinical competence in the skills acquired during the 
module. 

b. Academic competence in the knowledge gained during 
the module. 

c. Overall performance of the students. 

METHOD 
Study Design and Sampling Method 
A retrospective cohort study design was used.  Ethical clearance was 
obtained as part of a larger study from the University of the 
Witwatersrand Human Research Ethics Committee (Medical). Students 
and lecturers gave informed consent at various times during the larger 
study. Records of student marks and student VLE access footprint were 
retrieved and reviewed in 2013 in order to fulfil the objectives of the 
study. 

A cohort of all third year occupational therapy student records 
from 2010 and 2011 were initially reviewed for inclusion in the study. 
The 2010 cohort consisted of 32 student records and the 2011 cohort 
consisted of 43 student records. To ensure no prior exposure to the 
selected PBL module, only those students enrolled in the third year 
occupational therapy courses for the first time were included. Records 
of three students in 2010 and two students in 2011 were thus excluded 
from the study and a total of 70 records were included for analysis: 29 
from 2010 and 41 from 2011.  

The primary difference between the 2010 and the 2011 cohorts 
was experience. The VLE was introduced into the curriculum at the 
beginning of the 2010 academic year, thus students and lecturers were 
novice users of blended learning. The 2011 cohort had the benefit of 
prior knowledge of the VLE and the lecturers were more adept at 
blended learning. 

In order to determine whether the two cohorts of student records 
were comparable, the final second year occupational therapy results 
of each cohort were compared using the Mann-Whitney U Test.  If the 
two cohorts of students performed at a similar academic level in their 
second year of occupational therapy (which is a prerequisite and 
foundation to access the third year course) it could be assumed that 
differences in marks in the third year module were not due to 
differences in the academic potential of the two cohorts. 
Measurement tools 
Student behaviour was measured through retrieval of the VLE access 
footprint (a) of each student per cohort. Student performance on the 
module was measured through retrieval of two types of records: 
practical competency test marks (b) and end-of-module knowledge test 
marks (c).  The overall module performance (d) of the students was 
then calculated specifically for this study by combining (b) and (c) into 
one score. 
a) The VLE access footprint is a record of each student’s activity on 

the VLE as identified via unique personal login usernames. The 
footprint record indicates the time and date of access and the 
navigation of materials and activities on the VLE. Each footprint 
was analysed to determine the number of instances the VLE was 
accessed during the 10 weeks of the PBL module. A new access 
instance was determined by inactivity for more than one hour or 
accessing the VLE from a new Internet Protocol (IP) address. 

b) The practical competency test marks reflect performance on a 
clinical summative assessment of the students’ ability to 
practically administer the mechanics of the paediatric 
standardised tests, their ability to score the results and interpret 
those scores correctly according to the psychometric properties of 
the relevant test.  This summative assessment is evaluated in a 
highly standardised manner that did not change between 2010 
and 2011. 

c) The end-of-module knowledge test marks are the results of a 
summative paper-based test that is written at the end of the 
Paediatric Learning Disabilities module. This test assesses 
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students’ ability to apply the knowledge 
gained during the module to a paper-
based case. This evaluation of student 
performance is less rigorous in terms of 
standardisation between the cohorts as 
test questions change from year to year, 
and thus the difficulty index of the test has 
the potential to change. This test is 
however typical of the end-of-module 
tests for all modules of the course and has 
maintained the same overall format. 

d) The overall module performance for each 
student was calculated for the purposes of 
this study. The overall score consisted of 
the sum of the competency test (pass of 75/100) and the end-of-
module test (pass of 50/100) and thus consisted of a score out of 
200 with a pass mark of 125. This overall score was calculated to 
determine overall competence of students in the module as some 
students might have greater practical skill while others have 
greater academic skill. 
 

Data Collection Procedure 
Student records (extracted with only student numbers) were accessed 
retrospectively from the electronic marks system at the university 
after permission was obtained from the head of department. Records 
of access to the VLE were drawn from the VLE server database (student 
numbers are the standard username per student). These records were 
drawn in 2013 upholding the retrospective nature of the study thus 
conforming to the ethical principles specified in the ethical clearance. 
An Excel spreadsheet was used by an independent research assistant, 
to code each student to ensure anonymity and blinding, and integrate 
the matching of the records of their second year mark, as well as their 
data on each of the above measures.   

Data Analysis 
All data were tabulated and means and standard deviations calculated 
for each cohort for each variable. Two forms of analyses were 
undertaken, analysis to determine the size of differences between the 
groups and the second to determine the statistical significance or 
possible influence of chance on the results. 

To determine the size of the differences between cohorts (i.e. to 
determine effect size), the Cohen d and Hedges g effect size calculators 
were used20. The data for each of the student performance measures 
(b, c, and d) were compared using the Cohen d effect size calculator as 
the standard deviations for all three of these variables were similar and 
thus fulfilled the criteria for this test21. The standard deviations for VLE 
access footprint of the two cohorts were dissimilar and thus, because 
the sample sizes between the two cohorts were also dissimilar, the 
Hedges g effect size calculator was used to analyse this variable20. 
Cohen’s definition of small, medium and large effect sizes was used to 
determine practical significance of results and a minimum value of d/g 
= 0.2 was set for effect size22. 

All variables were analysed using the Mann-Whitney Utest23 to 
determine the statistical significance of the differences between the 
two cohorts. The Mann-Whitney U-test was used because the sample 
size of the two groups was small and data did not fulfil the requirement 
of normal distribution for parametric statistical tests24. The significance 
level was set at 5% (α=0.05). The statistics were analysed and 
interpreted by the authors.  

RESULTS 
Comparability of the Cohorts 
The Mann-Whitney U Test showed no significant differences between 
the two cohorts (U=601.5; p=0.94), indicating that both performed at 
a similar academic level in the second year. 

Analysis of the Behaviour and Performance of the 
Cohorts 
Table I summarises the results of the statistical analyses performed on 
the data sets of both cohorts in this study. The means (m) and Standard 
Deviations (SD) of each cohort on each measure is indicated, as well as 
the effect size of the change (habituation) from the 2010 cohort to the 
2011 cohort and the statistical significance between each cohort. Table 
I will be further referred to while presenting the results of each 
variable.     
Student Behaviour Related to Blended Learning 
The number of instances of access to the VLE was used to measure the 
relative uptake of e-learning between the cohorts. The 2010 cohort 
had an average of 48.8 (SD=24.5) instances, and the 2011 cohort 
averaged 69.4 (SD=30.0) instances (Figure 1). 

 
Figure 1: Box and Whiskers chart comparing the VLE access 
behaviour of the 2010 and 2011 cohorts 

Statistical analysis (Table I) showed that the effect size for the 
behaviour difference between the two cohorts was g=0.73 (using the 
Hedges g effect size calculator) and that this difference also had a 
statistical significance (U = 334; p≤0.002). 

Student Performance 
The practical competency test marks for the 2010 cohort averaged 
71.8% (SD=15.6), with a range from 27.7% to 90.8%. This cohort 
average was below the 75% pass mark. Of the 29 students in this 

Table I: Statistical analyses of change between the cohorts 
 A) VLE Access  

Footprint 
B) Practical  

Competency Test 
C) End-of-

Module  Test 
D) Overall Module  

Performance 
  Mean (SD) (Max of 100)  

Mean (SD) 
(Max of 100) 

Mean (SD) 
(Max of 200)  

Mean (SD) 

2010 (n29) 48.79 (24.49) 71.78 (15.56) 49.02 (12.27) 120.8 (23.91) 
2011 (n40) 69,37 (30.04) 76.24 (16.12) 52.87 (12.28) 129.1 (23.63) 
Effect size g=0.73 d=0.28 d=0.31 d=0.35 
Mann-Whitney U = 334 U = 480.5 U = 489.5 U = 482 
U p≤0.002 p≤0.18 p≤0.21 p≤0.18 
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cohort, 13 (45%) failed the initial competency test.  The 2011 cohort 
average was 76.2% (SD=16.1), with a range from 41.7% to 97.7%.  This 
cohort average was above the pass mark of 75%. Of the 41 students in 
this cohort, 14 (34%) failed the initial competency test (see Figure 2). 

 
Figure 2: Box and Whisker chart comparing student performance of 
the 2010 and 2011 cohorts 

The effect size (Table I) of positive change in the practical competency 
test marks from the 2010 to the 2011 cohort was calculated at d=0.28 
(using the Cohen d effect size calculator19) with a nonoverlap of cohort 
scores of approximately 21.3%.  This effect size, however, did not reach 
statistical significance on the Mann-Whitney U-test (U=480.5; 
p≤0.018). 

The average end-of-module knowledge test marks for the 2010 
cohort was 49.0% (SD=12.3), with a range from 33.33% to 73.33% (See 
Figure 2). This average is below the required 50% pass mark. Of the 29 
students in the 2010 cohort, 14 (48%) failed this test. The average mark 
of the 2011 cohort was 52.9% (SD=12.3), with a range from 23.33% to 
83.33%. This average was above the required 50% pass mark.  Of the 
41 students, 16 (39%) students failed this test. 

Effect size (Table I) for positive change in end-of-module 
knowledge test marks from the 2010 to the 2011 cohort was calculated 
at d=0.31 (using the Cohen d effect size calculator19) with a nonoverlap 
of cohort scores of approximately 21.3%. Again, however, this effect 
size did not reach statistical significance when tested on the Mann-
Whitney U-test (U=489.5; p≤0.21). 

The overall module performance average for the 2010 cohort was 
120.8 (SD=23.9), with a range from 62.7 to 157.5 (see Figure 2).  This 
average is below the 125 “pass” mark. The average for the 2011 cohort 
was 129.1 (SD=23.6), with a range from 83.25 to 181.1. The average 
score of the 2011 cohort shifted above the 125 pass mark. 

The change in overall module performance between the 2010 
cohort and the 2011 cohort showed the largest effect size measured 
in this study with d=0.35 (Table I) and a non-overlap of sample scores 
between 21.3% and 27.4%. This result did not reach statistical 
significance when tested on the Mann-Whitney U-test (U=482; p≤0.18) 

DISCUSSION 
This study set out to investigate whether a change in student 
behaviour regarding the uptake of blended learning within a PBL 
module made a difference to their performance in academic and 

practical student assessments. The 2011 cohort results indicated a 
significantly greater voluntary uptake of access to the VLE. The results 
of this study show a promising trend that may have practical 
significance for educationalists attempting to blend e-learning into a 
PBL curriculum.   

A total of 29 occupational therapy third year students (2010 
cohort) entered the PBL module related to Paediatric Learning 
Disabilities for the first time in 2010, and 41 students (2011 cohort) 
entered the same module in 2011. There were thus inconsistent 
sample sizes between the cohorts, which is a typical challenge in 
educational research18.  

The 2011 cohort had a significantly greater use of VLE over the 
2010 cohort, as indicated by an increased average number of instances 
of access (Figure 1). This can be viewed as the students habituating to 
the blended learning process as they had more experience in the use 
of the VLE. The 2010 cohort was the first cohort of students to be 
exposed to the VLE. The lecturers within the department were also 
novice users and despite training workshops for both the lecturers and 
students, by the third semester this cohort could still be considered 
novice users. The 2011 cohort entered the course with prior 
knowledge of the VLE and the lecturers of all modules were more 
experienced at the implementation of blended learning. By the third 
semester these students accessed the VLE habitually. The lecturers 
were all actively contributing blended learning content and learning 
activities to all aspects of the occupational therapy curriculum via the 
VLE during 2011. The statistically significant difference (p≤0.002) and 
large effect size (g=0.73) support the fact that student behaviour 
related to blended learning changed from the 2010 cohort to the 2011 
cohort (Table I). Penman’s11 2007 call to consider connectivism as an 
educational theory for occupational therapy curricula seems to have 
been achieved by this change in student learning behaviour.  

Does the change in student behaviour influence 
their performance? 
The “no significant difference” phenomenon12,13,18 is not uncommon in 
studies pertaining to the effect of e-learning on educational outcomes, 
and thus does not support dismissal of observed improvement in 
student performance as irrelevant. The small cohort sizes (n1=29, 
n2=41) within this study further limited the possibility of achieving 
statistically significant results24 as the number of students entering this 
module in any given year is dependent on the university’s capacity, 
student enrolment and academic success rates. The degree of change 
(effect size) may be considered to be more practically significant to 
educational practice within the domain of occupational therapy22,24. 

The changes in student performance during the PBL module in the 
three independent measures did not achieve statistical significance 
(Table I). The small population of third year occupational therapy 
students at this faculty in 2010 and 2011 however preclude the 
opportunity for small and medium effect sizes to achieve statistical 
significance24.   

In all three independent measures, there was positive change 
(Figure 2) from failing average marks for the 2010 cohort to passing 
average marks for the 2011 cohort, and a smaller percentage of 
students failed the summative student performance measures for the 
modules in the 2011 cohort. The failure rate dropped by an average of 
9.97% for this PBL module, indicating that almost 10% more students 
using the VLE habitually (2011 cohort) experienced success. In 
education, the shift from failing averages to passing averages is of 
practical importance and should thus not be dismissed.   

The effect sizes of these student performance changes (Table I) are 
classified as “small” according to Cohen’s guarded classification22, 
however they still show positive change with the 2011 cohort’s 
average marks placed at the 62nd percentile rank of the 2010 cohort’s 
averages. The average effect change of d=0.3 is better than the d=0.1 
effect observed in the review of 76 randomised control studies of e-
learning versus traditional learning18. It focusses on the single factor of 
habituation to blended learning specifically within a PBL occupational 
therapy curriculum, thus meeting Cook18 and Sims12 call for focussed 
and contextual studies. Even if the effect change is deemed small, the 
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consequences for students are relevant and can mean the difference 
between repeating a year of study or progressing to the next year of 
study.   

Limitations of the study 
This study context is confined to a single course and the cohort 
numbers are confined to the number of students enrolled at the 
university, for that course in the particular cohort years. A power 
analysis was done to determine the sample size required to detect 
statistical significance24. The lower the anticipated effect size the 
greater the required cohort numbers. A small effect size (d=0.3) would 
require more than 100 student records in each cohort24. The 
constraints of sample size are a limitation to this study.  

CONCLUSION 
Crafting e-learning into an existing PBL curriculum is supported by the 
premise that connectivism improves motivation and access to 
individualised learning7,11. It is however, a process that takes time to 
transition the students and lecturers from novice to habitual VLE users. 
This study shows that when e-learning activities are well crafted into a 
PBL module, using a variety or resources and VLE tasks, the students 
who are habitual users of the VLE perform better in the summative 
assessments, than students who are novice users.  

Thus it can be concluded that integrating e-learning into the larger 
process of PBL assists students in obtaining and retaining the 
knowledge and skills they require in their progress to becoming 
occupational therapists. Blended learning can improve student 
throughput rates. The study further demonstrates that collaborative 
integration of e-learning in the context of a South African university 
can be achieved, despite apparent hesitance in terms of infrastructure, 
computer literacy of students and lecturers, and diversity of the 
participants. 
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Chapter 5. Paper 4 

5.1. Introduction to paper 4 
Paper 4 was a micro-level study, presented as a poster at the SAAHE 2012 congress in 

Bloemfontein (Appendix G) and was awarded the runner-up poster prize. 

During the fourth-year of study the students attend a public health fieldwork placement in a 

rural environment. Concerns were raised that students would now have limited access to the 

VLE and thus experience a form of ‘digital apartheid’ due to the poor network infrastructure at 

the rural placements. ‘Digital apartheid’ imposes barriers to students’ access to the digital 

world, possibly placing them at a disadvantage to peers when a curriculum has a large BL 

component60,61. The concept of ‘digital apartheid’ is explored in this paper and expanded on 

in 1.3 p. 14.  

The students’ perception of their knowledge gain of the learning objectives after the rural 

fieldwork was compared to their perception of their knowledge gain after their other fieldwork 

placements. A pre-test post-test control group study was designed issuing TCDs with pre-

loaded data to the experimental group to facilitate their access to the VLE. The results 

indicated that the effect of having the TCDs on the students perceived knowledge gain in the 

experimental group was significantly larger than that of their peers and of their own 

experiences of their other fieldwork learning objectives. 

From this paper we learnt that ‘digital apartheid’ may have impact on the students on all 

fieldwork placements as there was little difference between the control groups perceived 

knowledge gain while on their rural placement without the TCDs to their other fieldwork and 

the experimental group’s other fieldwork experiences. Even the urban hospitals limit the 

students’ access to their broadband, effectively cutting off their engagement with the VLE 

when not on the WITS campus. The paper suggests collaboration with all fieldwork 

placements to facilitate student access to the internet for as needed resource and 

information retrieval. 

5.2. Paper 4: Digital apartheid and the effect of mobile 
technology during rural fieldwork  

Barnard-Ashton PM, Adams F, Rothberg A and P McInerney. Digital apartheid and the effect 
of mobile technology during rural. South African Journal of Occupational Therapy 2018 48(2): 
20-25  

Status: Published - Copyright is retained by the authors with this journal 
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INTRODUCTION 

The 21st century has seen the rapid penetration of Information 
and Communication Technology (ICT) into everyday life, driving 
changes to the way teaching and learning is conducted in higher 
education1,2. Anywhere-any time access to information has led to 
democratisation of knowledge2 and sets the stage for global re-
envisioning of higher education1,2. These developments have raised 
the notion of the ‘digital divide’, initially viewed as a generational 
chasm between those who have grown up with technology and 
those who have had to develop digital skills to evolve with it3,4. The 
more recent access related divide was identified as socio-
economically between the ‘have’s’ and the ‘have-not’s’5. This 
polarised view oversimplifies the challenges of integrating 
technology when considering the South African higher education 
landscape. 

‘Digital apartheid’, first coined by General Colin Powell6, refers 
to the systematic exclusion of certain communities from digital 
access and experience through political and business policies and 
practices.7  

Powell6 stated: “When I address this issue I use an even stronger 
term: digital apartheid. What is at stake is today’s technology ‘have-
nots’ – especially the young – and whether they may find 
themselves marginalized for life, because they lack the skills and 
tools to participate in our globalized, knowledge-based economy. 
This is true in America and in the rest of the world”6:2. 

 

The term ‘digital apartheid’ is multi-dimensional and thus a more 
comprehensive representation of the realities facing postapartheid 
South African higher education. Graham3 introduced a multi-
faceted, pluralised perspective to the concept of the ‘digital divide’ 
by separating the material dimension and the virtual dimension that 
contribute towards advantaging some, while segregating others. 
The South African context adds the third dimension, that of digital 
skills development4,8 to further compound student aca- 

 
Figure 1: The dimensions of ‘digital apartheid’ 
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Fourth year occupational therapy students at the University of the Witwatersrand attend a three-week rural fieldwork placement. 
During this time, they are in a resource-limited environment with limited access to their usual Virtual Learning Environment (VLE) 
in a blended learning curriculum, thereby contributing to ‘digital apartheid’ between students from different socioeconomic 
backgrounds. This study investigates the effect of mobile technology during rural fieldwork to address ‘digital apartheid’. 
A self-reporting pre-test post-test survey design was used. Students self-evaluated their understanding of fieldwork learning 
objectives at the start of the year and again midyear. Rural fieldwork marks were collected midy ear. The experimental group 
(n1=13) accessed the VLE via the mobile technology, whereas the control group (n0=7) did not. Data were analysed for 
significance and effect size.  
While there was no significant difference in the student marks (p=0.27), there was a significant effect on self-evaluated knowledge 
gain for the experimental group’s rural fieldwork learning objectives (d=2.02) which was a notably larger effect size than their 
other fieldwork learning objectives (d=1.36) and that of the control group’s learning objectives. The use of mobile technology 
during rural fieldwork was a successful strategy towards ‘digital democracy’ by allowing students equal access to access the VLE. 
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demic and digital literacy. Figure 1 (page 20) illustrated the three 
dimensions of ‘digital apartheid’ and the factors to consider within 
each dimension. 

The virtual dimension emerges from the intentional act of 
‘digital redlining’ which takes on a number of forms. It may be 
under the guise of protecting an organisation from spam and illicit, 
harmful cyber-attacks, but has the secondary outcome of blocking 
or filtering out communities who only have access through cheaper 
portals, as these are attractive avenues for hackers and spammers9. 
Another form of ‘digital redlining’ from South Africa is the rollout 
of Vumatel’s VUMA© high-speed fibre product offered only to 
neighbourhoods with a large enough portion of the community 
‘pre-committing’ online to using the service10. Thus communities 
who have limited connectivity to begin with are less likely to be 
able to ‘pre-commit’10. The VUMA coverage of Johannesburg 
reveals that despite the existence of a number of affluent suburbs11, 
the township areas of SOWETO and Alexandria, as well as the high 
density inner-city, have been excluded12. This corresponds with 
‘digital redlining’ in America as described by Cornish7.  While the 
City of Johannesburg is attempting to bridge the inner-city access 
to Wi-Fi through the provision of 1000 hotspots at bus stations, 
libraries and clinics, this gives a mere 300 megabytes per day per 
user13. More subtle is the influence of a largely Westernised, English 
internet3. Search engines and social media have algorithms that 
prioritise frequently accessed content which in turn, influences the 
visibility of less frequently accessed content that may be of high 
value to a smaller cultural, language and regional context3,14.  

The skills dimension is most relevant in post-apartheid South 
Africa where there is still inequity of exposure to technology15. It 
emerged out of a community where ICT lessons were not part of 
their primary and secondary education until recently. First access 
to the internet was via a mobile device; social and cultural capital 
in supporting ICT skills development was just as underexposed, 
restricting ICT skills and digital citizenship transformation among 
peers or across generations4,8,14. Despite the 2004 White Paper on 
e-Education recognising the risks of social exclusion in the 
knowledge economy and mandating the integration of digital 
literacy into primary, secondary and tertiary education, by 201316 
political complacency has perpetuated ‘apartheid designed 
education’17. Only 19.5% of government primary and secondary 
schools in South Africa claimed to have internet connectivity for 
teaching and learning activities by 2015, while 67.8% did not have 
a computer centre18. The lack of these material resources severely 
hampers the development of digital literacy, highlighting the failure 
of the Department of Basic Education to achieve the goals of the 
White Paper on e-Education16. 

The material dimension is the most commonly cited concern 
when introducing technology into a curriculum. Despite near 
ubiquitous mobile phone ownership by students19, the lack of 
power infrastructure in lower socio-economic areas8 and 
exorbitant data costs20, impact some students’ ability to access 
their learning resources. In South Africa where mobile data costs 
are very high when compared to other African countries. In 2014 
South Africa was ranked tenth in African countries for the cost of 
one Gigabyte (GB) of mobile data (almost four times the Tunisian 
price – the cheapest at the time)20, but slipped to 16th in 2016 to 
almost six times that of Tanzania (current cheapest country)21. Of 
further concern is the patchy South African mobile broadband 
coverage and distribution of Wi-Fi enabled access20. These factors 
have the greatest impact on students from low socio-economic 
backgrounds, as internet access is dependent on available funds for 
data or physical access to a location with Wi-Fi4. Access to the 
internet via hotspots and internet cafés is largely an urban 
affordance and thus requires travel as an added expense for 
students selecting this avenue of access14. It is thus important when 
considering ‘digital apartheid’ to engage with all three dimensions. 

Brown and Czerniewicz4 suggested mobile technology as a 
plausible strategy towards the opposite of digital apartheid viz. 
‘digital democracy’. They highlighted that curriculum re-design 
would be necessary to facilitate Mobile Learning (mLearning). 

mLearning provides opportunities for students to access their 
Virtual Learning Environment (VLE) and other mobile-friendly 
online learning resources as and when needed, for ‘just-in-time 
learning’20,22,23.  By 2011, 84.2% of South Africans over the age of 
15 years owned a mobile phone, 51% of which were devices 
capable of accessing the internet19. With the falling costs of mobile 
devices, many South African students and lecturers now have 
access to such devices22.  

In health professions education, mLearning provides a wealth of 
learning opportunities23. Pimmer et al.24 explored the mLearning 
experiences of postgraduate midwifery students working in rural 
clinics and hospital settings. Their study indicated that mLearning 
was facilitated through communication with peers and facilitators 
(via social networking groups, text, chat groups and voice calls) and 
online searches for relevant information. The study outcomes 
highlighted students’ abilities to solve clinical problems as they 
happened, reflect on their practice over time, access emotional 
support, and be exposed to unique learning opportunities through 
their community of practice. Students reported experiencing a 
sense of belonging while being somewhat isolated in remote rural 
settings by participating in mLearning group activities24. Mtebe and 
Raisamo22 investigated factors influencing the adoption of 
mLearning in higher education in East Africa. The students reported 
an expectation of improved academic performance through 
mLearning which would drive the adoption of mLearning as a 
learning strategy22. 

The rapid developments in Tablet Computing Device (TCD) 
technology since 2010 (with larger screen and keyboard, while 
retaining mobility), create an advantage for TCDs over a typical 
smart mobile device for mLearning25. Byrne-Davis et al.23 had 
similar considerations in their study of fourth year medical students 
in geographically dispersed settings, who wanted access to course 
resources and instant communication channels. Their study aligned 
to this study in the implementation of Problem Based Learning 
(PBL) across their curriculum and their view that the issuing of 
TCDs was an appropriate enabler of mLearning. Results indicated 
that students had initial concerns around their accountability for the 
safety of the TCDs in terms of theft or damage, but over a 12 
month period felt the TCDs benefited their learning and ability to 
communicate with colleagues23. 

Blended learning has been integrated into the undergraduate 
occupational therapy curriculum at the University of the 
Witwatersrand since 2010. In striving towards post-apartheid 
transformation, the admissions policy for the degree selects 40% 
of students on the basis of exceptional academic performance, and 
60% based on transformation criteria: ethnicity (20%), rural 
origins (20%), or education in poorly-resourced schools (20%)26. 
‘Digital apartheid’ presented a significant threat to the success of 
blended learning and is addressed during the four years through on-
campus access to resources, infrastructure, ICT skills development 
and digital literacy support, such that by the final year the students 
have largely reached a level of ‘digital democracy’. Students are 
required to attend at least 1000 hours of mandated clinical 
fieldwork during the programme27 and during the final year, the 
students attend clinical fieldwork rotations for the majority of the 
year in various practice domains. Three weeks are at a rural site 
focusing on community-based rehabilitation and district health 
services in low socio-economic regions. For blended learning to be 
accessible across the occupational therapy undergraduate training 
platform, the students attending the rural fieldwork rotations 
needed access to the VLE and online resources. During this time 
however, the students have limited internet access as these 
placements have unreliable network infrastructure and restrict 
student access to the few on-site computers. This presents a 
sudden return to ‘digital apartheid’ as those students from higher 
socio-economic backgrounds own their own laptop computers and 
can afford high data costs while away from home, while those 
dependent on the on-campus resources are marginalised or have 
sporadic access via their personal mobile device as and when they 
can afford pre-paid data. 
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METHOD 
The aim of the study was to investigate the effect of students having 
access to TCDs with University funded pre-paid data during the 
rural fieldwork placement to achieve digital democracy. Two 
constructs were investigated: the students’ perceived knowledge 
gain and academic performance. 

A quantitative self-reporting pre-test post-test survey design 
was implemented over the first six months of the academic year to 
evaluate students’ perceived knowledge gain across all fieldwork 
related learning objectives. A quantitative analysis of academic 
performance considered the possible impact of digital democracy 
on student marks. 

Setting 
The final year occupational therapy students typically attend the 
three-week rural fieldwork rotation in pairs or groups of three per 
placement, and are accommodated at a rural hospital >300km 
from the university. The purpose of the rotation is for students to 
explore the role of occupational therapy in the field of public health 
in a typical rural, low socio-economic and impoverished setting; to 
develop knowledge of the district health system; and to acquire the 
clinical skills and attitudes necessary to practice appropriate 
occupational therapy related community rehabilitation. The 
students participate in community projects such as: an ongoing 
community project for people with disabilities; nursery school 
clinical and developmental screening with students from other 
disciplines; home visits to people with disabilities; community 
health education drives; and occupational therapy services at 
community clinics. The students are required to hand over 
documents (in the form of a paper-based carry-over file) between 
groups to facilitate continuity of the activities from group to group. 
Students rotate sequentially in three- to four-week blocks through 
the rural fieldwork and four other non-rural experiential 
placements, and are thus not all on the rural placements 
simultaneously. 

The students’ performance is assessed in four activities: an 
individual presentation; group presentation; written work in the 
carry-over file; and a clinical mark. The clinical mark is awarded by 
the rural placement clinical educator, counting 15% of the total 
mark while the remaining activities are marked by the university 
supervisor who lives in close proximity to many of the rural sites 
and seldom comes to the University.  

Intervention 
All students had prior experience in the use of the course VLE for 
learning activities and communication. Documents, guidelines and 
links to websites pertinent to rural public health were available on 
the VLE. A wiki page was created for each hospital for the students 
to add information about the hospital, thus informing the follow-on 
groups of the facilities, and generally what to expect. All groups had 
access to the same VLE content.  

The experimental group was issued one TCD per pair, or two 
between three students at a placement. A pre-paid 500MB mobile 
data bundle was loaded onto the TCD mobile network Subscriber 
Identification Module (SIM) cards to ensure that the students were 
not carrying the data expense. This facilitated the students’ ability 
to access the VLE and other resources anytime and anywhere 
during the fieldwork in an attempt to create digital democracy. The 
control group had on-campus access to the VLE before leaving and 
after returning from the rotation as they were not issued TCDs, 
but were not restricted in using personal devices during the 
fieldwork. So as not to disadvantage the control group, they were 
issued with TCDs during their urban community fieldwork under 
the same conditions as the experimental group had for their rural 
fieldwork. The urban and rural fieldwork marks accumulate to the 
public health curriculum with equal weighting. 

Data collection 
The survey instrument for this study made use of a 5-point scale 
based on the method used by McCannon et al.28 in order to 
evaluate students’ self-evaluated knowledge-gain during their 
fieldwork.  

The scale ranged from ‘1=no knowledge and understanding’ to 
‘5=complete knowledge and understanding’. It consisted of a list 
of 47 learning objectives that pertained to the students’ fieldwork 
requirements during the first six months of the academic year as 
listed in their curriculum guideline. These learning objectives were 
randomly ordered via a number draw. Fifteen of the survey items 
pertained to the Rural Fieldwork Learning Objectives (RFLO), 
while the remaining 32 were from Other Fieldwork Learning 
Objectives (OFLO) related to adult psychiatry, paediatrics and 
adult physical rehabilitation fieldwork. Students were instructed to 
rate their confidence in their knowledge if they were to write an 
exam or be examined on that skill at that time.  

The baseline survey was paper-based and distributed at the start 
of the academic year during the fieldwork orientation session. The 
post-test survey was done mid-year during a one-week campus-
based teaching rotation, by which time the students had at various 
times participated in the same spread of fieldwork rotations. The 
students were blinded to the study outcome of the RFLO as the 
target of the experiment, and that the use of the TCDs on the rural 
fieldwork rotation was being investigated. The pre-test, post-test 
data were compared, and the difference indicated the students self-
evaluated knowledge gain. Data were analysed for significance and 
effect for the RFLO’s for students with or without the TCDs as well 
as pre-test, post-test data of the OFLO’s where students were not 
limited in their access to the VLE.  

Academic performance, in the form of the final student marks 
for the rural fieldwork rotation was captured at the time of the 
survey post-test. The clinical educators were not aware of the 
study thus controlling for marking biases when allocating the clinical 
marks. While the off-campus university supervisor was aware of the 
study she was not specifically involved with the study details and 
was not aware that academic marks were being investigated as a 
measure. While she was therefore not specifically blinded to which 
students were in each group, she was also not sensitised to the 
research outcome related to academic performance. The study 
was designed by the University- based clinical co-ordinator and the 
first author. 

Participant selection 
All final year occupational therapy students were invited to 
participate in the surveys, convenience sampling was thus 
employed. Students were under no obligation to participate and 
they were made aware that they were free to withdraw at any stage 
without consequence. They were further advised that there would 
be a mid-year repeat of the survey. Participant allocation to the 
control or experimental group was directed through two 
situational variables: a) departmental allocation of students into 
fieldwork groups; b) timing of the rural fieldwork rotation of each 
group in relation to availability of the TCDs.  

Control group (n0): Students on the first two rural fieldwork 
rotations were not provided with TCDs for their rural fieldwork as 
these were not yet available in South Africa. They did however have 
the TCDs for their urban community fieldwork which is also a 
module of the public health course.  

Experimental group (n1): Students on the third and fourth rural 
fieldwork rotation were issued TCDs (irrespective of whether they 
had personal devices) in order to facilitate access to the VLE and 
other online resources. 

The Human Research Ethics Committee (Medical) of the 
University provided ethical clearance for this study (M090920 and 
M160877). All students had access to a TCD for one of the 
fieldwork placements (either rural or urban) that form part of the 
fourth year Science of Occupation course. They were issued during 
the second quarter of the year to all students on rural or urban 
fieldwork and as such, were all introduced to the TCDs to support 
the public health curriculum during the same phase of the year. 

Data analysis 
The self-evaluated knowledge gain survey data and academic 
performance data for all consenting participants were paired. 
Baseline and post-test (at six months) data for the control and 
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experimental groups were captured by a research assistant on a 
Microsoft Excel 10 spreadsheet using the participant numbers. 

The data were analysed for significance (α=0.05) using the 
Mann-Whitney test for non-parametric data on Vassarstats.com29. 
The self-evaluated knowledge gain data are directional as students 
are expected to gain knowledge over the three-week fieldwork, 
and academic performance between groups is non-directional as 
either group could perform better. 

The self-evaluated knowledge gain data were analysed for effect 
using Cohen d, and the academic performance data were analysed 
using Hedges g on the Coe30 Effect Size Calculator in Microsoft 
Excel 10. The Cohen d analysis is appropriate when using repeated 
measures and Hedges g reduces the bias in unequal small samples. 
According to Hill et al.31 a key benchmark in interpreting effect size 
is knowing the expectation of change in non-intervention 
conditions (the effect that typical fieldwork experience has on self-
evaluated knowledge gain). This benchmark provides a 
comparative range from which to observe the effect of the change 
in an intervention group (the effect of the TCDs facilitating access 
to the VLE on self-evaluated knowledge gain). This study was 
designed to establish benchmark range of effect sizes through 
control group data as well as the experimental group providing its 
own non-intervention effect size of the self-evaluated knowledge 
gain in the OFLO. The intervention data represented the 
experimental group’s RFLO self-evaluated knowledge gain. 

RESULTS 
The final year occupational therapy class consisted of 26 

students of which six (23%) either declined participation or 
withdrew during the study (failed to complete the post-test 
survey). Of the participating students (N=20), 13 were in the 
experimental group (65%) and seven were in the control group 
(35%). 

Self-evaluated knowledge gain was indicated by the difference in 
the pre-test to post-test 5-point scale scores for each learning 
objective. Table 1 (below) indicates the self-evaluated knowledge 
gain for both groups and the average academic performance of the 
students during the rural fieldwork. The experimental group 
indicated a 0.91 mean difference on the 5-point scale for the 
RFLO’s, compared to a 0.42 gain in their OFLO’s. While academic 
performance was not significantly different between the groups, a 
medium effect size (Hedges g=0.50) was noted in the experimental 
group performing higher than the control group. 

The within-group self-evaluated knowledge gain as anaysed for 
effect (Cohen d) with associated confidence intervals (95% CI) is 
represented in Figure 2. The intervention data effect size for the 

experimental group RFLO (d=2.02, CI=1.02–2.89) is significant 
and exceeds the expected effect indicated by the other three 
benchmark data groups (range: d=1.10 to d=1.36).  

As the groups attended the rural fieldwork at different times 
between the baseline and the post-test, the time variable was 
investigated. The mean self-evaluated knowledge gain within the 
fieldwork groups were consistent with their overall control or 
experimental group data. 

 
 Figure 2: Standardised effect and confidence intervals of self-
evaluated knowledge gain during rural and other fieldwork 
(n0=7; n1=13) 

Figure 2 (above) illustrates that while the control group’s self-
evaluated knowledge gain effect size is not significant (CI=95% 
goes through 0), their OFLO had a large31 estimated effect size 
(d=1.16, CI=-0.04–2.20), similar to that of the significant 
estimated effect size of the experimental group’s OFLO (d=1.36, 
CI=0.47–2.16), forming a baseline of expected effect size. The 
control groups RFLO had a similar effect size (d=1.10, CI=-0.09–
2.14) to their OFLO, whereas the experimental group’s RFLO had 
a significant and much larger effect size (d=2.02, CI=1.02–2.89). 

When comparing the self-evaluated knowledge gain between 
groups, there was a medium-large effect size (Hedges g=0.68, 
CI=0.26–1.63) for the RFLO with almost no effect (Hedges 
g=0.08, CI=-0.84–1.00) for the OFLO. 

Table 1: Average self-evaluated knowledge gain and academic performance 
  Control Group n0=7 Experimental Group 

n1=13 

Rural Fieldwork Learning 
Objectives (RFLO) 

Within group self-evaluated knowledge gain (m, SD) 0.51, 0.47 0.91, 0.60 

Significant difference between pre-test and post-test (p) 0.0274* 0.0001* 

Between group self-evaluated knowledge gain (mean difference) 0.40  

Significant difference between groups (p) 0.2187  

Effect size (Hedges g, CI) 0.68, -0.26–1.63 

Other Fieldwork Learning 
Objectives (OFLO) 

Self-evaluated knowledge gain (m, SD) 0.39, 0.27 0.42, 0.42 

Significant difference between pre-test and post-test (p)  0.0793 0.0018* 

Between group self-evaluated knowledge gain (mean difference) 0.03  

Significant difference between groups (p) 0.9045  

Effect size (Hedges g, CI) 0.08, -0.84–1.00 

Academic Performance in 
Rural Fieldwork 

Fieldwork mark as percentage (m, SD) 64.1, 2.6 66.2, 4.7 

Significance (p) 0.2661  

Effect size (Hedges g, CI) 0.50, -0.44 – 1.43  
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DISCUSSION 
The students’ self-evaluated knowledge gain was determined 
through self-reported rating of their knowledge of the learning 
objectives at the start of the academic year and again at the midyear 
contact session. It is anticipated that students would perceive 
themselves to have gained knowledge through their fieldwork 
experiences. While a significant difference was not noted for the 
control group OFLO (p=0.0793) there was a mean self-evaluated 
knowledge gain of 0.39 on the 5-point scale. A significant difference 
in self-evaluated knowledge gain was noted in the control group’s 
RFLO and both sets of the experimental group’s learning objectives 
(Table 1).  

In this study the OFLO data of both groups represented the 
assumed ‘digital democracy’ conditions of their local academic 
activities (Table 1), which formed the benchmark of expected 
change (effect size)31. The control group’s RFLO data was expected 
to represent possible ‘digital apartheid’ conditions of segregating 
students’ access based on personal resources (material barrier/ 
affordability) while away from campus3 on their rural fieldwork 
placements. The estimated effect size (though not significant) was 
however almost the same (d=1.10, CI=-0.09–2.14) as for the 
control group’s OFLO, and similar to the experimental group’s 
OFLO’s. This raises the question of whether we have truly 
achieved ‘digital democracy’ by the final year in the context of 
fieldwork placements that are near campus, where students stay at 
home or in campus residences. The fieldwork is full-day placement 
at an off-campus hospital or school, possibly indicating that the 
campus resources are not readily accessible to student irrespective 
of whether the placement is local or rural. Anytime-anywhere 
access does not apply in the same way as during their previous 
academic years, during which much of the academic day is on 
campus, and ‘digital democracy’ is more likely due to more 
equitable and effective campus-based resources. 

It is thus reasonable to determine the non-intervention 
expected change/effect size benchmark to be within the range 
d=1:10 to d=1.36, as the trend of change was similar across the 
self-evaluated knowledge gain when comparing the control and 
experimental groups for the other fieldwork settings, and the 
control group’s RFLO. The intervention data of the experimental 
group RFLO represented the strategy towards ‘digital democracy’ 
by providing TCDs with pre-paid data to facilitate VLE and online 
resource access equitably to all students (material support). The 
results illustrated in Table 1 indicated a significantly large effect 
(d=2.02, CI=1.02–2.89), which exceeded the benchmark 
expected change by 0.66, indicating that the use of TCDs during 
the rural fieldwork had a positive effect on the students self-
evaluated knowledge gain and towards ‘digital democracy’. The 
TCDs facilitated the opportunity for students in the experimental 
group to use various online tools during the rural fieldwork; such 
as access the navigation application, online resources such as the 
Department of Health policies and clinical information sites; and full 
access to their past and current VLE content (not only the Rural 
Fieldwork content). This opportunity possibly allowed the students 
in the experimental group to feel more connected to resources 
any-time and any-where throughout the day. Students’ abilities to 
access and use information relevant to the fieldwork learning 
objectives possibly allowed them to feel more confident in their 
knowledge than the control group, and more confident than when 
they themselves were on other fieldwork without the TCDs. This 
was further supported by the medium estimated effect size 
(Hedges g=0.68, CI=-0.26–1.61) when comparing the RFLO 
between the control and experimental groups. Creswell32 
suggested that an effect size ≥0.5 as the standard indication of effect 
between two groups, which was achieved in this study despite the 
wide confidence interval (CI=95% goes through 0).  

The academic performance during the rural fieldwork was not 
significantly different between the control and experimental groups 
but a medium estimated effect size (Hedges g=0.50,  CI=-0.44–
1.43) meets the standard indicated by Creswell32 as a reasonable 
effect when comparing the groups, suggesting a possible positive 

impact of the students using TCDs on the rural fieldwork on their 
academic performance. 

This study is limited in having a small sample size due to the 
number of final year occupational therapy students, resulting in a 
low statistical power to detect a significant effect of the 
intervention hence the confidence intervals for the control group 
extended below zero. The possibility of bias in the academic marks 
provided by the off-campus university supervisor are 
acknowledged. The study is also limited in not being able to track 
personal device usage to access the VLE and other online resources 
by students.  

CONCLUSION 
‘Digital apartheid’ presents a threat to the successful 
implementation of blended learning, where during fieldwork some 
students have better access to online resources than others, 
particularly during the final year occupational therapy rural 
fieldwork rotation. This study focused on self-evaluated knowledge 
gain and academic performance among students using TCDs to 
access their VLE during rural fieldwork and use of TCDs as a 
strategy towards achieving ‘digital democracy’. Non-intervention 
benchmark data were established using the control group’s self-
evaluated knowledge gain in OFLO and RFLO, and the 
experimental group’s self-evaluated knowledge gain for OFLO. 
Intervention data were collected for the self-evaluated knowledge 
gain in RFLO of the experimental group. Academic performance 
data were collected for both groups. 

Caution is required in concluding that ‘digital democracy’ was 
achieved by the final year as the first three years are largely 
campus-based, and the final year is largely clinical and off campus. 
It appears that the effect size on perceived knowledge gain was 
similar whether the students were at local placements (OFLO) or 
the control group’s rural placements without the material support 
of the TCDs with pre-paid data. The experimental group’s access 
to the VLE and online resources via the TCDs during the rural 
fieldwork indicated an effect size that exceeded the range indicated 
by the benchmark data. The results suggest that facilitating 
anytime-anywhere access throughout the fieldwork day may 
impact the premise of ‘digital apartheid’ and have a positive effect 
on self-evaluated knowledge gain and academic performance. 

As an outcome of this study the final year occupational therapy 
students are issued a TCD per pair while on their rural fieldwork, 
and the content and tasks available on their VLE have been tailored 
to further support their learning experiences. Further investigation 
of the status of ‘digital apartheid’ across all fieldwork placements is 
indicated and consideration should be given to strategies such as 
the provision of TCDs across all fieldwork placements. Such an 
endeavour would warrant a Costs Benefits Analysis to determine if 
the expense of data and TCD procurement would be justified. We 
are striving to build relationships with local hospitals to allow 
student access to hospital bandwidth and Wi-Fi, which would 
significantly reduce the costs.  

This study suggests that the democratisation of digital access for 
all occupational therapy students on fieldwork placements will have 
a positive effect on equalising their opportunities for attaining 
successful academic outcomes and a positive impact on their 
perception of their performance on their fieldwork learning 
objectives. Mobile technologies present an enabling tool when 
provided with a curriculum that supports and integrates mLearning 
effectively. 
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Chapter 6. Paper 5 

6.1. Introduction to paper 5 
Paper 5 presents a macro-level (Figure 1.6 p. 36) reflection on the 6 years of PAR 

towards integrating BL into the undergraduate occupational therapy curriculum. It 

considers four perspectives (or lenses): that of the researcher as a learner in the process, 

that of the lecturers who were peer participants, that of the students and that of the 

literature. This is a qualitative critical reflection of the PAR using Stauss’s grounded theory 

method of data analysis188. The paper describes the interventions over the six-years and 

offers a rationale for using Brookfield’s lenses of critical reflective practice179,189. 

Two core categories emerged from the data analysis: Drivers of change and the outcomes 

of BL. The ‘drivers of change’ describe the change agent elements that impacted the 

successes and failures of aspects of the research and what we learnt from these. The 

‘outcomes of BL’ gives a qualitative reflection of the experiences of the researcher, the 

lecturer stakeholders and the student stakeholders. 

The long-term integration of BL into the undergraduate occupational therapy curriculum 

has been viewed as both essential to the curriculum and beneficial to all stakeholders. 

There is an overwhelming sense of this is how teaching and learning happens in the DOT. 

6.2. Paper 5: The integration of blended learning into an 
occupational therapy curriculum: A qualitative reflection 

Barnard-Ashton PM, Rothberg A and P McInerney. The integration of blended learning 
into an occupational therapy curriculum: A qualitative reflection. BMC Medical Education. 
2017; 17(135):1-13 

Status: Published – Copyright is retained by the authors for this journal as confirmed by 
the letter from the Senior Editor (Appendix H) 
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The integration of blended learning into an 
occupational therapy curriculum: a 
qualitative reflection 
Paula Barnard-Ashton1* , Alan Rothberg2 and Patricia McInerney3 

Abstract 
Background: This paper presents a critical reflection of the integration of Blended Learning (BL) into an 
undergraduate occupational therapy curriculum which was delivered through Problem Based Learning (PBL). 
Method: This is a qualitative reflection of a Participatory Action Research (PAR) study using Brookfield’s model for 
critical reflection of an educator’s practice. The model uses four ‘lenses’ through which to focus enquiry: Lens 1) 
our autobiography as a learner of practice; Lens 2) our learners’ eyes; Lens 3) our colleagues’ experiences; and 
Lens 4) the theoretical literature. Grounded theory analysis was applied to the data. 
Results: The factors that contributed to successful integration of technology and e-Learning into an existing 
curriculum, the hurdles that were navigated along the way, and how these influenced decisions and innovation 
are explored. The core categories identified in the data were “drivers of change” and “outcomes of BL 
integration”. Key situations and pivotal events are highlighted for their role in the process that led to the 
project maturing. Each lens reflects the successes and hurdles experienced during the study. 
Conclusion: Brookfield’s model provides an objective method of reflection which showed that despite the hurdles, 
e-Learning was successfully integrated into the curriculum. 
Keywords: Blended learning, Curriculum development, E-learning, Occupational therapy, Reflective practice 
 

Background 
Health science educators in South Africa have been under 
increasing pressure to produce greater numbers and 
higher quality health care practitioners within the 
massification trend [1]. Statistics show that fewer than 
50% of students progress through their degree courses in 
the minimum number of years. The majority require an 
additional year or two, drop out or are excluded before 
completion [2]. As class sizes increase, a greater burden is 
placed on the higher education system [1]. Clinical 
fieldwork placements must also accommodate more 
students [3]. Meanwhile, lecturer numbers have not 
increased, resulting in higher workloads to support the 
undergraduate curriculum. Some curricula are very 
demanding in terms of student: lecturer ratios. The 

consequence of lecturers having to focus on 
undergraduate teaching and supervision is the erosion of 
time for high quality research. 

This study focuses on an occupational therapy 
curriculum, which is a 4 year Bachelor of Science degree 
delivered primarily through Problem Based Learning (PBL) 
[4, 5]. The average PBL session involves a lecturer: student 
ratio of approximately 1:9. Producing skilled practitioners 
requires clinical skills training and individual supervision at 
dispersed clinical fieldwork sites. Faculty thus have to 
travel to various clinical fieldwork sites to support this 
intensive training process [3, 4]. Over the last decade the 
full time staff establishment has remained static at eleven 
qualified academics. 

In 2008, the Department of Occupational Therapy 

(DOT) held a strategic planning meeting at which the 
teaching and learning strategy was reviewed. 
Brainstorming on how to cope with the rising student 
numbers and alignment with the institution’s plans led to 
the agreement 
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that e-Learning in a Blended Learning (BL) design was 
needed. This set the stage for the development of a BL 
project to drive the integration of e-Learning into the 
undergraduate curriculum. 

The process of initiating the e-Learning project was 
enabled by the successful application for grant funding to 
support staff and infrastructure development. At the 
time, the university was investigating moving away from 
a proprietary Virtual Learning Environment (VLE) to an 
open source VLE, but in the absence of any firm decision, 
an interim open source VLE was set up on a local Faculty 
server. This was branded “e-OT”, which soon became 
embedded in the vernacular of the students and lecturers 
of the DOT. Students and lecturers were trained on the 
use of the VLE and e-OT was launched at the start of the 
2010 academic year. 

Birds eye view of the integration of BL into the OT 
curriculum 

The constructivist nature of PBL in medical education 
creates an appropriate foundation to be extended by the 
introduction of BL to the course delivery [6, 7]. One of the 
most commonly cited early definitions of BL is by Graham 
[8], “Blended learning systems combine face-to-face 
instruction with computer mediated instruction” (page 5), 
which he argues is encompassing of a variety of categories 
and approaches to BL but not that general as to apply to 
all learning modalities. This definition has expanded over 
time to acknowledge the integration of pedagogical 
approaches, a shift towards student-directed learning, 
student peer-to-peer collaboration, and accommodation 
of different student learning styles [6, 9, 10] which are all 
common traits with PBL [7]. 

A medium impact approach (components of the 
course are selected for development as online activities 
based on pedagogic merit) [11] to a program level [8] 
integration of BL was used over a 6 year Participatory 
Action Research (PAR) study. Savin-Baden and Wimpenny 
[12] describe PAR as having the goal of “creating 
knowledge to inform action” and is “conducted with 
people as opposed to on people”. PAR is an iterative 
process of planning, acting, measuring, and 
reflecting/reviewing to influence the follow-up cycle [12, 
13], with reflexivity that emerges from continuous in-
action reflection [14]. 

Lecturers of the DOT are typically responsible for 
managing three to five problem scenarios within their 
field of interest, as well as the associated skills 
laboratories and clinical fieldwork, across the program. 
The problem scenarios were all developed and well 
established prior to this study [3–5]. During 2009, the 
lecturers and the Project Manager (PM) held curriculum 
development workshops (Table 1) and the PM attended 
curriculum meetings throughout the project to provide 
feedback and design new intervention strategies in line 
with the PAR cycles. 

Table 1 The introduction of BL over 6 year 
2009 • Established the e-Learning team (the PM and a graphic 

designer). 
• Lecturer workshops on BL, the VLE tools and 

curriculum integration strategies. 
2010 • Established a mini in-house computer centre with 10 

computers and PBL rooms each had a computer and 
data projector installed. 
• The VLE was branded “e-OT”. 
• Curriculum guideline books were issued on an 

interactive HTML based Compact Disk (CD) (previously 
a CD of Rich Text files). 

• All student groups attended computer laboratory 
based training on the VLE and online resources. 

• Online class tests were designed and administered for 
two occupational science modules. 

• Wiki’s were created on the VLE for PBL group 
collaboration. 

• The 3rd year paediatric learning difficulties problem 
scenario was redesigned to include group wiki’s, a 
formative assessment quiz, and interactive lessons.  

• Developed an eBook for the 3rd year psychosocial 
module. 

2011 • TCD’s issued to students for 4th year rural fieldwork 
with pre-paid data to facilitate access to the VLE. 

• Introduction of responders and an interactive 
whiteboard in the main lecturer theatre. 10 additional 
computers were installed in the in-house library. 

• Lecturer shared cloud based folder for department 
documents and editing curriculum documents. 

• Increased use of formative quiz, online class tests and 
written assignments submitted via the VLE across all 
levels of the curriculum. 

• The e-Learning team appointed an Information 
Technology (IT) technician. 

2012 • The server hosting the VLE was upgraded to cope 
with the increased traffic. 

• Lecturers issued TCD’s: mark student fieldwork, 
improve communication, present face-to-face content. 

• Introduction of submitting video assignments for 1st 
year interview role-play. 

• The e-Learning team appointed an instructional 
designer (who was also an occupational therapist and 
lecturer). 

2013 • The curriculum books were migrated from the 
interactive CD’s onto the VLE. 
• Clinicians and external fieldwork supervisors were 

given access to the VLE areas applicable to their 
engagement with the students. 

• Majority of written assignments were submitted via 
the VLE and plagiarism scanning software. 

• International experts were live video streamed for 
upskilling workshops with the lecturers and 
postgraduate students on topics such as Evidence 
Based Practice and using Rache analysis in research. 

2014 • Increased development of interactive multi-media 
lessons on the VLE for PBL modules in 2nd, 3rd and 4th 
year. 
• Introduction of gamification in the “Who wants to be 

an ethics millionaire” game on the 4th year VLE. 
• Students started using the data projector in each PBL 

session to collaborate electronically during the PBL 
process (replaced scribing on poster paper). 

2015 • WebQuest to orientate 1st year students to the VLE 
and university online resources. 
• Lecturers created podcasts to cover difficult content in 

3rd and 4th year curriculum. 
• Piloted the use of live video calling for supervision and 

case presentations for students at remote fieldwork 
sites. 

• Students shared online resources via discussion forums 
and wiki’s. 
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Lecturers were encouraged to use the time they typically 
use in preparing for their PBL scenarios to consider 
content that could be learnt through the online activities, 
and consider the pedagogical value of the activity over 
prior content delivery methods. Student learning hours 
allocated to the PBL scenario remained unchanged; with 
the problem scenario introduction sessions, mid-problem 
tutorials and problem feedback sessions remaining face-
to-face and students having sufficient resource time to 
complete the online activities and address the problem 
learning objectives. Table 1 provides an overview to the 
integration of BL into the PBL curriculum over the 6 years 
of the project. These activities were reviewed, updated 
and rolled-over to each consecutive year. Students had 
access to the VLE of their prior academic years as they 
progressed. 

Method of reflection 
Critical reflection is the process of interrogating our 
experiences, questioning our assumptions, illuminating 
sociocultural power-relationships, postulating change 
and creating new action [15–17]. In health education, 
there is large emphasis on developing critical reflection 
skills in our students through the introduction of reflective 
journals and learning portfolios [15, 18, 19], particularly 
within PBL [20], but less focus is placed on health 
educators being critically reflective of their own teaching 
and learning practice. Mann, Gordon and MacLeod [19] in 

their systematic review of reflection and reflective 
practice in health education failed to even consider the 
value of the reflective practice of the health educator. 
Brookfield [16, 21] presents four lenses through which 
critically reflective practice in teaching can be 
investigated. Oldland [22] used this model to reflect on 
her professional development as a nurse educator in a 
structured format. The Brookfield model [16, 21] 
resonated with the scope of this study as it represented 
the perspective of each group of stakeholders; namely the 
autobiographical lens of the primary investigator, the lens 
of the students and the lens of the lecturers. The fourth 
lens considers the research literature and theory 
underpinning the study, in this context it pertains to 
blended learning and connectivism. Table 2 summarises 
the evidence contributing to each lens. 

Stakeholders 
The Project Manager (PM) is the primary investigator in 
the study (Lens 1). She is an occupational therapist with a 
master’s degree, pursuing a doctorate through the 
current study. She was a member of the DOT lecturing 
staff for 6 years prior to taking the position as the e-
Learning PM. The e-Learning team started with the PM 
and a graphic/ web designer, and expanded during the 
study to include an IT technician and instructional 
designer. The instructional designer was also an 
occupational therapist with a master’s degree, and 
lecturer with an interest in BL. 

Table 2 Evidence considered in each of the Brookfield lenses 

Brookfield (1998) Lens: Evidence: 

Lens 1: autobiography as a learner Occupational Therapy BSc (1994) and MSc (2009): PM degrees attained through 
the DOT Online notebook collection of experiences and thoughts during the course 
of the study: 
Tweets of content; pictures of interesting observations; field notes 
Audio records of meetings, congress sessions, paper presentations, courses and 
workshops Prior learning – mother Computer Science teacher, learnt web design 
principles when managing an online publication 
Roles: Faculty Information and Communication Technology Committee chair; VLE 
audit workgroup member 
Awards: Vice Chancellor’s team teaching award (2010); South African Association 
of Health Educators (SAHEE) congress poster prize (2012) 

Lens 2: our students’ eyes Survey data: 3rd and 4th year students’ experience of e-learning 
VLE Footprint: access and uptake of using the VLE 
Anecdotal commentary: students emails / conversations with the e-Learning team 

Lens 3: our colleagues’ experiences Minutes of meetings: curriculum review and strategic planning meetings of the 
DOT 
Survey data: Lecturer use of iPads (2012 and 2013) 
Reflective interviews and focus groups: Individual interviews (2012), focus groups 
(2015) Performance effect: Paediatrics module and Psychosocial module analysis of 
student marks and pass rates 
VLE Footprint: access and uptake of use of the VLE by lecturers over time 
Anecdotal commentary: emails, corridor conversations 

Lens 4: theoretical literature Books and journal articles within the following topics: 
• Connectivism 
• Participatory Action Research 
• Blended learning 
• E-Leaning 
• Mobile learning and mobile technologies 
• Education theory 
• Problem Based Learning 
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The students (Lens 2) in the study were all 
undergraduate occupational therapy students from 2010 
to 2015 (Table 3) who consented to participate in the 
research activities indicated in Table 1. The PM was not 
involved in any teaching or assessments of the 
undergraduate students of the DOT apart from 
introducing the students to the VLE and supporting their 
BL needs. She thus had no direct influence on student 
performance. Over time most students didn’t even realise 
that the PM was a previous lecturer of the DOT. 

There are two groups of lecturer participants in this 
study (Lens 3). The first group includes the 11 lecturers 
who were part of the inception of the BL project prior to 
the start of the 2010 academic year. This group will be 
referred to as lecturers. The second group includes five 
lecturers who joined the DOT through natural staffing 
turnover after the BL project was in process. This group 
will be referred to as the “ensuant lecturers”. The PM 
conducted all the interviews and focus groups with the 
lecturers (Lens 3). 

All stakeholders are considered possible participants 
in the study as is typical in PAR, thus no sampling strategy 
was applied. All lecturer stakeholders were active 
researchers within the PAR study contributing to all 
phases of the PAR cycles [13]. All lecturers and students 
were invited to participate in the various data collection 
activities described in Table 2. Those who consented to 
participate were included in the data collection activity. 
All participants were informed that there was no 
prejudice or risk to non-participation at any point and 
any-time withdrawal of consent to use data records was 
given. 

Data collection 

Nine individual lecturer interviews were conducted 
during two to three-hour prearranged appointments in 
the DOT at the start of 2012. These were the lecturers 
who were part of the inception of the project and still 
members of the DOT after 2 years. The interviews were 
open ended and probing in nature, allowing the 
participant freedom to reflect on the development of BL 
within the occupational therapy curriculum over the prior 
2 years. 

All lecturers were invited to attend a two-hour focus 
group which took place in a meeting room at the DOT in 
mid-2015. They consisted of a group of four lecturers and 

a group of four ensuant lecturers. The focus groups were 
open-ended discussions of their experiences of BL. 

Students were asked to complete electronic surveys at 
the end of the computer laboratory sessions dedicated to 
introducing and updating students to the VLE and BL 
resources. Informed consent was given by participants 
and students were under no obligation to participate. 
Participation rates were consistently over 65%. 
Responses to the short open questions were included as 
data for this paper. 

Data such as the anecdotal commentary, meeting 
minutes, awards, experiences and personal reflections of 
the PM were electronically captured in an online journal. 

Data analysis 

The interviews and focus groups were audio recorded and 
orthographic transcriptions [23] were produced by an 
external transcriber who has experience in transcribing 
medical and health related data. Transcriptions are not 
publicly available due to the small confined stakeholder 
group where full transcripts may have multiple identifiers 
placing confidentiality at risk. Strauss’s grounded theory 
method [24] was used to code and analyse the collected 
data. The transcriptions and journal data were open 
coded using MaxQDA version 11 initially and migrated to 
version 12 [25] by the PM. Axial coding and constant 
comparison were applied to integrate the data and form 
the theory [14, 23, 24]. The coded files were reviewed by 
the e-Learning team’s instructional designer as she has 
similar qualifications and experiences to the PM. This 
review was a random check of the coding consistency 
across the files, followed by a discussion and agreement 
on the code patterns and themes. 

 

Results 
Through Strauss’s grounded theory analysis [24] of the 
data presented in Table 2, two core categories were 
interpreted: 1) Drivers of change and 2) Outcomes of BL 
integration. The results present the evidence supporting 
the two core categories from the perspective of each of 
the Brookfield [16] critically reflective lenses, in order to 
give voice to each of the stakeholder groups within this 
PAR study. 

 

Table 3 Number of students first accessing and repeating each course level per academic year 
First year 

First access (Repeat) 
Second year 
First access (Repeat) 

Third year 
First access (Repeat) 

Fourth year 
First access (Repeat) 

2010 61 (0) 37 (1) 29 (3) 37 (2) 

2011 37 (2) 40 (1) 41 (2) 26 (9) 

2012 54 (0) 44 (0) 36 (6) 33 (0) 

2013 45 (2) 41 (1) 40 (5) 38 (0) 

2014 62 (0) 47 (0) 33 (8) 37 (0) 

2015 61 (2) 48 (1) 39 (4) 34 (1) 
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Critically reflective lens 1: Autobiography as 
a learner (project manager’s lens) 

Reflecting on professional experiences is subjective and 
hinges on the psychosocial state of the individual at the 
time. An autobiography is typically a recounting of life 
events that has brought an individual to a particular level 
of understanding and belief structure surrounding the 
topic of concern. Brookfield [16] specifically suggests that 
educators reflect on their own learning experiences, 
which have informed the way they craft their education 
practice. The experiences presented here have shaped 
the decision making and change facilitation process 
during the study. 

Buy-in and goodness of fit (Core category 1: Drivers of 
change) 

The Project Manager (PM) had studied occupational 
therapy as a student in the DOT at both undergraduate 
and postgraduate levels, and subsequently joined the 
DOT lecturing staff. As an undergraduate student, the 
curriculum was delivered in a traditional lecture based 
format. The DOT transitioned to PBL before the 
researcher entered the DOT as a lecturer. The PM 
observed that PBL required both independent and group 
based learning allowing for the integration of BL without 
disrupting the timetable or basic structure of the 
curriculum. Institutional knowledge and a good 
understanding of the occupational therapy curriculum as 
a former student and current lecturer, enabled the PM to 
gain the trust of lecturers and students in the DOT. This 
trust opened doors to comprehensive buy-in to the BL 
concept and willingness to adapt the existing curriculum. 

Nurtured by a mother who is a primary school teacher 
contributed to an innate foundation of teaching and 
learning practice for the researcher. 

Journal entry (2013): “I am not sure that I would 
have been able to do this job if mom hadn’t 
chosen to get her teaching certification in 
computer literacy. I have a big advantage in 
growing up with home based computing skills 
ahead of my peers.” 

While in private practice, the PM developed a remedial 
and special education website and thus gained exposure 
to web design and online tools. This was largely self-
taught, leading to confidence in being able to develop 
basic e-Learning skills, which could then be transferred to 
the lecturers of the DOT. 

Lecturer A, anecdotal commentary (2010): “We 
trust you – you know far more about this stuff 
than we do” 

The lack of formal training in education theory and 
practice was however a concern for the PM, creating 

some anxiety at being responsible for change 
management that would have to be evidence based. The 
PM entered a fellowship programme in health science 
education (Sub-Saharan Africa - FAIMER Regional 
Institute [26]), which focused on building a community of 
health science educators, producing education research 
and developing the pedagogical skills of the fellows. 

The researcher was consensually considered the “best 
man for the job” from the start of the project, illustrating 
a general goodness of fit, which resulted in strong buy-in 
from the lecturers of the DOT. 

Just do it (Core category 1: Drivers of change) 

Decision making is often time sensitive. At the inception 
of the project it became apparent that the institution was 
changing the VLE and there was uncertainty about the 
timelines of the rollout of this change. Lecturers can be 
change averse, especially when it comes to understanding 
technology and software. Concerns were raised about 
having to start on one system and then migrating to an 
unfamiliar system. It was agreed that waiting would be a 
risk, which drove collaboration with the Faculty IT unit to 
house an interim VLE on a local server. Five years and two 
institutional VLE’s later, the project is still on the same 
Faculty hosted VLE (though upgraded both in terms of 
server and software updates). The project started 
because a plan was made to “just do it”. 

Resilience was a trait used to describe the PM’s 
approach to driving the process of integrating BL and 
maintaining momentum, creating a general ethos of “just 
do it”. 

Lecturer B, anecdotal discussion (2015) about the 
PM: “You are tenacious and energetic, as in 
excited about the project and able to enthuse 
even the most obstinate naysayer. And it meant 
that despite some academic staff who were 
reluctant to try new things and scared of all 
things technology, you were able to get everyone 
on board and engaged in the project to the 
extent that these very hesitant/reluctant people 
are now running the content mostly by 
themselves. So, you have thus been able to 
ensure the sustainability of the program.” 

Support (Core category 1: Drivers of change) 

Management support lent credibility to the project for all 
stakeholders and mentored the PM in the prioritisation of 
decisions and management tasks at every point during 
the project. Financial constraints are regularly cited as a 
limitation to the success of a project [27]. This project was 
awarded substantial grant funding due to support by 
Faculty management. The budget has increased over time 
due to the perceived success of the project, allowing for 
expansion of the e-Learning team, facility upgrades, Wi-Fi 
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coverage of the building housing the DOT, increase in the 
number of computing terminals for student use, and 
provision of Tablet Computing Devices (TCD’s) for 
lecturers. The funding allocated to this project afforded 
the technology enhancements that optimised the quality 
of BL integration. 

The launch of the VLE was on a test server with 
relatively low processing power as the IT support services 
were cautious about the rollout of e-Learning. The system 
was initially stable, but as adoption of BL increased and 
lecturers became willing to try new methods of teaching 
and assessment, server capacity became an issue. This 
culminated in a system ‘crash’ during an online 
assessment when simultaneous student access 
overloaded the server. 

Lecturer B, personal correspondence (November 
2010): “Backend glitches make the lecturer look 
incompetent in front of students. This produces a 
reluctant technology adopter. A very big barrier.” 

The VLE has since migrated to larger servers, twice, in 
response to the increased uptake of BL and the variety of 
plugins and online tools being actively integrated. 
Although there were initial challenges of server space, the 
Faculty IT unit has provided ongoing back-end support to 
the project. This highlights the risk factor if IT support is 
inadequate and how in this project has assisted with the 
sustainability as the PM has no server coding, setup or 
maintenance skills. 

Valued as a game changing project (Core category 2: 
outcomes BL integration) 

The success of a project can be evaluated by its 
recognition as a ‘game changer’ or when it stimulates 
groups outside of the target population to seek support 
for adopting the model set by the project. In October 
2010, the project was awarded the Vice-Chancellor’s 
team teaching award, a mere 10 months after inception. 
Early recognition at that level created a sense of belief in 
the project by all stakeholders and a determination that 
any hurdles could be taken in stride. 

The PM was selected to be a member of the University 
VLE audit workgroup, further demonstrating that the 
project was respected for its advances and that the PM 
could contribute to the University’s decision making 
process. 

Journal entry (2012): “A pivotal moment for me 
was at a Faculty function where [the Dean of the 
Faculty] pulled me aside to tell me that she saw 
me as a younger version of herself and that she 
was proud of the impact that I have made within 
the faculty. This brief moment in time has fuelled 
my confidence in what I am doing”. 

These experiences and learning opportunities have 
shaped the PM’s lens. However, technology advances 
rapidly, which creates new challenges and opportunities 
for adaptation and innovation in BL. The prominent skill 
learnt is the ability of the PM to evaluate advances for 
value to the project, or to confidently reject those 
deemed less relevant. 

Critically reflective lens 2: our learners’ eyes 
(the students’ lens) 
The students are the end-users of BL and the focus should 
therefore be on improving their learning experiences to 
enhance their academic performance. Critical reflection 
of their experiences can only be deemed true through 
their ability to give feedback anonymously [16]. This 
translates into responsive adaptation of BL according to 
the needs and preferences of the students. All surveys 
were anonymous, with the only identifier being the year 
of study. 

Primed for blended learning (Core category 1: Drivers 
of change) 

There is consistent evidence that the students enter the 
degree with the computing and online skills necessary to 
cope with BL [1]. Despite the early concerns of lecturers 
that students would be ill prepared for the digital literacy 
demands of BL, a survey of the third-year occupational 
therapy students during 2011 (N = 43), the second year of 
the study, indicated that 91.2% of the 34 respondents had 
access to computers during high school and 88.2% 
reported having a personal use laptop by the time of the 
survey. 

In one class a student created a personal web page for 
the class to share information so that they could have a 
private work-ground. 

Ensuant lecturer A, focus group (2015): “She has 
made her own page as the class rep and any 
documents that I put up on e-OT she will also put 
up on the page. So I think she is a bit of techie 
whizz but she has […], her own personal website. 
And because I don't have access to said page 
which is fine, and I shouldn't have, […] and they 
can be completely honest with each other 
whereas obviously on e-OT there is a degree of 
caution and censorship you know; […] So they 
have really taken this whole e-Learning thing on 
board.” 

Lecturer C, personal discussion (2013): “I often 
have students say to me ‘Just put it on e-OT, 
ma’am’.” 

Both the quantitative and qualitative data reflect that the 
students are entering the curriculum primed for BL, and 
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they are starting to adapt and innovate towards their own 
preferred BL tools. 

Feeling reassured (Core category 2: outcomes BL 
integration) 

The emergence of the feeling reassured theme through 
the lens of the learner showed two distinct sub-themes. 
For themselves, it was viewed as an enabler and a positive 
factor. Counter to that was a perception that for the 
lecturers the VLE provided a fall-back, and was thus a 
negative factor in the eyes of the students. 

Having a VLE seems to provide the students with a 
feeling of reassurance in that all their curriculum 
information is in one ‘go-to’ place. It is accessible around 
the clock and maintains the history of the year-to-date. 
Three primary indicators were: a) students expressed that 
they access e-OT when they are unsure of something; b) 
access first thing in the morning to see if there is anything 
new that they should know for the day; and c) the access 
footprint indicated that students consistently access 
more frequently in the month prior to examinations 
suggesting that it forms part of their study pattern. The 
following quotes from students reflect their relative 
dependence on e-OT and how it is perceived as making 
them feel more secure in their day-to-day curricular 
activities. 

4th year student A, anecdotal email (2014): “We 
rely on e-OT, especially before exams.” 

3rd year student A, survey (2010): “I like that it's 
easier to access than notice boards and I can 
check things whenever I am unsure or have 
time.” 

Students also perceive that some lecturers use the VLE as 
a fall-back for when contact time is not enough to 
complete a lecture or contact is cut it short in order to do 
something regarded as more important. Students’ 
complaints about this were regular in the initial phases of 
implementing BL, as reflected by the following two 
student comments towards the end of the second year of 
e-OT. 

4th year student B, survey (2012): “It is a dumping 
ground for unfinished business” 

3rd year student B, survey (2010): “The lecturers 
tend to abuse it in that they use it as an excuse 
for rushing through a lecture. YES this REALLY 
bothers me! ‘Specially coz I do listen in class… 
mostly.” 

As the lecturers have become more proficient in the 
integration of BL this issue seems to have diminished but 
is still worth noting for the early stages of a similar project. 
The implementation of BL in the curriculum seems to 

have given the students a sense of reassurance both in 
terms of freedom to express their opinions and in 
knowing that their learning materials are always 
accessible. 

Communication (Core category 2: outcomes BL 
integration)  

There is a strong sense that having a VLE has facilitated 
both peer-to-peer and student-lecturer communication. 
Prior to and in the early stages of e-OT the student classes 
created a shared email account to which they emailed 
course notes, notices and other information. Each 
student then accessed the class email (via common 
username and password) in order to get the information. 
It was their self-created online information sharing space. 
For more urgent notices a mobile phone instant message 
tree was created so that lecturers could message class 
representatives who would then start the instant 
message tree to circulate the notice. Over the last 4 years 
both these practices have been discarded as students felt 
the VLE absorbed the function and gave added benefits 
such as access to two-way communication with the 
lecturers. 

3rd year student C, survey (2010): “On the class 
email, stuff would get deleted before we all saw 
it. Now information will be posted and kept on e-
OT.” 

3rd year student D, survey (2010) commented 
specifically on the instant message tree: 
“Everyone is able to see announcements from 
lecturers so no one is left out.” 

The above comments imply that students who had been 
involved over a few years felt marginalised in the earlier 
systems. It is clear that the students perceive the VLE to 
be a more equitable communication platform that 
provides peer-to-peer and student-lecturer engagement. 

Instant gratification (Core category 2: outcomes BL 
integration) 

There are both positive and negative aspects to this 
theme with the build-up of habits and expectations of 
what content and information will be posted and when. 

Time was a factor in terms of students having 
anywhere, any-time access to their course information. 
Two students reflected on the positives of instant access 
and immediate performance results: 

4th year student C, survey (2012): “It is great that 
we have instant access to lecture notes, 
fieldwork information, marks etc.” 
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4th year student D, survey (2012): “Quizzes and 
tasks on e-OT add novelty, plus instant results are 
a great benefit.” 

Time was also expressed as a frustration when knowing 
that information is available but not immediately 
accessible because of poor bandwidth or power outages 
(see also Hurdles to BL in Lens 3). 

3rd year student E, survey (2010): “It is frustrating 
being unable to access when necessary due to 
internet difficulties” 

Students noted that at times they anticipated that 
information would be posted within a (self-determined) 
time period and then finding that lecturers posted it later 
than expected. Many students agreed that test and 
assignment marks should be regularly updated so that 
they are able to monitor their own progress throughout 
the year. They suggested that lecturers post the notes 
before the lectures so that they can arrive prepared. It 
seemed that it was difficult for students to predict what 
information would be posted, and the students 
experienced some anxiety due to a sense of needing it all 
immediately. This issue was communicated to the 
lecturers during a curriculum meeting with the suggestion 
that they are alerted to the possible anxiety created and 
that communicating timelines would alleviate some of 
this tension. 

 

Critically reflective lens 3: our colleagues’ 
experiences (the lecturer’s lens) 
The lecturers of the DOT were primary stakeholders in the 
PAR process and were actively involved in decision 
making, implementing actions and researching the 
outcomes. The lecturers were all female occupational 
therapists and ranged in academic experience from 
novice lecturer through to over 35 years. 

Buy-in and goodness of fit (Core category 1: Drivers of 
change) 

Collaborative decision making is a strong tool for creating 
buy-in to a concept and for driving the participation of all 
stakeholders. The strategic planning meeting in 2009 
provided the platform for the lecturers of the DOT to 
agree that e-Learning was a good strategy to improve 
throughput, cope with increased student enrolment 
numbers, and create time for research. This set the 
platform for shared goals and beliefs which are a 
cornerstone of PAR [13, 14]. A sense of team cohesion 
was evident in the lecturers. 

Lecturer D, individual interview (2013): “I think 
that your research took place when we had a 
good team in the department but I think having 

something like your project to keep things going 
and keep it exciting and have new things to do all 
the time has also been very nice for the team and 
given them a bit of a focus and a benefit to work 
towards something together. This kind of project 
may not work in a dissenting department.” 

Support (Core category 1: Drivers of change) 

The e-Learning team was physically located in the DOT. 
During interviews with the lecturers it frequently 
emerged that there was a sense of security in knowing 
that support from the project team was always available, 
whether to help set up a computer for media rich practical 
examinations or to help with showing how to do 
something on the VLE. This sense of availability and help 
at hand was a cornerstone to overcoming any hesitance 
on the part of the lecturers and consolidated the buy-in. 

Just do it (Core category 1: Drivers of change) 

In the early stages of the study, many lecturers simply 
used the VLE as a document repository and 
communication portal, but as some lecturers tried new 
learning activities, others realised that if they ‘just do it’, 
they started seeing new opportunities to be innovative in 
their teaching. 

Ensuant lecturer B, focus group (2015): “In my 
module evaluation a student wrote “Podcasts are 
the way of the future” – They just loved that I did 
something different!” 

Ensuant lecturer C, email February (2014): 
“Thought you’d want to do a happy dance with 
me too… (just thought I’d share how I’m using e-
OT more…☺) I created my own lesson plan with 
multi-level jumps, videos & quizzes – have a look 
when you have time and let me know how I can 
improve it for next year!!” 

These innovative lecturers showed that it can be done, 
which created a natural competitiveness that prompted 
other lecturers to revise their modules and start using 
new tools or ask the e-Learning team for assistance in 
doing something new. 

 

Success (Core category 2: outcomes BL integration)  

The determinant of success is usually considered to be an 
improvement in student performance (or at least 
outcomes that are equal to previous ones). Success has 
many forms; in this instance, it is seeing students actively 
engage with content that is sometimes tedious. 
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Lecturer B, email discussion (August 2015): “Firstly, 
although I find understanding the legislative 
background of employing people with disabilities 
interesting, it is REALLY boring to the students. […] 
So I thought I would take a chance using podcasts 
and the lesson plan format on e-OT to help me “flip 
the classroom” a bit. I turned the lecture period into 
an e-Learning time with a face-to-face feedback 
session thereafter. Knowing students and the boring 
nature of the content I did not have high hopes. 
Until I went outside to go to the cafeteria for a quick 
coffee and one of the students called me over to 
clarify something and I saw little groups of students 
sitting on the grass around their tablets listening to 
the podcasts. I promptly forgot about the coffee, as 
I was amazed at the level of engagement that I saw 
regarding this boring content. It seemed that the 
students were far more willing to engage and they 
actually understood the concepts far better than 
previously.” 

Success can also be observed by improvement in the pass 
rate for the third-year paediatric assessment module, 
which we reported in Barnard-Ashton, Koch and Rothberg 
[28]. A cohort of 29 third year students (2010) who were 
novice to BL (introduced in that year) were compared to 
the 2011 third year students (n = 40) who were more 
experienced in integrating online activities with their PBL 
scenario exploration. Significantly higher (p ≤ 0.002) rate 
of accessing the VLE resulted in a marks shift effect size of 
d = 0.3 and the class average shifted from a fail in 2010 to 
a pass in 2011 [28]. 

Success for the lecturers is an increase in the research 
publication output of the department. In the decade prior 
to this study the average number of publications in 
accredited journals was 2.4 papers per year. In the current 
decade, the average per year is 6.7 papers. It is widely 
acknowledged that a number of factors have contributed 
to this success, namely the introduction of writing 
retreats, increased number of postgraduate students 
converting their research into published work and a 
special edition of the South African Journal of 
Occupational Therapy dedicated to the 70th anniversary 
of the DOT [29]. Many of the lecturers feel that the 
introduction of BL has improved their skills in the use of 
technology in the research and writing process, and that 
increased efficiency in the curriculum delivery through BL 
has afforded time take advantage of the other 
contributing factors. 

Efficient use of resources (Core category 2: outcomes 
BL integration) 

The lecturers concurred that one of the best aspects of 
the project has been the efficient use of time and 
conservation of paper. 

Ensuant lecturer C, focus group (2015) “I do the 
whole train thing from Pretoria to here and that is a 
good solid hour that you are travelling, and with the 
iPad by the time I get to work all of my emails are 
answered, my to do list for the day done, so when I 
walk into the office I know exactly what it is I am 
supposed to be doing.” 

Lecturer E, interview (2013): “To a degree it’s part 
of the culture that we need to have a paper version 
in a file somewhere, […] but in terms of meetings 
and all of those things I have gone more paperless 
[…] I mean with an iPad I can file it somewhere […], 
the physical paper is irritating […], it has decreased 
my use of paper.” 

Furthermore, lecturers felt able to provide students with 
feedback on their performance quicker, and good 
communication between lecturers and students meant 
fewer mishaps. Doing it electronically has a trail while 
paper in a pigeonhole can be claimed as lost. 

Transparency of the curriculum (Core category 2: 
Outcomes BL integration) 

A 4 year, full time degree has a complex interwoven 
curriculum that is difficult to fully conceptualise for both 
students and new lecturers. The VLE has become a central 
resource housing all the curriculum documents. 

Ensuant lecturer D, focus group (2015): “When I 
started, that's how I learnt what the curriculum was. 
I spent hours on e-OT seeing how everything fits 
and connects and what the objectives were. It was 
such a fantastic tool.” 

Lecturer E, focus group (2015): “I always say it is not 
a state secret what we want you to know – The 
students know what the standards are....it is there.” 

Hurdles to bended learning (Core category 1: Drivers of 
change) 

When looking at the drivers of change core category, 
consideration of the barriers of change emerged. Initially 
the lecturers’ biggest perceived hurdles to implementing 
BL were their own computing skills. Concerns over 
students being distracted by social media were also 
evident. 

Lecturer A, focus group (2015): “I had one student 
watching a movie on his laptop, earphones in and 
all” 

As students’ and lecturers’ computing skills and uptake of 
BL progressed, concerns shifted to infrastructure. 
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Ensuant lecturer C, focus group (2015): “For me 
the biggest challenge was the capacity of the 
system in terms of bandwidth and Wi-Fi access.” 

Lecturer A, focus group (2015) commented on 
the power company’s scheduled power 
disruptions: “Load-shedding is creating a big 
problem but we are working around it.” 

The lecturer’s attitudes to the use of BL have not been 
deterred by the perceived hurdles. Although 
infrastructure issues have disrupted online activities in 
the past, a campus-wide upgrade of the network and Wi-
Fi is in process, while the upgrading of uninterrupted 
power supply to the network, the use of TCD’s with long 
battery life, and monitoring the load-shedding schedules 
have been cited as addressing the perceived barriers. 

Critically reflective lens 4: the theoretical 
literature 

At the project inception the participants knew little of 
how to ensure the successful implementation of BL. 
Review of the literature pertaining to BL and PBL was 
crucial and the PM attended international congresses to 
gain insights into best practice. Presented here are the 
key innovation trigger articles and academic events. 

Being evidence based - Learning theory (Core category 
1: Drivers of change) 

Siemens [30] recognised that the more learners gained 
access to the internet the greater their access to 
information. This has fundamentally shifted the way 
learners learn, as knowledge no longer has to reside 
within the person but can reside externally. He felt that 
traditional learning theories such as behaviourism, 
cognitivism and constructivism all focused the need for 
learning to be internal, and thus review of our learning 
theories was required. Using the constructs of chaos 
theory, networked learning, complexity theory and self-
organisation, he developed the theory of Connectivism, 
which he coined as a “learning theory for the digital era”. 

Siemens [31] defines Connectivism: 
“Connectivism is focused on the process of 
forming and creating meaningful networks that 
may include technology-mediated learning, [and] 
acknowledges learning that occurs when we 
dialogue with others […]. Connectivism is strongly 
focused on the linking to knowledge sources … 
not simply trying to explain how knowledge is 
formed in our own heads.” 

Mentis (2008) supported the notion of Connectivism as 
the new age pedagogy for e-learning and BL 
environments. She considered the shift from traditional 

to emergent technology and the change in learning 
context from formal to informal as the platform for 
change in pedagogy towards self-directed learning which 
is ipsative and networked in nature [32]. In the last 
decade the support for Connectivism has grown and the 
impact of connected learning on teaching practice has 
emerged as a trend [33–36]. The theory of Connectivism 
thus formed the basis of decision making during the 
integration of e-Learning into the curriculum. 

Being evidence based - international expert network 
(Core category 1: Drivers of change) 

The PM attended two international congresses that 
profoundly contributed to the basis of knowledge 
development and expert network regarding BL. The 
EduLearn10 [37] congress in Barcelona exposed the 
eLearning Project team to international trends in BL and 
introduced the PM to Stephen Harris an Australian 
pioneer in BL [38]. This new network afforded the 
opportunity to visit The Sydney Centre for Innovative 
Learning (SCIL) and attend the Distance Education Hub 
(DeHUB) and Open and Distance Learning Association of 
Australia (ODLAA) Summit 2011–2021 [39]. This Summit 
exposed the PM to leaders in the field such as Terry 
Anderson and Grainne Conole. The visit to SCIL was a 
game changer – observing blended classes with adapted 
learning environments (camp fire, watering hole and cave 
spaces) at the intersection between pedagogy, virtual 
space and physical space [38]. Following their social 
media profiles and publications has given ongoing insight 
into their perspectives, research, presentations and 
innovations in learning, providing the PM with inspiration 
and ideas of BL integration opportunities for the study. 

 

Discussion 
The results of the grounded theory analysis of the 
qualitative data collected during the 6 year process of 
medium impact [11] integration of BL at the program level 
[8] of the undergraduate occupational therapy 
curriculum, were presented using the Brookfield [16] 
critical reflection lenses to consider the perspectives of 
the stakeholders in the study. The results indicated two 
core categories to contribute to furthering our 
understanding of the process of integrating BL into an 
existing PBL curriculum. 

Core category 1: Drivers of change 

Within the core category of “drivers of change” 
consideration should be given to the driving force and the 
antonymous perspective as a possible barrier to change 
when considering integrating BL into a PBL curriculum. A 
primary driver of change in this study was that of buy-in 
and goodness of fit. From both the lens of the PM and the 
lecturers, the sense of team cohesion, collaborative 
decision making, and the PM’s history with the DOT as a 
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lecturer with perceived IT skills created a level of trust 
allowing full buy-in of the DOT to the process. An overall 
attitude of all stakeholders to “just do it” created a level 
of momentum within the process. Lecturers noted that 
the resilience to the naysayers and enthusiasm of the PM 
sparked them into trying new learning activities, which in 
turn created examples to others that if you just do it, it 
can be done. The PM lead by example in not waiting for 
an institutional VLE installation but finding an opportunity 
to collaborate with the Faculty IT for a local VLE. 

Being evidence based through the lens of the 
literature provided the PM with the theoretical 
framework of connectivism and the expert role models to 
shape her strategies in guiding the process. While true 
connectivism is still what we strive for, evidence of 
students and lecturers accessing international experts 
(Table 1), collaborating via self-mediated online spaces 
(Lens 2) and the complete shift in how students access 
information indicates that connectivism is becoming 
embedded in the curriculum. Viewing the students as 
being primed for blended learning gives validity to this as 
a learning strategy, but for the lecturers and the PM a key 
driver is having support: management endorsing the 
project, budget to increase staff and technology capacity, 
technical support from Faculty IT and the e-Learning team 
were viewed as accessible and always willing to help 
lecturers and students. The primary hurdle to BL that 
remains within this context is the infrastructure as South 
Africa continues to be plagued with power outages [1], 
but with the rollout of the University network upgrade, 
higher capacity power backup are being installed and the 
use of mobile technologies is seen as a way forward. 

In this study, we were fortunate that these drivers of 
change were possible and taking advantage of them has 
created a momentum and level of sustainability to the 
project. It would be valuable for others considering a 
similar process to evaluate their context for plausibility of 
creating these drivers of change. 

 

Core category 2: outcomes BL integration 

The integration of BL was initiated through a strategic 
plan of the DOT to pro-actively combat the massification 
trends in South African higher education [1] and the 
threat this creates to workload and the ability of the DOT 
to produce research output. Over the 6 years of the 
project the lecturers and students have noted improved 
communication, curriculum transparency and efficient 
use of time and paper resources, which in turn 
accommodates the student need for instant gratification 
as suggested by Johnston [1]. Managing the expectation 
of instant access that BL created, reinforced the need for 
clear communication between the lecturers and students. 

Students felt reassured that they had the correct 
information and any-time access to all communication 
resulting in the use of BL becoming part of their study 
habits. The lecturers perceived success in seeing students 
actively engaged with BL activities and evidence that BL 
was contributing to improved pass rates [28]. The DOT 

has increased the average number of research papers 
produced per year when compared to previous years, and 
while this cannot be solely ascribed to the introduction of 
BL, it also cannot be excluded as a contributing factor. The 
integration of BL into the undergraduate occupational 
therapy curriculum has been valued as a game changer, 
receiving recognition within the University and local 
health education community. 

 

Critical reflection using the Brookfield [16] Lenses 

Most models of critical reflection in practice focus on two 
main aspects: reflection-in-action and reflection-on-
action [40], or provide categories of topics on which to 
reflect [15]. In health education critical reflection is largely 
focused on the development of critical clinical reflection 
in students as a skill [15]. Interestingly, Snowball and 
Mostert [41] presented their study on introducing 
blended learning in a first year accountancy course from 
three perspectives: the students, the lecturers and the 
educational technologist; inadvertently validating the 
stakeholder lenses included in the Brookfield [16] model. 
The reflection phases of using a PAR design should 
represent all stakeholder experiences [12, 13], the 
Brookfield [16] model synchronised well with the 
stakeholder groups and allowed for the influence of 
existing theory. This model entices a person to step into 
the embodiment of other stakeholder groups and set 
preconceptions aside, while acknowledging your own 
beliefs and positionality within the process. It is a useful 
tool in guiding reflection specifically in the context of 
changing practice in higher education. 

Conclusion 
Reflecting, using the Brookfield [21] lenses, on the process 
of integrating e-Learning into an undergraduate 
curriculum considered the perspectives of the PM as a 
learner, the students’ experiences, the lecturer’s 
experiences and the contribution of BL theory. This 
process highlighted the key drivers of change and the 
outcomes evident of the contribution of BL to the 
stakeholders, leaving a strong sense of “there is no going 
back” among the lecturers and students of the DOT. 
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Chapter 7. Discussion and Conclusion 

7.1. Context of the thesis 
The undergraduate occupational therapy curriculum at WITS is delivered through PBL as a 

four-year Bachelor of Science degree138,145. There are 11 full time academic posts in the DOT 

of which one is typically divided into two-part time posts, which results in 12 lecturers 

participating in the undergraduate curriculum. Eleven lecturers were actively involved in this 

research at any given time due to natural staff turnover, sabbatical leave and maternity 

leave. The student body consists of a first-year intake of 60 students which remains 

predominantly white and female. The admissions policy for the Faculty of Health Sciences 

mandates transformation through categorising the admissions190. Students who are top 

academic performers form 40% of the intake, 20% is allocated to students from rural schools, 

20% from poorly resourced schools and 20% is allocated to top achieving African and 

coloured students who were not included in the abovementioned 40%190. This has facilitated 

a larger intake of African and coloured students which now forms approximately 30% of the 

occupational therapy student body, bringing a diversity of culture, education and socio-

economic backgrounds into the student body. 

The Education White Paper 3: A programme for the transformation of higher education of 

19975 was issued to facilitate ‘increased and broadened participation’ in a higher education 

system which is ‘responsive to societal interests and needs’ and fosters ‘cooperation and 

partnerships in governance’. The two decades since have seen a doubling of the intake into 

the occupational therapy degree courses,156 and admissions are set to continue to rise 

through the massification mandate to improve the higher education participation rate of 

South Africa5,10. Despite the rapid increase in student numbers the academic staff numbers 

have remained constant, although one post has been converted into a development post to 

be allocated to a young African academic. This is a temporary post with the view to preparing 

the academic for a junior lecturer position. This stark rise in the lecturer:student ratio in the 

DOT has placed significant pressure on the lecturer workload. The research output and 

postgraduate throughput have suffered, and student completion rates were of concern. 

7.2. Objective A: Establish the platform and train the lecturers 
Objective A of this research was to establish a stable VLE that would not be impacted by the 

WITS ICT migration processes, and train the lecturers on the tools and pedagogy associated 

with BL 
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The DOT conducted an internal audit in 2008, which concluded that the inclusion of e-

learning into the undergraduate curriculum was a possible strategy to cope with the 

massification and increasing diversity of the student body. WITS was in the process of 

abandoning a proprietary VLE in favour of an open source platform. The Deputy Vice 

Chancellor of Knowledge and Information Management instituted a ‘home grown’ VLE which 

for four years failed to deliver a stable integrated platform. I recognised the risk associated 

with adopting an unstable platform while there was still lack of institutional decision 

confirming the permanence of that VLE. Investigation of available open source VLE’s 

resulted in collaboration with our Faculty ICT manager to install Moodle191  onto a local 

server to provide a VLE that could be consistent throughout the PAR process, forming a 

stable variable, isolated from the influence of the state of the WITS VLE. This proved a wise 

decision as in 2010 WITS instituted a third-party evaluation of the WITS VLE as compared to 

other open source VLE platforms, in which the WITS VLE was found to be inadequate.186. 

The report suggested that both Moodle191 and Sakai192 were similar in terms of functionality 

but recommended Sakai as the most viable option as it would be marginally cheaper to 

integrate, another similar local university was successful at integrating Sakai and could thus 

provide local support, and more of the top 100 ranked universities at the time were 

implementing Sakai over Moodle186. Despite the institutional migration to Sakai the DOT 

collectively decided that Moodle was becoming part of the teaching and learning process and 

migration would only occur when all were satisfied that Sakai was stable and offered like-for-

like features. This has not yet occurred.  

The Department of Nursing Education has been trying to implement the WITS installation of 

Sakai as their VLE over the last five years, but has now sought support as they find the user 

interface difficult to navigate, and the tools available are structured in a very limiting manner. 

One of the lecturers attempted to create a lesson in Sakai as illustrated in Figure 7.1, but 

found the Moodle user interface to be more practical and intuitive. She was able to 

incorporate more learning activities and resources as illustrated in Figure 7.2. The 

Department of Nursing Education has now fully migrated their online learning to the Moodle 

VLE alongside the DOT. Experience has therefore been that migration to the WITS 

installation of Sakai as a VLE would have been detrimental to the students and the DOT.  



 

97 
 

 

Figure 7.1  Nursing - Renal conditions module on Sakai  

 

Figure 7.2  Nursing - Renal conditions module on Moodle 

 

Objective A was addressed by maintaining Moodle on a local Faculty server and providing 

lecturers of the DOT with training and support in developing their BL activities. Paper 1 

addresses objective A by providing a view of the PAR at the end of the first term of 

implementing BL within the PBL curriculum. It describes the intervention process, including 

the introduction of the VLE, branding the VLE as e-OT (Figure 1 of paper 1, p. 50), training 

the lecturers, and supporting the use of the VLE as more than a document repository. A 
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review of the lecturer access logs revealed that all were regularly accessing the VLE, with 

83.3% contributing content to the third-year course. A survey of the 12 lecturers participating 

in the PAR at the time revealed that they felt that the VLE was a way of providing learning 

materials to the students (97.92%), that it was a support for student learning (87.50%), that it 

supported their teaching (79.55%) and that it made them more enthusiastic about their 

teaching (70.83%). At this stage the lecturers acknowledged that they mostly used the VLE 

to post lecture notes and announcements, but posting of video clips, using the discussion 

forum and designing learning modules was increasing. Lecturers reported that the students 

were enthusiastic about using the VLE and appreciated the availability of the learning 

resources provided, with almost all students regularly accessing the VLE. Their primary 

concern was that the WITS network infrastructure impacted the stability of the bandwidth on 

campus, and that a class quiz had crashed due the server not having sufficient capacity to 

support the simultaneous access of the whole class into a single activity. The lecturers felt 

that the one advantage that the WITS VLE had at the time was plagiarism scanning software 

and that this tool would be useful if integrated into Moodle. 

There was an overall agreement that the integration of BL into the curriculum was thus far 

successful, and that the hurdles experienced were insufficient to warrant abandoning the 

process. Lecturers and students held a sense of ownership of the VLE largely supported 

through the branding of the VLE as ‘e-OT’ and there was a generally positive attitude 

towards the integration of BL. 

7.3. Objective B: Orientate students to the platform and address 
digital literacy 

Objective B of this research was to orientate students to the VLE and other online resources 

with the view to improving their digital literacy and engagement with BL opportunities. 

At the start of each academic year since 2010 the students of all four years have participated 

in a computer laboratory session to orientate them to the VLE and other online tools and 

applications. From 2010 to 2014 this was done as a F2F session with a step-by-step 

approach while students follow along on the laboratory computer. By 2014 the students in 

their third and fourth years complained about having to attend a session when they were 

proficient at using the VLE, despite the fact that a few additional tools had been introduced at 

these levels e.g.use of referencing software and research-related software. The decision was 

taken to only introduce and orientate the incoming first-year students as there was sufficient 

evidence that by second year the students were actively using the VLE, and any additional 

tools could be introduced via the VLE. The frustrations of the step-by-step approach to 
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orientating the students was raised as an issue as, with the increase in student numbers and 

a more diverse student group, the pace of the programme was hard to maintain.  

Paper 2 describes the digital access (hardware and internet) and digital literacy of the first-

year students in the first two weeks of their degree courses. The paper presents the process 

of introducing a WebQuest187 as an activity for orientating the students to the VLE and online 

resources, and considers how the occupational therapy and physiotherapy first-year students 

over three consecutive years experienced the WebQuest.  

The results indicated that the students were better prepared in terms of access to computing 

hardware and off-campus internet than anticipated, with only one student over the three 

years of the study having no access to hardware or bandwidth. Students rated their digital 

media proficiency on a 10-point scale, with the occupational therapy students having a mean 

rating of 7.24 to 7.95 per year cohort. Only 7.6% of the occupational therapy and 

physiotherapy first-year students rated their digital media proficiency as poor (≤5).  

In surveying the student experience of the WebQuest, the majority of the students 

considered the level of difficulty of the WebQuest as ‘just right’ and they felt it was beneficial 

to their learning as it was relevant to the skills they needed for their studies. The students felt 

that the WebQuest made the learning process more interesting, but there was less certainty 

regarding their enjoyment of it. It was interesting to note significant differences between the 

first cohort of occupational therapy students to participate in the WebQuest from the two that 

followed, suggesting that there is a possible relationship between how easy the students find 

the WebQuest to their perception of how beneficial it is to their learning, how interesting it 

makes the learning process and their enjoyment of the WebQuest, and the first cohort was 

generally more positive on all four variables. 

The students of the DOT no longer realise that the VLE is a relatively new addition to the 

curriculum. It is noteworthy that all first to third year students have accessed the VLE within 

the last week despite it being vacation time (as at the 15th April 2018), while the fourth-year 

students are on clinical fieldwork resulting in reduced access (see paper 4). 

7.4. Objective C: Collaborate with individual lecturers to address 
micro-level issues 

Objective C of this research was to identify micro-level issues during the integration of BL, 

collaborate with individual lecturers to develop and implement an intervention, and measure 

the outcomes associated with the intervention. 
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While several micro-level issues were raised throughout the research there were two which 

stood out. The question arose as to whether we really were making a difference to the 

student success rates by implementing a large portion of BL activities within a PBL scenario, 

particularly in the third year of study where the pass-rate of the occupational therapy course 

was concerning. Secondly there was concern regarding effectively combatting ‘digital 

apartheid’ by the fourth year of study, particularly during rural fieldwork where students were 

away from home and residences. Papers 3 and 4 addressed these issues accordingly. 

Paper 3 presents evidence from the literature supporting the ‘no significant difference 

phenomenon’ in education research. This highlighted the challenge of having insufficient 

student numbers to have power to detect significance173,193, and supported the use of effect 

size to determine the impact of an intervention. Effect size was thus used in the statistical 

analysis in papers 3 and 4.  

The success rates of students through the degree remains a concern. As presented in Figure 

1.2 p. 11, the success rates of African and coloured students lags far behind the white and 

Indian students. Within the DOT the 2014 first year intake was 64 students, with the following 

demographics: 35 white students, 14 African students of which five were male, 11 Indian 

students and four coloured students. In 2017, the year they were due to graduate, only 23 

white students (65.7%) and five Indian students (45.5%) received their degree. There were 

no African or coloured students who succeeded in completing the degree without repeating a 

year. Paper 3 considers the influence of habituation to BL activities on the third-year 

paediatric PBL module on the pass rates for that module. 

The ten-week PBL module presented in Paper 3 was designed using two paper-based client 

scenarios, with videos of these clients to provide real-world authenticity. Apart from the PBL 

group sessions the students attended a number of F2F skills laboratories and participated in 

online learning activities, namely: a collaborative Wiki, a formative pre-clinical quiz, a 

compulsory interactive lesson, optional formative interactive lessons and accessing the 

content repository. In the years prior to this study, the class average for this module was 

typically below the pass mark, with nearly half the class failing the module. Habituation to BL 

was measured through the student access foot-print on the VLE during the 10 weeks of the 

PBL module. There was a significant difference (p≤0.002) in the per-student average access 

rate between the novice cohort and the habituated cohort, confirming that the habituated 

cohort were more comfortable with BL and accessed the VLE more frequently than the 

novice cohort as seen in Table 1 of Paper 3, p.71.  

The comparison of student performance on the practical competency assessment showed a 

small effect size (d=0.28), with a similar effect size (d=0.31) for the end-of-module knowledge 
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assessment. This effect is important, as the pass rate for the novice cohort was 48.3% 

compared to the 57.5% pass rate of the habituated cohort. Students who are more 

comfortable with the BL process appear to be at an advantage relative to their less-

habituated counterparts. Many studies on the impact of BL are short-term, with the students 

first exposure to online learning activities (thus they are novices to BL) being compared to 

traditional teaching methods with which they are more familiar. Most of these studies fail to 

provide evidence of the success of BL173,193-196. Paper 3 presents a longer-term impact where 

students transition from novice to habitual users of BL year-on-year throughout their course. 

By integrating BL into all years of the undergraduate occupational therapy curriculum the 

students view it as a normal part of how they study; it is nothing new! 

‘Digital apartheid’ was raised as an early concern of the lecturers (refer to 1.3 p. 14). This 

was addressed through installing a small in-house computer laboratory within the DOT 

building and placing a networked desktop in each of the PBL tutorial rooms. The Wi-Fi and 

network switches to the building were upgraded in 2009 during a building renovation. Despite 

the upgrade, the connectivity in the building remained somewhat unstable due to the end-of-

life status of the WITS network backbone and core. A full upgrade of the network 

infrastructure is currently underway but this has not yet reached the DOT building. Students 

also have access to campus computer laboratories, and evidence from Paper 2 suggests 

that most students have personal computing hardware and internet access off campus. The 

fourth-year of the occupational therapy degree consists mostly of clinical fieldwork rotations, 

with only 4 weeks of the fourth-year curriculum being on campus. Of particular concern was 

the rural fieldwork rotation during which the students are away from home in a public heath 

setting >300km from WITS. The rural environments are poorly resourced and student 

placement at a rural hospital often denies students access to University-networked 

computers. Paper 4 explored the impact of returning to a potential state of ‘digital apartheid’ 

through placement in a rural setting, and whether providing the students with a Tablet 

Computing Device (TCD) with pre-loaded data would effectively combat this.  

While the study presented in Paper 4 was limited in the small sample size due to a 

particularly small fourth-year class at the time, the results were relevant in considering how 

fieldwork placements may be subjecting the students to ‘digital apartheid’. The students self-

reported perceptions of their knowledge and ability when rating the learning objectives of all 

their fieldwork rotations, prior to and post all fieldwork, were noted using a 5-point Likert 

scale. Students were blinded to the fact that the study was concerned with the rural fieldwork 

learning objectives. The control group did not have access to the TCDs or additional pre-paid 

data while the experimental group did. As expected, there was a significant difference in the 

pre-post test data for all fieldwork learning objectives as the students gained experience in 

those areas while on the fieldwork rotation.  
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Of value is the outcome of a significantly larger effect of the students’ access through the 

TCD on their self-reported knowledge gain for the experimental group’s rural fieldwork 

learning objectives as compared to their own other fieldwork learning objectives, and as 

compared to all learning objectives of the control group. The control group’s perceived 

knowledge gain for the rural learning objectives was similar to that of their and the 

experimental groups’ other fieldwork learning objectives. This finding indicates that the 

control group were at no greater disadvantage while on the rural fieldwork than when on 

other fieldwork placements. This study also revealed the hidden element of ‘digital apartheid’ 

across all fieldwork. Further investigation revealed that most urban clinical placements do not 

allow students access to their network via the placement computers nor the placement Wi-Fi. 

Students are limited to only accessing from home or campus during these times, which 

disadvantages the students who are unable to afford the prohibitive costs of mobile data.  

Paper 4 points to the need for negotiation with clinical placements for student access to the 

network. This may improve students’ performance by allowing access to as-needed 

information via the VLE and other validated online resources. Alternatively, if affordable, the 

provision of TCDs for the placements where access to the network is limited should be 

considered. 

7.5. Objective D and E: Stakeholder reflection of the macro-level 
of the research and suggested guidelines for Blended 
Learning integration 

Objective D of the thesis was to critically reflect on the macro-level integration of BL on the 

undergraduate occupational therapy curriculum from the perspectives of each stakeholder 

group in order to observe the effect and specify the learning and development that took 

place. Objective E of this thesis was to offer a guideline for other departments engaging with 

integrating BL into their undergraduate therapeutic sciences curricula, particularly within the 

context of PBL. These objectives are addressed together as the outcome of integrating the 

stakeholders’ reflections provides the guidelines.  

Paper 5 presents a reflection of the views of the stakeholders over the six years of the study. 

This is a long-term reflection, thus again contributing to a broader impact of BL than the 

many short-term, novice-user studies typically presented when investigating BL. Brookfield189 

proposed four lenses through which critically reflective teachers can reflect on their teaching 

practice. These were used to qualitatively analyse the data from all stakeholders as 

presented in Table 2 of Paper 5 p. 84. Two core categories emerged which contribute to a 

practice guideline: Drivers of change and Outcomes of BL integration. 
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7.5.1. Drivers of change 

Six drivers of change emerged as influencing the process of integrating BL into the 

undergraduate occupational therapy curriculum, having potential to either positively or 

negatively impact the outcomes of BL. These drivers of change should be considered as key 

elements when initiating the process of integrating BL into a PBL curriculum in similar 

settings.  

7.5.1.1. Buy-in and goodness of fit 
Buy-in from all stakeholders was a key change agent. The collaborative decision by the staff 

of the DOT in the 2008 internal audit was supported by the head of the School of Therapeutic 

Sciences. Subsequent commitment to the process by the head of the DOT and the head of 

the School of Therapeutic Sciences ensured the active sourcing of funding to support two 

dedicated staff positions, as well as upgrading of facilities to support BL. The commitment of 

the lecturers to the process ensured their openness to being trained on use of the e-learning 

tools, and through instituting regular curriculum meetings for all lecturers, the pedagogy of 

the BL within PBL was regularly discussed. The decision that all PBL modules from first to 

fourth year would hold an online component and that all announcements and notices would 

be done via the news forum rather than the physical paper notice board drove the students to 

their class VLE on a regular basis through fear of missing announcements. Student buy-in 

was rapid as they saw the benefit of all having access to the same information. This drove 

the cycle whereby students started requesting that certain content be posted to the VLE, 

which further encouraged lecturer buy-in.  

The goodness of fit element may not always be present and is often a barrier to integration of 

BL when the person supporting the process is a poor fit to the context of the curriculum. The 

fact that I was an occupational therapist who had lectured in the DOT was an advantage as I 

was an ‘insider’. The lecturers trusted my understanding of the occupational therapy 

curriculum, and during training and support sessions I was able to provide contextual 

occupational therapy examples to illustrate BL concepts and learning activities. This is 

possibly one unique factor to this research, as instructional designers or educational 

technologists typically are trained to support BL across the professions, and typically have an 

education background rather than a profession-specific background148. It is thus valuable for 

those supporting the lecturers in their BL journey who are not from the profession to take 

time to understand the curriculum, spend time with the lecturers while they teach, and build 

the relationship through showing authentic interest in their curriculum. Goodness of fit can be 

developed by active involvement in the curriculum in order to shift from being perceived as 

an ‘outsider’ towards an ‘insider’ presence. 
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Buy-in was achieved through collaborative decision making and commitment from all 

stakeholders. If goodness of fit is not initially present this should be a focus to ensure that 

buy-in is retained over time, and the relevance of the BL activities remains at the forefront. 

7.5.1.2. Being evidence-based 
Siemens98 proposed connectivism as a learning theory for the 21st century, which formed the 

foundation theory for integrating BL into the undergraduate occupational therapy curriculum. I 

actively engaged with the literature throughout the research process, attended two 

international education conferences, and presented annually at local health science 

education conferences and occupational therapy conferences. I was awarded the SAFRI 

fellowship in 2011 which grounded my understanding of health sciences education within the 

Sub-Saharan Africa context, adding to the knowledge that I brought to the PAR. The rapid 

technological developments throughout the six years of the study required active vigilance to 

the opportunities and challenges that rapid development brings. It is vital in integrating BL 

into a similar PBL curriculum that keen attention is focused on understanding the learning 

theory that is adopted and in being evidence-based. 

7.5.1.3. Just do it! 
Naysayers find reasons why BL will not work for them and thus for the whole community. If a 

naysayer is given the power to hinder the process through fear that some aspect will not 

succeed, then the integration of BL will not succeed. Many concerns and suggested 

obstacles were raised in the early phases of the PAR. Through the motto of ‘just do it!’ I 

made decisions that were time sensitive such as the decision to use a local version of 

Moodle as the VLE rather than hold out for a stable WITS VLE (refer 1.9.1 p. 44). The 

lecturers were encouraged to try new learning activities – to ‘just do it!’, with my support and 

with an alternate learning activity at the ready should something go wrong. Confidence grew 

with each successful learning activity. As one lecturer succeeded the ripple effect took over, 

giving other lecturers the confidence to ‘just do it’. On the whole the successes far out-

weighed the failures. When an activity didn’t work, such as the server not initially coping with 

simultaneous access of the whole class for an online class-test, a paper-based version was 

available in the one instance and in another the students were given staggered start times. 

Through being available and helping the lecturer adapt as an issue emerged, the confidence 

to ‘just do it!’ grew. 

It is important to not let the naysayers become a barrier to initiating BL into a PBL curriculum, 

and without engaging in any activity it is impossible for them to learn how to accommodate 

the issues that do arise. The stakeholders of the PAR all learnt to adapt and improve their BL 

engagement through initially ‘just doing it!’. 
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7.5.1.4. Support 
Having the support of the head of the School of Therapeutic Sciences and being afforded the 

budget to hire a graphic designer contributed to improving the technology support available 

to the lecturers of the DOT. Being available to the lecturers of the DOT for training and 

individual support (such as with Paper 3 and 4) and as highlighted in Paper 5, provided 

lecturers with a sense of security to try new BL activities and engage with the curriculum in 

innovative ways. In many other contexts the e-learning support, instructional design team 

and educational technologists are housed centrally within an institution. In fact at WITS the 

eLearning Support and Innovation team197 is housed on the main university campus, 

comprising of four to six instructional designers to support all five faculties incorporating 33 

schools and more than 3000 courses. In contrast, we started as a team of two, myself and a 

graphic designer, and grew to a team of four (myself, the graphic designer, an instructional 

designer and a technician) to initially support the DOT and, over the six-year period, 

incorporating the four other departments within the School of Therapeutic Sciences, hosting 

48 VLE courses. We are housed in proximity to all the departments, and are thus able to 

provide support at a moment’s notice.   

The availability of support to lecturers was a definite driver of change as we became 

embedded in the DOT and were considered an integral part of the teaching team. Support 

has to be easily accessed at the time of need to be perceived as giving a sense of security 

for lecturers to try new ways of using the technology, which central units such as the WITS 

eLearning Support and Innovation unit are unable to provide to non-central campuses. For 

successful integration of BL, the support team should be available to ensure the lecturers 

develop the confidence and skills to do it themselves. Initial hand-holding is soon overtaken 

by peer-to-peer lecturer support and internal transfer of skills.      

7.5.1.5. Students are primed for Blended Learning 
Paper 2 provided evidence that students are primed for BL in that the majority of first-year 

occupational therapy students rated their digital media proficiency at a mode of 8 on the 10-

point scale, 68.5% had a personal computer/laptop and 70.5% had off-campus internet 

access at the start of their degree. This was supported in the qualitative evidence presented 

in paper 5 indicating that students are starting to develop their personal learning 

environments and networks outside of the VLE. While ‘digital apartheid’ remains a concern, 

we have noted a ‘catch-up’ effect of the skills dimension within the first year of study, 

dispelling the concerns that students do not have the digital skills to cope with the academic 

demands of the degree. However, the virtual and material dimensions remain a concern.  

Students are primed for BL, most of them are of the net-generation, and the iFacebook 

generation will soon enter higher education88,125. Awareness of the impact of ‘digital 
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apartheid’ should not be lost, but rather accommodated and the process of integrating BL 

into similar PBL curricula should continue, with the confidence that the students are primed 

for BL. 

7.5.1.6. Hurdles to Blended Learning 
This research has been supported by extensive grant funding from the Department of Higher 

Education and Training. This funding is awarded in two-year tranches which require reporting 

on the use of the funds and the outcomes, with reapplication for each new tranche. These 

funds are thus not guaranteed and the allocation varies with each tranche. Of concern is the 

fairly static nature of the staffing portion of the grant, which limits annual salary increases, 

staff promotion and expansion of staffing to cope with massification. While the affordances 

offered by this grant have been substantial in contributing to the success of this research, the 

potential that the funds may decrease or be removed would place a considerable hurdle to 

the continued development and innovation of BL within the occupational therapy curriculum. 

Third-stream income in the form of online continued professional development courses is 

being initiated, but is unlikely to fully support the staffing, operational and equipment budget 

of the e-learning team. Our approach is to skill the lecturers to become independent, but 

developments in the field of BL would possibly be left unexploited as the lecturer focus is on 

profession-specific rather than educational developments. Funding streams for sustainability 

should be carefully considered in similar contexts when integrating BL into a PBL curriculum. 

Paper 1 presented the limited capacity of the server hosting Moodle as an early hurdle 

impacting the integration of BL into the undergraduate occupational therapy degree. Paper 5 

revisited various hurdles, noting that while they were a barrier, the upgrade of the Moodle 

software versions and migration to a server with larger capacity had mitigated much of the 

concerns regarding simultaneous access during online examinations. Most of the PBL end-

of-module knowledge assessments are now in the form of online class tests hosted on 

Moodle, without the need to stagger the start or have paper-based versions available. 

Lecturers now trust the system. 

Paper 1 and 5 presented the instability of the WITS network infrastructure, fluctuating Wi-Fi 

connectivity, and the local power infrastructure that are unpredictable hurdles which create a 

degree of frustration when online activities are disrupted. The drive towards mLearning as 

presented in paper 4 presents a strategy for combatting the power outages, but as noted in 

the paper, the cost of mobile data in South Africa is among the most expensive on the 

African continent. Stable bandwidth is thus a vital consideration in implementing BL in a 

similar context. At WITS the network infrastructure is currently in the process of being 

upgraded, but as an 18-month project the new infrastructure will not reach the DOT within 

the current academic year.   
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7.5.1.7. Conclusion to the drivers of change 
This section presented six drivers of change that emerged from the qualitative analysis of the 

data collected over the research period and supported in all the papers presented in this 

thesis. These form the key considerations for similar initiatives to better predict the 

successful integration of BL into a similar PBL curriculum. 

7.5.2. Outcomes of Blended Learning 

This research constituted a long-term investigation into the integration of BL into the 

undergraduate occupational therapy curriculum. Unlike many short-term studies into the 

outcomes of BL this thesis benefits from the effect of habituation, familiarity, skills 

development, experiencing success as a motivator, and the sense that ‘there is no going 

back,’ as suggested in the conclusion to paper 5. Students currently enrolled in the 

occupational therapy courses are unaware that BL is a relatively new component to the PBL 

curriculum delivery in the DOT. They have come to expect online learning resources, self-

evaluation and formative learning opportunities and the open lines of communication that the 

VLE facilitates.  

7.5.2.1. Success 
The five papers of this thesis present the success of integrating BL into the undergraduate 

occupational therapy curriculum as summarised in 7.2 to 7.4. The DOT has fully adopted BL 

as an integral part of the way teaching and learning are done. It is now deemed to be normal! 

While innovation is a continual process, the success drives continual engagement and 

participation in developing the BL approach to teaching and learning within the DOT.  

As presented in paper 5, the increase in research publication output of the DOT during the 

course of the research can be viewed as an outcome of integrating BL into the curriculum. 

The lecturers’ digital literacy skills have improved and their confidence in using software that 

supports academic writing is an indirect consequence of their BL content creation and 

engagement with technology. The element of time saving was suggested as affording 

lecturers the opportunity to conduct research, which is a key performance area for all 

academics, as well as to increase their capacity for supervision of postgraduate students. 

7.5.2.2. Student related outcomes 
Paper 5 presented qualitative outcomes of the integration of BL which supported the 

students learning and participation in the courses. Communication between the lecturers and 

between lecturers and students improved as email chains and text-message communication 

trees gave way to the news forum. Students feel reassured that they have the same 

information as their peers, they have easy access to their marks which allows them to gauge 
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their potential for succeeding in the course or initiates early intervention for the at-risk 

student. One of the concerns with PBL is that students may have different responses to the 

learning outcomes and inconsistent information between groups139,145. Students and lecturers 

perceived greater transparency of the curriculum through collaboration on the VLE and 

sharing of PBL wiki pages between groups. Students have a sense of instant gratification in 

that marks from online class-tests are released soon after the test is written, and the 

turnaround time for feedback on their clinical performance has improved through the 

electronic rubrics used by the lecturers. Instant gratification was also suggested as a 

frustration at times when students expected online resources to be available or information to 

be released in a timeframe that lecturers were unaware of or unable to meet. The 

expectation of instant gratification should be managed through communication. 

7.5.2.3. Valued as a game-changing project 
The integration of BL into the undergraduate occupational therapy curriculum was 

recognised by WITS as a game-changing project in 2010 when the team was awarded the 

Vice Chancellors Team teaching award for the impact within the DOT. As presented in paper 

5, the other departments in the School of Therapeutic Sciences have requested support and 

adopted a similar process of integrating BL into their curricula. In 2017 the project was again 

awarded the Vice Chancellors Teaching and Learning Award in the Team category, this time 

for the impact on teaching and learning across the whole School of Therapeutic Sciences. 

7.5.2.4. Conclusion of the outcomes of Blended Learning 
The five papers presented in this thesis present both the positive outcomes and the ongoing 

concerns that have emerged. The influence of the integration of BL into the undergraduate 

occupational therapy curriculum is evident in the success in terms of student and lecturer 

participation, student and lecturer attitudes towards BL, and the effect that BL has had on 

student performance (paper 3) and their perceived knowledge gain (paper 4). Lecturers are 

proficient in creating their own content, and continue investigating new opportunities that BL 

may bring to their PBL modules. Paper 5 presents a detailed account of the outcomes of BL 

in the context of the WITS DOT, suggesting that the drivers of change have been effective in 

integrating BL into the undergraduate occupational therapy curriculum. 

7.6. Conclusion 
The five papers presented in this thesis provide evidence that the PAR that integrated BL 

into the undergraduate occupational therapy curriculum positively influenced the teaching 

and learning activities of the DOT. The drivers of change provide others in similar 

educational contexts engaging in PBL with six strategic aspects to guide the process of 
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initiating BL integration. While there are hurdles to overcome in any context, by ensuring that 

there is buy-in from all stakeholders and a goodness of fit between the stakeholder groups, 

remaining evidence based, having as-needed support, and recognising that students are 

primed for BL, the stage is set to ‘just do it!” 

7.7. Limitations 
The limitations of the research contributing to the papers presented in this thesis are 

presented within each paper. While there is evidence of elements of ‘digital apartheid’ 

contributing to the student and lecturer stakeholders’ engagement with BL, the thesis did not 

deal in-depth with the state of ‘digital apartheid’ present across all three dimensions. 

7.8. The way forward 
Blended Learning is embedded in the day-to-day curriculum delivery within the DOT and 

technology is now viewed as an enabler to support the curriculum. ‘Digital apartheid’, 

disappointing throughput rates and massification continue to loom over the DOT, with no 

indication that staff or infrastructure resources will increase.  

Recently the unavailability of clinical placements for the increasing number of students is 

concerning, placing the requirement to achieve the >1000 hours of clinical fieldwork under 

threat. Students are being sent to fieldwork sites that are further away from WITS, which 

influences the ability of the lecturers to regularly conduct fieldwork supervision visits. The 

affordances of mobile technology and collaboration with clinical sites for broadband access is 

being negotiated to allow lecturers to do virtual site visits using video conferencing 

applications.  

Fixed desk computing environments have proved limiting when considering the collaborative 

nature of the 21CLD, particularly when considering the BL nature of PBL within the 

occupational therapy curriculum. The development of a flexible, adaptable, mobile 

technology-rich learning spaces allows the DOT to transition into integration of physical 

spaces with the F2F and online elements in the next level of blending. The recent addition of 

such a space, the eZone, within the School of Therapeutic Sciences is a first within WITS 

and other universities in South Africa. This is a teaching space as opposed to a library style 

space198 and was recently showcased in the WITS research magazine, Curiosity199.  

As technology shapes the world we live in and the fourth industrial revolution redesigns the 

world of work, pedagogy should not just keep up but should leap ahead of the innovation 

curve if we wish to prepare students to adapt to their ever-changing careers. 
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7.8.1. Further research 

When learning spaces are considered, further research will focus on incorporating 

technology into learning space and will aim to understand the role of teaching and learning 

spaces in blended learning. The following investigations will be conducted: 

1. A quantitative investigation of the booking logs, records of the learning activities, the 

devices used and profiles of students participating in these learning activities. 

2. A qualitative investigation through key informant interviews will document the lecturer 

and student experiences. 

‘Digital apartheid’ has emerged as a multi-dimensional construct which influences students 

and lecturers to varying degrees. Understanding the scope and impact of ‘digital apartheid’ 

on health sciences education needs to be explored as an extension of this thesis. Should 

evidence emerge that students and lecturers experience oppression through ‘digital 

apartheid’, then the potential of BL and 21CLD as emancipatory strategies may be explored 

to address such identified inequality. 
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