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ABSTRACT

Background

The Covid-19 pandemic presented unprecedented challenges that could provide opportunities
to improve dental education. Most papers reporting these challenges and opportunities came
from high-income countries, so exploring students’ experiences during emergency remote

learning (ERL) in low-resource settings is imperative.

Methods

A descriptive, cross-sectional, online survey was sent to 154 Bachelor of Dentistry students at
the University of the Witwatersrand in October 2020. The questionnaire included open- and
closed-ended questions. Quantitative data were analysed using descriptive and inferential

tests. The open-ended responses were analysed using content analysis.

Summary of results

The response rate for the survey was 67.5% (99/154). There was a significant difference
across the five years of study between urban and rural locations during ERL and the type of
internet connection the respondents used. Respondents’ preferred teaching modalities
changed from before to after ERL, with more preferring blended learning over contact or

fully online learning.

Conclusions

The tumult created by the sudden shift to ERL should be viewed as a learning curve to
broaden our knowledge of how best to harness the affordances of online learning. The
exposure to online learning appears to have shifted dental students’ preferences towards
combined online and contact learning. More blended learning has implications for integrating
online learning into the dental curriculum in ways that enhance learning and requires broader
institutional support. Recommendations are made for ways that such support could be

provided.
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CHAPTER 1: BACKGROUND AND CONTEXT

1.1. INTRODUCTION

This study is set against the background of the affordances and challenges of online learning
highlighted during the Covid-19 pandemic. The chapter introduces relevant concepts and

models from the literature that provide a foundation for the study.

The context for the study is the School of Oral Health Sciences at the University of the
Witwatersrand and its response to the global Covid-19 pandemic. The chapter also discusses
the problem motivating the study and the research aim and objectives arising from this

problem.

1.2. ONLINE LEARNING IN HIGHER EDUCATION

Since the 1980s, information and communication technology (ICT) has been more widely
integrated into higher education (Hamissi, Gholami & Hamissi, 2013; Englund, Olofsson &
Price, 2017). One of the driving forces behind the integration is that tertiary institutions
“cannot ignore the societal trends related to the information and communication
technologies” (Pavel, Fruth & Neacsu, 2015: 704). Online learning, or using ICT to access
the internet for education, goes beyond distributing documents in electronic format to
learners via the internet (Ellaway & Masters, 2008). Online learning includes a pedagogical
approach that typically aspires to be flexible, engaging and learner-centred and encourages
interactions between staff members, staff and learners, and learners and learners (Ellaway &

Masters, 2008).

Online learning offers many benefits. It allows learners, without any restrictions on place and
time, to access diverse learning tools, including discussion boards, lectures, assessments, and
content repositories and to engage in document sharing (Ngai, Poon & Chan, 2007).
Appropriately designed online learning materials can promote learners’ autonomy in the
learning process, offer opportunities for self-paced learning and collaboration, and reduce
operating costs for institutions (Ngai, Poon & Chan, 2007; Dominici & Palumbo, 2013;
Mohammadyari & Singh, 2015).



Despite the potential benefits of online learning, the widespread integration of ICT into
higher education is affected by several factors across national, institutional, and teacher and

learner levels (Piccoli & Ahmad, 2001; Lee, Yoon & Lee, 2009).

1.2.1 National level factors

Several countries began investing heavily in ICT in education in the 1980s, with many,
including South Africa, introducing ICT integration as a national policy (Kozma, 2008). The
broader use of ICT in education contributed to the digital divide, defined as “inequality of
access to the internet” (Castells, 2002: 248). Internet access is a “requisite for overcoming
inequality in a society in which the dominant functions and social groups are increasingly
organised around the internet” (Castells, 2002: 248). However, some parts of the world still
do not have internet access due to their economic status. Digital inequalities across societies
are attributed to economic, social, geographical, and generational divides (Mathrani, Sarvesh
& Umer, 2021), but the digital divide does not only refer to a lack of internet access. Van
Dijk and Hacker (2003) believe four other types of deficiencies contribute to the digital
divide, namely, the lack of

e mental access — basic digital experience

e material access to digital devices and network connections

e skill access — a lack of digital skills

e usage access — the lack of meaningful usage opportunities

The Organisation for Economic Cooperation and Development identified another type of
digital divide, the digital gender divide, which refers to discrimination that prevents women
from realising equal benefits from emergent digital opportunities (Borgonovi et al., 2018).
Women are still subjected to socio-cultural norms and a lack of education, which can be
exacerbated in crises. In addition, women often bear household burdens that would affect
females’ ability to work and study at home more than males (Mathrani, Sarvesh & Umer,

2021).



1.2.2 Institutional-level factors

For online learning to be effective, institutions should be well-equipped and ready for online
teaching and learning. Adequate infrastructure includes strong Wi-Fi connections, enough
network points, and rooms specially allocated to teachers for online teaching to be delivered.

Institutions must also provide ICT training for teachers to use ICT efficiently and effectively.

1.2.3 Teacher- and learner-level factors

One of the challenges to integrating ICT into higher education is the lack of digital literacy
among teachers and learners. Digital literacy is a fundamental life skill essential for online
learning (Pavel, Fruth & Neacsu, 2015). Digital literacy was first described by Gilster (1997:
1) as “the ability to understand and use information in multiple formats from a wide range of
sources when it is presented via computers”. This utilitarian definition evolved into a broader
approach encompassing attitudes when Bawden (2008) defined digital literacy as “the set of
attitudes, understanding and skills to handle and communicate information and knowledge
effectively, in a variety of media and formats.” Since 1997, many definitions of digital
literacy have been recognised, including the plural digital literacies (Spante et al., 2018). The
2011 technical report by Ala-Mutka (2011), in which they mapped digital literacies (see
Figure 1. 1), highlights the overlap between the different literacies comprising digital literacy.



internet literacy

ICT
Literacy

Figure 1.1 Mapping digital literacy and other main concepts (Ala-Mutka, 2011)

Over time, the functional concept of digital literacy has been replaced by digital competence
(Spante et al., 2018). The European Commission (European Parliament and the Council,
2008) related digital literacy to digital competence as follows: “Digital literacy is the skills
required to achieve digital competence... Digital literacy is underpinned by basic technical
use of computers and the Internet”. The broader concept of ‘digital competence’ goes beyond
the literacy required for using ICT (Redecker & Punie, 2017), extending to how individuals
use it (Janssen et al., 2013; Falloon, 2020). Given the range of definitions, ‘digital literacy’
will be broadly defined in this study as “the ability to handle technological devices (hardware
and software)” (Machin-Mastromatteo, 2012). Digital competence will be defined as the

... set of knowledge, skills, attitudes, strategies and awareness which are required
when ICT and digital media are used to perform tasks, solve problems,
communicate, manage information, collaborate, create and share content, and
build knowledge in an effective, efficient and adequate way, in a critical, creative,
autonomous, flexible, ethical and a sensible form for work, entertainment,
participation, learning, socialisation, consumption and empowerment (Ferrari,

2012).

Although recent generations have been touted as ‘digital natives’ (Prensky, 2001a,b), this

notion has been disproved and does not automatically suggest that they are digitally literate

4



(Ng, 2012). At the most fundamental level, teachers need appropriate training to promote the
different types of knowledge required to use technology effectively for teaching and help
them develop appropriate skills to design learning materials. Mishra and Koehler’s (2006)
technological pedagogical content knowledge (TPACK) framework (see Figure 1.2) remains
widely used to inform the types of knowledge teachers need to integrate ICT and “to inform

and guide research in the area of teaching with technology” (Angeli & Valanides, 2009: 155).

- L

pedagogical
khowl edge

Content
knowledge

technological
knowledge

contexts

Figure 1.2 Technological Pedagogical Content Knowledge (TPACK) framework (Mishra &
Koehler, 2006)

1.3. ONLINE LEARNING IN HEALTH SCIENCES EDUCATION

Online learning can be completely online, as in distance learning, or combined with face-to-
face teaching in what is known as blended learning (Graham, 2006). Blended learning is the
most common method of integrating online learning in the health professions (Choules, 2007,
Al-Shorbaji et al., 2015). Garrison and Kanuka (2004) introduced a vital quality dimension
and intentional design to blended learning. These authors refer to blended learning as the
“thoughtful integration of classroom face-to-face learning experiences with online learning
experiences” (Garrison & Kanuka, 2004: 96). The idea of intentional design for blended-

learning interactions differentiates blended learning from enhanced classroom teaching on the



one hand, and fully online learning, on the other (Garrison & Kanuka, 2004; Jonassen et al.,

2008; Ertmer & Newby, 2013).

Whether referring to completely online teaching or a component of blended learning, the
quality dimension of online learning is based on its potential to promote deep or meaningful
learning when used in constructivist pedagogical ways (Jonassen et al., 2008; George &
Sanders, 2017; Sanders & George, 2017). Constructivism is a learning theory that describes
how knowledge is constructed (Kanuka & Anderson, 1999). The constructivist principles that
underpin meaningful learning require students to engage with concepts that promote

knowledge construction (Schweisfurth, 2011).

One of the reasons blended learning is the preferred approach in health sciences education
(HSE) is because HSE involves both theoretical and clinical teaching. According to the social
cognitive model of sequential skill acquisition (see Figure 1.3), learning happens in two
phases — first socially and then individually (Schunk, Schunk & Zimmerman, 1997,
Zimmerman & Kitsantas, 2002). The social-learning phase involves observing a skilled
practitioner demonstrating a skill, followed by imitation of the modelled behaviour, before
moving towards a self-directed practice that culminates in the self-regulated performance of

the desired skill.

I
observational imitation/ If Jati
learning/ modelling emulation I self-control sell-regulation
|

Social learning experiences I Self-directed practice
1

Figure 1.3 Social cognitive model of sequential skill acquisition

Demonstrations also form the basis of acquiring technical skills in Peyton’s four-step model
of demonstration, deconstruction, comprehension, and performance (Walker & Peyton,
1998), which was effective for teaching procedural skills across health-profession education
(Giacomino, Caliesch & Sattelmayer, 2020). Demonstrations are the second step of the five-
step model for teaching psychomotor skills (George & Doto, 2001). Clinical-skill videos can
demonstrate technical skills by providing examples of best practices (Hibbert et al., 2013).



However, reports suggest that both students and clinicians prefer skills videos to be blended,

i.e., in combination with contact teaching (George et al., 2019).

1.4. ONLINE LEARNING AND SELF-REGULATED LEARNING

Self-efficacy describes how an individual judges their own capabilities in executing courses
of action which leads to attaining or achieving a designated goal (Zimmerman, 2000). In the
context of teaching and learning, self-efficacy promotes students’ autonomy such that
students, together with educators, become assessors of their own work. The level of self-

efficacy depends on the difficulty of a given task.

According to Martin and Marsh (2006a), the self-efficacy dimension of resilience can be
fostered through less didactic teaching and more self-directed learning (SDL). Self-directed
learning is defined as the “process in which individuals take the initiative, with or without the
help of others, in diagnosing their learning needs, formulating goals, identifying human and
material resources for learning, choosing and implementing appropriate learning strategies,

and evaluating learning outcomes” (Knowles, 1975: 18).

SDL was emphasised as a critical approach to cultivating spontaneous and motivated learners
(Chen, Chen & Tsai, 2021) and “salvaging the academic year during the COVID-19
pandemic” (Mahlaba, 2020: 123). SDL aligns with the theory of constructivism, which
implies that learners are engaged with and in control of their learning process (Clark, 2018).
Student autonomy forms a major component of SDL, suggesting that discovery learning and
collaborative learning can be implemented as instructional approaches to encourage
autonomy and responsibility (Clark, 2018). However, two challenges were identified with
this approach. First, online education is believed to be “... a representative metaphor of
constructivism where the subject of learning is shifted from the teacher to the student,
emphasising the autonomous, reflective, and responsible role of the student” (Kang, Choi &
Chang, 2007: 403). However, online or technology-enhanced learning is not inherently
constructivist (Judson, 2006) unless educators design online-learning interactions that help

students construct their own knowledge.



The second challenge regarding SDL as a critical approach to cultivating spontaneous and
motivated learners during the pandemic is that the terms self-regulated learning (SRL) and
SDL are sometimes used interchangeably (Saks & Leijen, 2014), whereas they have different
emphases (Voskamp, Kuiper & Volman, 2020). The broader concept of SDL encompasses
students taking responsibility for the learning process, whereas SRL refers to the independent
completion of tasks designed by teachers (Saks & Leijen, 2014). SRL is thus a component of
SDL, but SRL does not require SDL (Saks & Leijen, 2014). Despite their theoretical
differences, SDL and SRL require skills that must be developed through purposeful teaching
(Bolhuis & Voeten, 2001), suggesting that teachers cannot assume that all students possess
these skills to the same extent. In addition, self-regulated behaviour speaks to an internal
locus of control, that is, the extent to which individuals believe they have control over events.
Such control would have been difficult to exercise during the stress and uncertainty
associated with a pandemic. Song et al. (2021) also highlighted the insurmountable pressures
experienced by health professionals, which increase their risk of various psychological

problems, such as anxiety, fear, depression, and insomnia (Martin & Marsh, 2006b).

1.5.  ONLINE LEARNING DURING THE COVID-19 PANDEMIC

The Covid-19 pandemic resulted in many countries implementing lockdowns and social
distancing to combat the spread of the disease. Most academic institutions worldwide
responded to the pandemic restrictions with a great online transition (Howard et al., 2022) to
emergency remote teaching (ERT) to allow academic programmes to continue online
teaching. ERT involves a sudden shift from traditional to remote teaching in emergencies like
the Covid-19 pandemic, providing insufficient time for planning (Affouneh, Salha & Khlaif,
2020). This rapid change from traditional to online teaching during the pandemic occurred

regardless of students’ and educators’ readiness for online learning.

Affouneh et al. (2020) cited multiple challenges associated with ERT, including educators
working in highly stressful situations while not knowing how long the crisis will last;
students complaining about educational inequalities and difficulties accessing educational

resources, and teachers’ concerns about students’ engagement in ERT.



ERT’s novel challenges can be viewed as opportunities for education leaders and
policymakers to learn new lessons about education in crisis and develop all facets of their
online-learning systems (Affouneh et al., 2020). For example, faculties should reprioritise
their goals, reorganise their course materials and provide training on remote teaching (Iyer,
Aziz & Ojcius, 2020). Moreover, faculties should be reassured regarding the capacity of

departments to adapt to such crises.

1.6. PROBLEMS MOTIVATING THE STUDY

South Africa went into total lockdown (Alert Level 5) at midnight on 26 March 2020, after
the first national case of SARS-CoV 2 was reported. During Alert Levels 4 and 5, all contact
teaching was suspended. Like other education institutions, higher education institutions
responded by moving online teaching, highlighting the lack of national, institutional and
teacher and learner readiness for large-scale, sustained remote teaching. Health sciences
students resumed clinical training on 1 August 2020, when the lockdown restrictions were
adjusted to Alert Level 3.

1.6.1 The impact of the pandemic on digital divides

Digital divides became more visible when students were required to work from home during
the pandemic, drawing attention to rural/urban differences in their access to devices and data
(Pelletier et al., 2021). Africa is one of the continents hampered most by widespread poverty
(Fuchs & Horak, 2008). South Africa (SA), although the World Bank classifies it as an
upper-middle-income country (World Bank, 2022), is regarded as the most unequal country
in the world (World Bank Group, 2018). Data costs are higher in SA compared to other
African countries thus adding to the problems of students’ variable access to devices and Wi-

Fi (Moyo, 2022).

1.6.2 Variable uptake of blended learning at the University of the Witwatersrand

The University of the Witwatersrand (Wits University) introduced blended learning in 2012.
Subsequent strategy and policy documents, including the 20152019 Learning and Teaching
Plan, Wits Digital Learning and Teaching Strategy (Crouch, 2018), and Wits Learning and
Teaching Plan 2020-2024 (University of the Witwatersrand, 2019a) reaffirmed the



University’s commitment to ‘Increasing flexible and life-long learning opportunities’
(University of the Witwatersrand, 2019), including blended teaching and learning. Despite
blended learning being adopted as “integral” to the university’s 2015-2019 Learning and
Teaching Plan, a five-year review described blended learning as having taken “a long time to
find traction within the University” (University of the Witwatersrand, 2019b: 84). Blended
learning was variably implemented across the university, with some teachers making limited

use of ICT before the pandemic.

A policy document released in November 2020, the Plan for Learning and Teaching in 2021
(University of the Witwatersrand, 2020), outlined the steps taken by the University from
April 2020, many of which continued into 2021. However, many of these responses were
unavailable during the early part of ERL, making it difficult for faculty and students to
transition to online learning. The University’s responses to ERT and emergency remote
learning (ERL) included implementing a laptop and data programme and, in conjunction with
internet service providers (in a national response), zero-rating some educational websites.
The laptop programme provided students and staff with 30GB of data monthly. The
University also offered training and assistance for teachers, which was supplemented in the
Faculty of Health Sciences (FHS) by staff training on multiple online teaching methods,
including creating voice-over PowerPoint (VoPP) presentations, to facilitate the rapid
transition to ERL and the effective use of the University’s learning management system
(LMS), Sakai. Despite the University’s efforts to support teachers and students, institutional
barriers were identified. Banda (2020) pointed out that Wits University’s legacy IT
infrastructure could not fully support online learning and teaching during the early stages of

the pandemic.

1.6.3 Problems facing the School of Oral Health Sciences

The School of Oral Health Sciences (SOHS) at Wits University is one of four South African
dental schools offering the Bachelor of Dental Science (BDS) or the equivalent Bachelor of
Dental Surgery (BChD). The first two years of the five-year BDS programme at Wits
University include theory and pre-clinical teaching conducted in the skills laboratories at the
adjacent Charlotte Maxeke Academic Hospital. The last three years of the BDS course focus
on clinical training in four polyclinics at Charlotte Maxeke Johannesburg Academic Hospital.

Before the Covid-19 pandemic, SOHS was facing several challenges, including increases in

10



the number of students enrolled at the first-year level. The increased student numbers resulted
in space shortages and double lecturing, whereby a lecturer delivers the same lecture twice to

different groups of students.

Dental teaching faced unique challenges during the ERL (Sukumar, Dracopoulos & Martin,
2021). It combines theory, laboratory, and clinical practice (Santos et al., 2021) with the
clinical training component encompassing technical and non-technical skills (Santos et al.,
2021). Extraction techniques exemplify a chair-side technical skill, while clinical reasoning,
decision-making, and communication are non-technical soft skills (Michels, Evans & Blok,
2012; Hibbert et al., 2013). The challenge of infection control for students was exacerbated
due to the chair-side nature of clinical dental teaching, primarily due to the aerosols generated
when treating non-mask-wearing patients. While clinical skills videos may have offered an
alternative to replace clinical training during the hard lockdown (Lala et al., 2021), the
resources, planning, and preparation required to record videos may not always have been
possible during the pandemic. SOHS did not stipulate the teaching method lecturers should
use during ERT, but they advocated uploading the content to the LMS, Sakai.

Some authors believe that a graduate dentist must be able to utilise ICT for personal and
professional development regardless of their priorities in research, public health, teaching or
clinical care (Hamissi, Gholami & Hamissi, 2013). However, scant literature is available on
ICT integration into dental education (Saxena et al., 2018). Certainly, the move to ERT and
emergency remote learning (ERL) emphasised the SOHS’s limited use of ICT before the

pandemic.

1.7. STUDY AIM AND OBJECTIVES

1.7.1 Aim and significance of the study

The aim of this study was to explore dental students’ experiences of ERL during SA’s first
wave of the pandemic, from 26 March to 1 August 2020. A better understanding of dental
students’ experiences could assist the SOHS with reviewing their ERT and ERL policies,
reorganising their online-learning materials, and providing training on online teaching that

could enhance teaching and learning in the longer term.
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For this study, ERT and ERL will refer to the period from 26 March to 1 August 2020, when

all teaching was online.

1.7.2 Research question

What were dental students’ experiences of ERL in the SOHS at the University of the
Witwatersrand during SA’s first wave of the pandemic, from 26 March to 1 August 2020?

1.7.3 Objectives of the study

The objectives of this study were as follows for dental students at the SOHS of the University
of the Witwatersrand:

1. To determine their demographics

2. To determine by gender, their ownership of digital devices

3. To determine their internet and data usage during the period of ERL

4. To explore their experiences of online teaching and learning during the period of ERL

5. To explore their experiences of online teaching and learning before the period of ERL and

their needs for future online teaching and learning

1.8. CONCLUSION

This chapter discussed the affordances of and barriers to online learning in higher education,
which came to the fore during the Covid-19 pandemic, and how these played out in the
context of the setting for the study. The chapter also discussed the implications of
constructivism as a learning theory underpinning online teaching and learning. Finally, the
problems facing the School of Oral Health Sciences that formed the basis for the study were

discussed, leading to the aim and objectives of this study.
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CHAPTER 2: METHODS

2.1. INTRODUCTION

This chapter deals with the research paradigm and methods used during the study.

2.2. RESEARCH PARADIGM

A research paradigm refers to the researcher’s “basic belief system or worldview that guides
the investigator, not only in choices of method but in ontologically and epistemologically
fundamental ways ” (Guba & Lincoln, 1994: 105). Where ontology refers to what constitutes
knowledge and how that knowledge can be known, epistemology refers to the relationship
between the knower and what can be known (Guba & Lincoln, 1994). A researcher’s
assumptions about the nature of knowledge influence how they obtain knowledge and thus,

the methods available to them in investigating knowledge.

Researchers with positivist and postpositivist worldviews believe that there is one absolute
external reality (Phillips & Burbules, 2000) that can never be perfectly derived (Creswell,
2014). These researchers use quantitative data-collection methods and statistical analyses to
test theories and stress issues of researcher objectivity, validity and reliability (Creswell &
Plano Clark, 2018). Researchers with constructivist and interpretivist worldviews believe that
knowledge is internally constructed by individuals and groups based on their social and
historical contexts (Crotty, 1998; Creswell & Creswell, 2018). These researchers focus on
making meaning of individual and collective understandings by gathering and interpreting
participant perspectives (Crotty, 1998). A qualitative approach requires researchers to
“position themselves in the research to acknowledge how their interpretation flows from their

personal, cultural, and historical experiences” (Creswell & Creswell, 2018: 8).

The pragmatic worldview rejects the primacy of data-collection methods associated with the
postpositivist and constructivist paradigms and focuses on solving problems by answering

their research questions using the most appropriate methods (Creswell & Plano Clark, 2018).
The researcher is situated within the pragmatic paradigm, which allows her to select research

methods to address the research objectives best and not be limited by the classical
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postpositivist and constructivist paradigms, with their respective dependence on quantitative

and qualitative data-collection methods (Creswell & Plano Clark, 2018).

The researcher’s objectives for this study required collection of both quantitative and
qualitative data. The researcher’s positioning within the pragmatic paradigm allowed her to

collect both quantitative and qualitative data to address the research objectives.

2.3. STUDY DESIGN

The choice of study design is crucial because it allows proper planning and ensures that the
study methods match the study’s objectives and aim (Creswell & Plano Clark, 2018) With
that in place, a researcher can collect appropriate data that will be analysed according to the

relevant data analysis tests (Creswell & Plano Clark, 2018).

The design for this study was a cross-sectional survey using both open-ended and closed-
ended questions. In a cross-sectional study, the researcher collects participant data
simultaneously but does not follow the participants over time, as in longitudinal studies
(Manfreda et al., 2003; Creswell, 2014). Closed-ended questions aim to understand the extent
of participants’ general experiences, limiting them to a set of alternatives given in the survey
(Manfreda et al., 2003) and allowing for efficient data analysis. Some authors regard
including open-ended questions that do not serve a particular purpose in surveys as
problematic. O’Cathain and Thomas (2004: 7) warned against ‘general open-ended
questions’ included to make the survey more interesting or allow participants to provide “any
other comments”. Other authors have cautioned that open-ended answers should not be
equated with rigorous qualitative research and thus are suitable to publish as ‘stand-alone
findings’ (LaDonna, Taylor & Lingard, 2018). Well-designed open-ended questions may
explore participants’ perspectives and allow them to elaborate on their thoughts and beliefs

(Manfreda et al., 2003).

2.3.1 Sampling and estimated sample size

All 154 students registered for BDS in 2020, from the year of study (YOS) Ito YOS V, were

eligible to participate. These students constituted a purposive sample (Cohen, Manion &
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Morrison, 2018) because they were best positioned to answer the survey questions, i.e., they

had the most knowledge.

Epiinfo software was used to calculate an estimated sample size of 111, using a 5% margin of

error and a confidence level of 95%.

2.3.2 Development of the questionnaire

The survey questionnaire was developed and administered through Research Electronic Data
Capture (REDCap). The questionnaire (see Appendix D) was adapted from a 2017 survey of
medical students’ readiness for digital learning (Ingratta et al., 2022), which was based on
two published studies (Farley et al., 2015; Dahlstrom et al., 2016). There were 25 closed- and
open-ended questions. Students were asked demographic information and about their device
ownership, internet, and data usage during ERL to provide insight into their digital
competence. The questions relating to their experiences of online teaching and learning
during ERL, before and after ERL would provide insight into their extent of self-directed
learning, the types of learning activities their teachers were designing and which of these the
students found most benefitted their learning. LaDonna et al. (2018: 5) point out that open-

ended answers may help contribute to the “preliminary understanding” of a phenomenon.

The study was piloted on a group of final-year Oral Hygiene students registered in 2020. The
survey was emailed to the students in September 2020, and the feedback from a pilot study

was used to modify the questions.

2.3.3 Data collection

The survey was emailed to students in early October 2020 and remained open until 10
December 2020. The University Registrar permitted access to students’ emails from the
SOHS (see Appendix E). REDCap collected students’ IP addresses to avoid duplicate

submissions.

The first screen of the survey consisted of an information sheet. Students had to consent to

participate in the study before continuing the survey.
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2.3.4 Data analysis

The data were exported from REDCap to a password-protected Microsoft Excel spread sheet
for cleaning. There were no duplicate entries. Five incomplete entries were removed from the
dataset. The closed-ended questions were analysed using descriptive statistics and various
tests of significance in IBM SPSS Statistics 27. Frequency and custom tables were used to
analyse and present student demographics. The Kruskal-Wallis ANOVA test was used to
compare students’ device ownership and usage by YOS. The Mann-Whitney U test was used
to compare students’ device ownership and usage by gender. Associations were tested using
chi-squared tests. Where expected counts were less than 5%, the Fisher’s exact test result was
reported. All tests were conducted at a significance level of p < 0.05. Crosstabs and bar charts

were used to analyse further the differences in students’ use of online learning.

The open-ended answers were analysed in Microsoft Excel using content analysis to generate
counts of categories of respondents’ experiences and perceptions of online learning
(Vaismoradi et al., 2013). For the content analysis, the students’ responses were open-coded
(Creswell & Poth, 2018) using a combination of inductive and deductive coding to develop
an initial set of categories and subcategories. Coding involves “denoting concepts to stand for
data” (Corbin and Strauss, 2015: 216). The subcategory counts were represented on bar

charts, with their corresponding categories shown as chart legends.

LaDonna et al. (2018) contend that free-text responses must be robustly analysed in ways that
do more than report counts. In this study, quotations were used to include participants’
voices. Double quotation marks denote student quotations in the Results section to
distinguish them from the categories and subcategories derived during the analysis. Single
quotation marks and capital letters denote categories. Subcategories are shown only in single

quotation marks.

All collected and analysed data and project documentation (informed consents and contracts)
were stored on the researcher’s secured hard drive in a locked room with regular backup to a
secure cloud server. All datasets generated during and analysed the study and all data
dictionaries with metadata will be deposited for access, preservation, data management and
dissemination in a publicly available repository, and digital object identifiers will be

generated. The data will be open for peer review and collaboration purposes.
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2.3.5 Trustworthiness

Validity refers to the extent to which accurate conclusions can be drawn from the research
project and the extent to which the conclusion can be generalised to other contexts (Heale &
Twycross, 2015). The following steps were taken to improve the validity of this study. The
questionnaire was face-validated by an experienced researcher to ensure that the questions were
clearly worded and appropriately sequenced and grouped. The questionnaire was piloted prior
to the commencement of the study to ensure that the questions were eliciting appropriate
responses. The external validity or transferability of the study was improved by describing the
context and setting to allow other researchers to decide whether the findings may apply to their

situations.

Reliability is the degree to which a research method produces stable and consistent results
(Heale & Twycross, 2015). Intercoder reliability was improved by an expert in qualitative
research checking the coding of participant responses in an iterative process. We discussed the
naming of codes and the development and naming of categories through several cycles until

agreement was reached.

2.4. Conclusion

This chapter discussed the researcher’s basic belief system or worldview regarding the
philosophical assumptions that influenced the study. The chapter also discussed the study’s
general methods, including the questionnaire’s development and administration and issues of

validity and reliability.
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CHAPTER 3: RESULTS

3.1. INTRODUCTION

This chapter outlines the study results from the students’ demographics to their access to
online materials and their experiences of emergency remote learning. The chapter concludes
with the participants’ preferred learning modality before and after ERL. All the results are

represented on bar charts using inferential and descriptive data analysis.

3.2. RESPONSE RATE AND DEMOGRAPHICS

The response rate for the survey was 67.5% (99/154). Most of the respondents were Black
(52.5%), female (73.7%), and 20-24 years old (69.7%) (see Table 1 on the next page). More
than 70% lived off-campus when attending university (72.7%), while more than 80% were
located in urban areas during the lockdown period when the University was closed (81.8%).
The sample broadly represented the population’s race and gender, with a slight over-
representation of females (73.7%) compared to the population (67.7%). Students from the
Indian race group were under-represented in the sample (27.3% versus 35.4%), while Black
students were over-represented (52.5% versus 46.2%). Compared to the population data,
more respondents lived in campus residences while at university than off-campus, suggesting

that some students had moved into campus residences after admission.
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Table 1. Sample and population demographics

Variables BDS1 BDS1 BDS2 BDS2 BDS3 BDS3 BDS4 BDS4 BDSS5 BDS5 Sample  Population
m=20) @=36) @=11) @=37) @=29) @=32) @m=22) @=22) @@m=17) @m=31) @m=99 (N=158)"

Age
<19 years 8 (40) NR 2 (18.2) NR 0 NR 0 NR 0 NR 10 (10.1) NR
20-24 years 9 (45) NR 8 (72.7) NR 24 (82.8) NR 18 (81.8) NR 10 (58.8) NR 69 (69.7) NR
25-29 years 1(5) NR 1(9.1) NR 4 (13.8) NR 3(13.6) NR 4(23.5) NR 13 (13.1) NR
>30 years 2 (10) NR 0 NR 1(3.4) NR 1(4.5) NR 3 (17.6) NR 7(7.1) NR
Population group”
African 14 (70) 23(63.9) 6(54.5) 25(67.7) 16(55.2) 13(40.6) 9(4091) 7(31.8) 7(41.2) 5(6.1) 52(52.5) 73 (46.2)
Indian 3 (15) 4(11.1) 2(18.2) 5(13.5) 7(24.1) 13 (40.6) 9(40.91) 10(455) 6(35.3) 24 (77.4) 27(27.3) 56(35.4)
White 2 (10) 7(19.4) 1(9.1) 2(54) 2(6.9) 5(15.6) 3(13.64) 2(9.1) 2(11.8) 2 (6.5) 10 (10.1) 18 (11.4)
Coloured 1(5) 2 (5.6) 19.1) 5(13.5) 4 (13.8) 1(3.1) 0 1(4.5) 0 0 6(6.1) 9(5.7)
Asian NA 0 NA 0 NA 0 NA 2(9.1) NA 0 NA 2(1.3)
Prefer not to 0 0 1(9.1) 0 0 0 14.5) 0 2(11.82) 0 4 (4.0) 0
say
Gender
Male 5(25) 14 (38.9) 3(27.3) 11(29.7) 6(20.7) 14 (43.8) 10(45.5) 3(13.6) 2(11.8) 9 (29.0) 26 (26.3) 51 (32.3)
Female 15 (75) 22 (61.1)  8(72.7) 26 (70.3) 23(79.3) 18(56.3) 12(55.5) 19(86.4) 15(88.2) 22(71.0) 73(73.7) 107 (67.7)
Other 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA
Residence when at the University
Campus 6 (30) 17 (47.2) 5(45.5) 2(54) 517.2) 0 7 (31.8) 0 4 (23.5) 0 27(27.3) 19 (12.0)
residence
Off-campus 14 (70) 19 (52.8) 6(54.5) 35(946) 24(82.8) 32(100) 15(68.2) 22(100) 13 (76.5) 31(100) 72(72.7) 139 (87.9)
Location during the pandemic
Urban 15 (75) NR 7 (63.6) NR 26 (89.7) NR 17(77.3) NR 16 (94.1) NR 81 (81.8) NR
Rural 5(25) NR 4(36.4) NR 3(10.3) NR 5(227) NR 1(5.9) NR 18 (18.2) NR
No response 0 NR 0 NR 0 NR 0 NR 0 NR 0 NR

" The population data at admission supplied by the University’s Business Intelligence Service (BIS) (n = 158) was used to compare the sample to the population (n = 154) for
all variables except age and location during the pandemic, which were deemed not relevant (NR) to establish the representativeness of the sample.

Required demographics not available in the datasets are denoted by NA.

#The racial classifications of African and Coloured (mixed race) were introduced during the apartheid era (1947-1994) according to the Population Registration Act (No. 30
of 1950). The terms for the different population groups as previously defined by the apartheid system are still used to assist the South African government with redressing
injustices perpetrated on previously disadvantaged population groups.
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3.3. ACCESS TO ONLINE MATERIALS

Laptops (75%) were the primary devices across all years of study, followed by smartphones
(16%). Thirteen respondents (13%) indicated that the University provided the laptops they
used during ERL. Few respondents across all years of study used tablets and desktops (see
Figure 3.1). A Kruskal-Wallis one-way ANOVA comparing the mean scores for the device
used during ERL by the YOS was not statistically significant, BDS 1 (mean rank, 45.68),
BDS 2 (mean rank, 54.51), BDS 3 (mean rank, 53.86), BDS 4 (mean rank, 45.20), BDS V
(mean rank, 51.85), H (corrected for ties) = 3.324, df =4, N=99, p = 0.505.

@ Laptop
O Smartphone
OTablet
90% 2% O Desktop
80% °
80% ' ] 76%
70% 66%
60%
50%
40%
40%
30%
1% 0
20% 15% 18%
10% 10% 9%
10% 5% 5% H 30, 5% |5% 6%
0% M = mir [
BDS1 BDS2 BDS3 BDS4 BDS5

Figure 3.1. Type of device used by YOS (n = 99)

Figure 3.2 shows that 79% of the respondents used the 30GB of data supplied by the
University. Respondents’ usage of the 30GB of university-supplied data was not statistically
significant across the years of study: BDS 1 (mean rank, 55.55), BDS 2 (mean rank, 51.50),
BDS 3 (mean rank, 45.14), BDS 4 (mean rank, 47.00), BDS 5 (mean rank, 54.68), H
(corrected for ties) = 4.584, df =4, N =99, p = 0.333. There were also no statistically
significant differences observed when respondents’ monthly data usage was compared by
YOS: BDS 1 (mean rank, 48.98), BDS 2 (mean rank, 61.82), BDS 3 (mean rank, 49.76),
BDS 4 (mean rank, 48.20), BDS 5 (mean rank, 46.29), H (corrected for ties) = 3.316, df =4,
N=99, p=0.506. Respondents’ usage of the university-supplied data by geographical
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location during the period of ERL was not significant, x> (1, N =99) = 0.272, p < 0.756,

suggesting that urban or rural location did not affect respondents’ usage of the data provided

by the University.
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Figure 3.2. Usage of the 30GB of data provided by the University by YOS (n =99)

More than half (51.5%) of the respondents accessed the internet using home Wi-Fi networks,
data that they had purchased (5.1%) or the 30GB of data provided by the University (14.1%),
with 29.3% reporting that they had to buy data to supplement the university-supplied data.
There was no statistically significant difference for type of connection to the internet by
YOS: BDS 1 (mean rank, 53.63), BDS 2 (mean rank, 53.91), BDS 3 (mean rank, 50.36),
BDS 4 (mean rank, 49.14), BDS 5 (mean rank, 43.71), H (corrected for ties) = 1.632, df =4,
N=299, p=0.803. No statistically significant difference was observed between male
participants (mean rank = 50.71) and female participants (mean rank = 49.75) on the type of
internet connection, U = 930.5000, z =-.161 (corrected for ties) p = 0.872. This finding
suggests that all students used similar connection methods to connect to the internet. There
was, however, a significant difference between the students’ geographical location during
ERL and the type of internet connection they used: urban (mean rank = 46.39) and rural

(mean rank = 66.25), U=436.500, z = -2.903 (corrected for ties), p = 0.004, two-tailed.
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Most respondents carried out online academic work daily for 3—4 hours (38.4%), while
21.2% spent less than 3 hours online; 22.2% spent between 5—6 hours; 8.1% spent 7-8 hours;
4.0% spent more than 8 hours, and 6.1% indicated ‘other’ periods spent online. A Mann-
Whitney U test comparing the mean scores for the number of hours spent online by gender
was not statistically significant: females (mean rank, 52.28), males (mean rank, 43.60), U =

782.500. z =-1.379 (corrected for ties), p = 0.168.

Nearly all respondents (88.8%) accessed the internet for academic work between 06h00 and
19h00, with 65% working between 19h00 and 06h00. About one-fifth of respondents (21.2%)
accessed the internet between 02h00 and 06h00 when they could utilise free data equivalent
to the data bundle purchased on Vodacom’s Night Owl offer, which extends between 24h00—
05h00.

3.4. EXPERIENCES OF EMERGENCY REMOTE LEARNING

Figure 3.3 shows the six categories of responses when respondents were asked what they
enjoyed about teaching and learning during ERL (n = 107). As previously stated, categories
are denoted by single quotation marks and capital letters. Subcategories are shown only in

single quotation marks.

Flexibility of working online NI - 55
Benefits of working at home I 18
Did not find online learning helpful I 14
Attributes of learning methods used I 10
Manageable workload BN 5
Other B 5

0 10 20 30 40 50 60

Figure 3.3. Respondents’ reasons for enjoying online learning during ERL (n = 106)

The primary reason for enjoying online learning was the ‘Flexibility of working online’ (n =
55), followed by the ‘Benefits of working at home’ (n = 18) and the ‘Attributes of online
learning methods used’ (» = 10). One student’s response illustrated how combining different

online learning methods benefitted their learning:
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...1f there was a topic that I did not understand, I could refer to the voice-
over lectures and get a response from a tutor on the forums immediately, and

the tests and quizzes allowed me to keep up with studying the content.

Some respondents ‘Did not find online learning helpful’ (n = 14) (see Figure 3.3).

Table 2 shows respondents’ preferences for specific online methods of teaching and learning
used during ERL by YOS. There was no statistically significant difference for the most
beneficial online method by YOS: BDS 1 (mean rank, 47.73), BDS 2 (mean rank, 64.82),
BDS 3 (mean rank, 52.55), BDS 4 (mean rank, 48.41), BDS 5 (mean rank, 40.79), H
(corrected for ties) = 5.443, df =4, N=99, p = 0.245.

Table 2. Preferred methods of online teaching and learning during ERL (n = 99)

BDS1 BDS2 BDS3 BDS4 BDS5 Total

Teaching method n=20) (m=11) (n=29) @®=22) (n=17) (n=99)
% % % % % (n; %)

Tests and quizzes 40.0 9.1 27.6 40.9 294 31(31.3)
Voice-over PowerPoint 35.0 45.5 37.9 22.7 5.9 29(29.3)
Presentations
Synchronous online 10.0 18.2 20.7 18.2 294 19(19.2)
meetings
Other 5.0 18.2 6.9 9.1 5.9 8 (8.1)
Assignments 0 0 34 4.5 29.4 7(7.1)
Videos 10.0 9.1 34 4.5 0 5(5.1)

The respondents’ preferred methods of teaching and learning during ERL, shown in Table 2,
corresponded with the results in Figure 3.4, which depicts their reasons for preferring
different online learning methods (n = 99). The categories of respondents’ reasons for
preferring specific methods are depicted in decreasing order in the legend for Figure 3.4.
‘Tests and quizzes’, the most preferred method in Table 2 (n = 30), was also the most
preferred method in Figure 3.4 for several reasons, including they ‘assessed knowledge and
comprehension’ (n = 20) and ‘made learning efficient’ (n =4). ‘Voice-over PowerPoint
presentations’ (n = 26) were the second-most preferred method because respondents could
download the presentations and view them as needed (n = 16), and the ‘narration promoted
understanding of the content’ (n = 9) (see Figure 3.4). ‘Synchronous online meetings’ (n =
16) (see Figure 3.4) were the next most preferred teaching method (as in Table 2) because
they ‘allowed interaction’ with lecturers and peers (n = 11). Interestingly, one reason for

preferring VoPPs and synchronous meetings was because they resembled traditional lectures
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(n =3, for both). ‘Assignments’ (n = 14) were mainly felt to have ‘promoted engagement
with the content’ (n = 6), while ‘Videos’ were the least preferred method in both Table 2 and
Figure 3.4. The ‘Other’ (n = 6) category comprised responses that did not answer the

question.

Tests and quizzes assessed knowledge and comprehension | 20

VoPPs could be download and viewed at own pace ] 16

Synchronous meetings allowed interaction 1 11

Narration promoted understanding of the content 1 10
Assignments promoted engagement with the content 7 6
Other — "7 6
Assignments required furtherreading =1 5
Tests and quizzes made learning efficient — 1 4
VoPPs resembled traditional lectures 1 3
Synchronous meetings resembled traditional lectures 01 3
Tests and quizzes improved motivation to work harder — 1 3
Assignments promoted responsibility T 2
Tests and quizzes promoted the application of knowledge — 1 2
VoPPs could be paused 1 2

Synchronous meetings were helpful =71 2 Tests and quizzes
VoPPs were more detailed than traditional lectures 1 1 Voice-over PowerPoint presentations (VoPPs)
Preferred learning practical skills from videos @™ 1 Synchronous online meetings
. Assignments
Tests and quizzes were less stressful than paper-based tests —1 1 Oth
er
Assignments used less data than other methods =3 1 .
Videos
0 10 20

Figure 3.4. Reasons for preferring different methods of learning online (n = 99)

Figure 3.5 shows the three categories of challenges (n = 147) respondents faced during the
period of ERL: ‘Difficulties accessing the online content’ (n = 76), ‘Difficulties adjusting to
working at home’ (n = 37) and ‘Challenges with learning online’ (n = 32). Irrelevant
responses were classified as ‘Other’ (n = 2). The subcategory, ‘network and connectivity
issues’ (n = 61), was the major obstacle to accessing the online content, followed by
‘insufficient data’ (n = 7). One of the major ‘Difficulties adjusting to learning at home’ (n =
34) related to ‘difficulties managing time’ (n = 16), with one student referring to the
“distractions from family members during work time.” Another major difficulty adjusting to
learning at home (n = 34) was ‘individual learning challenges’ (n = 13), with examples
provided like “working and studying and household chores whilst going through family
losses’ and “job losses during the COVID period.” The major “Challenges with learning
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online” (n =35) were the ‘unrealistic workload’ (n = 14), which one student described as
“too much work, too little time,” while another mentioned the “EXCESS WORKLOAD

[sic].”

Network and connectivity issues | 61

Difficulties managing time T 16
Unrealistic workload — ] 14
Individual learning challenges T 13
Poor planning by lecturers —__ ] 9
Insufficientdata ] 7
Inadequate communication —_] 5
Familial and personal matters 0] 5
Technical issues ] 5

Variability across subjects ] 4

. . . Difficulties accessing the online content ‘
Prefers contact learning to learning online ] 3

Difficulties adjusting to learning at home {

Lack of access to a suitable device ] 3 Challenges with learning online ‘
Other ] 2 il ‘
0 20 40 60 80

Figure 3.5 Online learning challenges during ERL (n = 147)

3.5. PREFERRED LEARNING MODALITY BEFORE AND AFTER
ERL

Before ERL, ‘Contact teaching’ (37.5%) was the preferred modality, followed closely by
courses with ‘Some online course components’ (31.3%) (see Figure 3.6). In addition, more
than one-fifth of respondents indicated ‘No preference’ (21.3%) for either the contact or
online modality before ERL. Comparing the percentage changes from before to after ERL,
63.3% fewer respondents preferred contact teaching, while all the categories involving online
teaching increased. The most striking changes were a 216.7% increase in those wanting
‘Mostly but not completely online’ courses and 80.6% for ‘Some online course components.’
The number of respondents with ‘No preference’ decreased by 88.2%. Entirely online courses

were the least preferred learning modality before (2.5%) and after ERL (3.8%).
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Figure 3.6 Preferred teaching modality before and after emergency remote learning (n = 80)

Respondents’ main reasons for preferring contact over online learning before ERL (n = 51)
were that it ‘Allows more interaction’ (n = 30) and having had ‘No or limited experience of
online learning’ (n = 9). Other reasons were that contact learning was perceived as being
‘Better structured’ (n = 4) and involving a ‘Reduced workload’ (n = 4), while ‘Online
learning posed too many challenges’ (n = 3). There was also a preference for hard copies of
notes (n = 1). Respondents’ reasons for preferring online learning before ERL (n = 19) were
that it ‘Allows greater student autonomy’ (n = 7), ‘Promotes learning better’ (n = 7), a
perception that ‘Contact sessions were not useful’ (n = 3) and that uploaded resources were

useful (n = 2).

Beyond ERL, respondents’ reasons (n = 88) in support of online learning, contact learning
and blended learning are depicted in Figure 3.7. The main reason for preferring ‘Online
learning’ (n = 48) was that it ‘promotes effective learning’ (n = 20), which was also the main
reason (n = 12) given for preferring ‘Contact learning’ (n = 16). When students felt that
online learning promotes effective learning, their reasons were, for example, that it
“facilitates comprehension’, while they felt that contact learning ‘eliminates connection
issues’. Other reasons for preferring online learning were that it ‘permits flexibility’ (n = 19),
is ‘more efficient than contact teaching’ (n = 9) and ‘permits interaction’ (n = 2).
Respondents valued blended learning because they ‘prefer combined teaching approaches’ (n

= 8) and ‘contact practical teaching with online lectures’ (n = 5).
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Figure 3.7 Reasons for learning modality preference after emergency remote learning (n =

88)

When asked what they needed to facilitate online learning in the future (see Figure 3.8), the
biggest category, ‘Better learning design’ (n = 34), included needs relating to ‘better
workload planning’ (n = 10). Concerning ‘Better workload planning’ (» = 10), students
requested, for example, a “fair workload” and a “good online timetable”. One respondent’s
comment (see below) included several needs relating to ‘changes to the structure of learning
interactions’ (n = 8). The student wanted more participation from lecturers and indicated a

preference for synchronous online sessions:

Simply publishing a PowerPoint on Sakai and saying, “I’ve posted the
lecture, if you have any questions, you can email me directly or through your
class rep,” [sic] no, do voice-overs AND have a virtual Q&A. The Big Blue

Button live lectures were so good.

The primary change respondents felt they needed in the future was ‘changes to data
provision’ (n = 16). One student said they need an “adequate amount of data”. Other changes
respondents wanted related to the category ‘Improved online access’ (n = 30) were ‘better

internet connections’ (n = 9) and the ‘provision of suitable devices’ (n = 3).
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Figure 3.8 Needs to facilitate online learning in the future (n = 73)

3.6. CONCLUSION

This chapter outlined and discussed the study's open-ended and closed-ended results, as

received from the participants. The students’ demographics were provided, after which their

access to online materials and their experiences of emergency remote learning were reported.

The chapter concluded with the participants’ preferred learning modality before and after

ERL.
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CHAPTER 4: DISCUSSION

This chapter discusses the study's results and compares the study's results to the literature.
The chapter unpacks the major international changes in higher education, especially in

medical and dental schools during ERL. Students’ experiences of ERL and their preferred
teaching modality are also discussed. The chapter concludes with recommendations to the

SOHS from responses in the current study.

The period of ERL resulted in substantial changes in the higher education system, as
evidenced by the dramatic shifts in respondents’ preference from contact learning to blended
learning and the reduction in those who had indicated no preference for either modality
before ERL. Notwithstanding the challenges of the extreme conditions under which teaching
and learning took place during the pandemic, ERL has served as a metaphorical test tube, an
incubator of ideas (“The test tube: A symbolic story”, 2018), about the possibilities of how

online learning can be used to enhance traditional dental teaching.

The fact that respondents indicated they wanted more blended learning despite the myriad
challenges they experienced appears to centre around the flexibility of working at their own
pace, combined with the variety of online learning methods and resources available to them,
especially tests and quizzes and VoPP presentations. These findings are similar to those of
Mladenovic, Bukumiric and Mladenovic (2021): more than 90% of the students in their study
reported that the ready accessibility of online PowerPoint presentations allowed them to work
at their own pace and further explore topics of interest. In their study integrating learning
management systems into dental simulation clinics, Pani and Vieira (2021) found that
uploading pre-readings and case scenarios allowed more focused discussions and better time
management. Their students could prepare better for discussion sessions and interact more
productively with lecturers and peers. While the Pani and Vieira (2021) study illustrates the
judicious use of online resources, educators must be realistic about the time required for
online work. The unrealistic workload cited by respondents in this study could be

counterproductive to deep or meaningful learning (Kember & Leung, 2006).

Spalding et al. (2020), in their study of the higher education challenges and possibilities in

Brazil during the pandemic, recommended changes in the conceptions of learning and
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teaching as a strategy for focusing on mental health in the education system. In keeping with
what has been reported in other studies, both before the pandemic (Hibbert et al., 2013;
George et al., 2019) and during the pandemic, the respondents in our study indicated that the
shift towards blended learning should focus on teaching theoretical components online while
clinical teaching is conducted in person. The dental students in the survey conducted at the
University of KwaZulu-Natal referred to the stress of switching between lectures and clinics
during traditional teaching, both in the time required and the possible negative impact on
their learning, which blended learning modalities could alleviate (Moodley et al., 2022).
However, the students in that study felt that fully online teaching could not adequately
prepare them for clinical practice (Moodley et al., 2022). The idea that, while some dental
courses require contact teaching others, like Prosthodontics, Restorative, Practice
Management, Oral Pathology, and General Practice, could continue online in the future was
supported by third- and fourth-year students in the United States study by Gardner, Halpin
and Saeed (2021); however, videos were the least preferred online learning method in the
Gardner et al. study, their potential needs to be explored more fully, especially where the
videos have been designed to meet specific needs. In our study, the pre-clinical first- and
second-year respondents preferred learning from videos more than those in the clinical years.
This preference could be due to the first- and second-year students having access to pre-
clinical skills videos specially recorded by lecturers in the SOHS to allow continuity of
teaching and learning during the pandemic. Pre-clinical skills videos provide an opportunity
for enhancing learning that could be further explored. However, videos may be less suitable
for clinical learning than pre-clinical learning. The first phase of the social cognitive model of
sequential skill acquisition involves the social learning experiences of observing
demonstrations and imitating the modelled behaviour (Schunk, Schunk & Zimmerman, 1997,
Zimmerman & Kitsantas, 2002). Video demonstrations may not foster social interactions to

the same extent as clinical teaching.

The period of ERL highlighted the inequalities still prevalent in SA, which must be
considered in all educational planning. SA remains one of the most unequal countries
globally, regardless of the long-term trend indicating progress in reducing poverty, which is
higher in rural areas.'® Connectivity issues were a major challenge for the respondents in this
study. The University of KwaZulu-Natal study by Moodley et al. (2022) reported a similar

finding. While Wits University was not unique in its lack of readiness for the period of ERL,
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its laptop programme and data provision initiative supported students to continue their

education.

This study found no significant difference in the type of device used by dental students and
their usage of the 30GB of university-supplied data by YOS. However, some students had to
purchase supplementary data to complete their academic work, raising the question of
whether the blanket provision of 30GB was sufficient across all courses and all years of
study. This study shows that the non-clinical YOS at SOHS utilised more videos, requiring
more data than the clinical YOS. The blanket approach of providing equivalent data bundles
across all years of study may not be efficient. While recent reports suggest that the
government plans to provide free data to SA households (“Government to give free data to
every South African household”, 2022), this has yet to be implemented, and the consistently
high data prices in SA (Seeth, 2018; Bottomley, 2020) remain a contributing factor to
unequal education. The country must emphasise the socio-economic discourse underpinning
online learning to avoid perpetuating and possibly even widening the digital divide. One
outcome that should address some of the technical problems experienced during ERL at Wits
University was the replacement of the learning management system, Sakai, with the

University’s instance of Canvas, known as Ulwazi, in January 2021.

Although some students enjoyed the flexibility of working from home, others felt that their
home environment was not conducive to deep learning. Many had experienced difficulties
adjusting to working at home due to domestic and family responsibilities. These findings
were similar to the University of KwaZulu-Natal study by Moodley et al. (2022), in which
participants reported struggling with working from home for similar reasons. The technical
difficulties students experienced also contributed to the ineffectiveness of working from
home, making students unable to submit academic tasks on time. Students reported that they
would have appreciated more affective teaching, whereby lecturers show compassion
regarding issues beyond students’ control. Notwithstanding the difficulties of working from
home, respondents' difficulties managing their time and workload may be due to their
inability to self-direct their learning. This phenomenon requires further exploration in our

context beyond the preliminary insight provided by the content analysis.

Studies similar to the one reported in this paper are essential for guiding institutional

decisions about implementing blended learning in the future. Some recommendations that
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could be explored are implementing policies that include more staff training on online
teaching platforms and digital pedagogies and ongoing critical analysis of student feedback
for optimum teaching methods, according to the YOS. Teachers also need to be made aware
that more self-directed learning promotes self-efficacy and student autonomy, allowing
students to take responsibility for their learning. Issues around access to technology and
connectivity go beyond revising university policies on online learning and require local and

national government intervention; otherwise, the disadvantaged will remain disadvantaged.

A limitation of using self-reported data is its subjectivity (Gonyea, 2005). Issues of validity
and reliability were addressed to improve the credibility of the findings, and the convergence

of the qualitative and quantitative findings further improved the study’s rigour.

4.1. RECOMMENDATIONS

The following recommendations are based on the findings from this study and another
disaster that impacted clinical teaching and learning in the SOHS. A devastating fire broke
out at Charlotte Maxeke Johannesburg Academic Hospital on 16 April 2021. The fire
affected areas next to the Dental Clinic, which was still reeling from the impact of the
pandemic, compromising teaching, especially in YOS three, four, and five. The SOHS
suffered a considerable loss of academic time due to the absence of students and staff on the
hospital premises for over three months, ultimately impacting patients. During the time
SOHS taught on the extended teaching platforms, namely, clinics in outlying areas, properly
planned and implemented blended learning could have augmented clinical teaching and
learning but was not used optimally, suggesting that we were not using the lessons learned

during the pandemic.

Based on my experiences during the pandemic and subsequently, I recommend the following
to the University, in general, and the SOHS, in particular:

e Promoting a blended learning approach means all staff and students must be equipped
to conduct such learning. Blended learning should not be an approach adopted only
during emergencies. Not all courses or all topics within a course lend themselves to
having online components, so it is vital for staff to know which aspects can be taught

online.
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e Teachers must have adequate faculty development to ensure they are digitally
competent to design and develop effective blended-learning interactions for their
disciplines.

e All teaching and learning spaces, including those on extended teaching platforms,
must have reliable and fast-speed internet connectivity to facilitate blended learning.

e Students, especially those from disadvantaged backgrounds, must be provided with
data during emergencies and disasters to allow learning to continue. Although I have
used the example of the hospital fire, there are other examples of times when such

contingency plans are essential, for example, during student protests.

4.2. CONCLUDING REMARKS

This chapter positioned the results of the study relevant to the literature. Following all the
information gathered from this study and other studies, the chapter concludes with
recommendations to Wits University and the SOHS, drawn from experiences during and after

the pandemic, to optimise the use of blended learning, especially for clinical teaching.
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JOHANNESBURG

The COVID-19 pandemic presented unprecedented challenges that could provide opportunities to improve dental education.(1-3) Blended learning is one
of the preferred methods of integrating online learning in the health professions.(4) However, the rapid transition to emergency remote learning (ERL) during
the COVID-19 pandemic suggested limited usage of online learning in the School of Oral Health Sciences at the University of the Witwatersrand.

Given the challenges faced during ERL and the dearth of information about South African (SA) dental students’ experiences, it is essential to determine
what lessons can be learned to enhance dental education. The aim of this study was to explore students’ experiences of online learning during SA’s first
wave of the pandemic and their needs for future teaching.

» A cross-sectional descriptive online survey was administered in October 2020

to Bachelor of Dentistry students (n=154). Fa—— -
act teaching r n g

» The survey included 25 questions about students’ experiences of online Some online course components
teaching and learning before and during ERL and their perceived teaching -
and learning needs beyond ERL. ROPSoSY I 2,5 o

Mostly but not completely online
- The closed-ended questions were analysed using descriptive statistics and =
tests of significance in IBM SPSS 27. o) ‘ :

3B

0 10 20 30 40 50 60
* The open-ended answers were analysed in Microsoft Excel using content %
analysis to derive counts of categories. Fig.1 Preferred teaching modality before and after emergency remote learning

= The response rate for the survey was 67.5% (99/154).
Before ERL

+ respondents preferred contact teaching (37.5%) and courses with some Online mode promotres effective learning I 20

online components (31.3%) (see Fig. 1)
Permits flexibility NG °

= respondents’ main reasons for preferring contact learning before ERL
Contact mode promotes effective learning [N 12

(n = 51) were that it ‘allows more interaction’ (n = 30) and having had ‘no or
limited experience of online learning’ (n = 9) (see Fig. 2) More efficient than contact teaching NN ©

After ERL Prefer comined teaching approaches [ ] &

. Prefer contact practical teaching with online lectures 5
«63.3% fewer respondents preferred contact teaching (see Fig. 1) P e
_ . Online learning may be useful in some courses ] 4
« more preferred mostly online (percentage increase of 216.7%) and some

online components (percentage increase of 80.6%) (see Fig. 1) Other I 3

- the number with no preferred modality decreased by 88.2%, while fully Contact teaching is best for practicles and assessments [0 3

online courses remained the least preferred modality (see Fig. 1) Permits interaction [ 2

Online learning  n

Beyond ERL Eliminates connection and data issues [ 1 Contact learning
- Respondents’ reasons for preferring specific learning modalities (see Fig. 2) Requires less student responsibility [ 1 _
highlighted the strengths and weaknesses of online (n = 48), contact (16), Other {n=3]
and blended (n = 21) learning. More time to engage with material outside the lecture hall I 1
0 5 10 15 20 25
* The main reasons for supporting online learning were ‘promotes T o o AT R D)

effective learning’ (n = 20/48), ‘permits flexibility’ (n = 19/48) and
that it was ‘more efficient than contact teaching’ (n = 9/48)
(see Fig. 2)
« Contact learning was also thought to promote effective learning (n = 12/16) (see Fig. 2)

- Respondents’ reasons for wanting blended learning were that they preferred combined teaching approaches (n = 8/21), with some
specifying the combination of ‘contact practical teaching with online lectures’ (n = 5)

The exposure to online learning appears to have shifted students’ preferred learning modality towards a combination of contact and
online learning. More blended learning has implications for the integration of online learning into the dental curriculum, including the need
to support teachers with designing effective blended learning interactions.
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ABSTRACT

Introduction

The challenges presented by the COVID-19 pandemic
provide opportunities to improve dental education.

Aim
This study explored students’ experiences of emergency
remote learning (ERL).

Methods

A descriptive, cross-sectional, online survey was sent to
154 Bachelor of Dentistry students at the University of the
Witwatersrand in October 2020. The questionnaire included
questions about demographics and 25 questions about
device ownership, data and Internet usage, online teaching
and learning experiences, and future needs. Quantitative
and qualitative data were analysed using descriptive and
inferential tests and content analysis.

Results

The survey response rate was 67.5% (99/154). After ERL,
63.3% fewer respondents preferred contact teaching
over online teaching, while more preferred mostly
online (percentage change of 216.7%) and some online
components (percentage change of 80.6%). The number
of respondents with no preferred modality decreased
by 88.2% from before to after ERL. Respondents’ main
reasons for preferring contact learning before ERL (n=51)
were that it ‘allows more interaction’ (h=30) and having had
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‘no or limited experience of online learning’ (n=9). Beyond
ERL, the main reason for preferring online learning was
‘promotes effective learning’ (N=20).

Conclusion

Changes in respondents’ preferred teaching modalities
after ERL have important implications for integrating online
learning into the dental curriculum.

Keywords: COVID-19; Dental education; Emergency
remote learning; Online learning; Blended learning; South
Africa
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INTRODUCTION

The unprecedented educational challenges presented
by the COVID-19 pandemic provide opportunities
to strengthen dental teaching and learning.’® Dental
educators’ need to find contextually appropriate solutions
for the myriad problems they encountered during the
pandemic resulted in a plethora of papers. Most of the
papers on dental education during the pandemic came
from high-income countries;* for example, almost half
(63/135; 46.7%) of the single-country original research
papers in one scoping review from more than 30 countries
were from 12 high-income countries.® Egypt (one single
country paper and one collaboration between Egypt and
Saudi Arabia) and Nigeria (three cross-sectional studies)
were the only African countries included in the scoping
review; both are low-income countries.®

South Africa (SA), although classified by the World Bank
as an upper-middle-income country,® is the most unequal
country in the world,” making it vital to use student
experiences during the pandemic to improve higher
education and make it more equitable. As advocated
by Peres et al,® within the context of dental education
during the pandemic, it is necessary to learn from shared



experiences. A recent survey reported on undergraduate
dental therapy and oral hygiene students’ perspectives
on incorporating blended learning during the COVID-19
pandemic at a South African university.® This paper
from the School of Oral Health Sciences (SOHS) at the
University of the Witwatersrand (Wits University) aims
to contribute to the national, and possibly international,
discourse about the challenges and opportunities for
dental education revealed during the period of emergency
remote learning (ERL).

The challenges experienced during ERL included
concerns about the quality of teaching and learning, staff
and students’ mental health, and infection control.3°
Concerns about the quality of teaching and learning
focused on institutional, teacher and student readiness
for remote online learning and the impact of systemic
inequalities on learning. Blended learning, commonly
thought of in terms of Graham’s'" definition of combining
face-to-face and online teaching, is the preferred method
of integrating online learning in the health professions.'
However, Garrison and Kanuka's'™ definition of blended
learning introduced a vital quality dimension and
intentional design: “thoughtful integration of classroom
face-to-face learning experiences with online learning
experiences.” The idea of intentional design for blended
learning interactions differentiates blended learning from
enhanced classroom teaching, on the one hand, and
fully online learning, on the other.'*

Whether referring to completely online teaching or a
component of blended learning, the quality dimension
of online learning is based on its potential to promote
deep or meaningful learning when used in constructivist
pedagogical ways.'*'® The constructivist principles that
underpin meaningful learning require students to engage
with concepts in ways that promote the construction of
knowledge."” Online learning is mistakenly believed to
be “a representative metaphor of constructivism where
the subject of learning is shifted from the teacher to
the student, emphasising the autonomous, reflective,
and responsible role of the student.”’® Online learning
is not inherently constructivist.”® Rather, educators
must design online learning interactions that facilitate
knowledge construction,?® which requires adequate
technological and pedagogical knowledge.?' Clinical
skills videos demonstrating technical skills as examples
of best practices,?>2 could, for, example have been used
to alleviate dental educators’ challenges in continuing
clinical teaching during ERL. However, this would require
adequate technological and pedagogical knowledge and
levels of resources, planning, and preparation that may
not always have been possible during the pandemic.

Digital inequality across societies has been attributed
to economic, social, geographical, and generational
divides.?* These inequalities became more visible during
the pandemic when students were required to work from
home, drawing attention to rural/urban differences.
The Organisation for Economic Cooperation and
Development identified a digital divide called the digital
gender divide, which refers to discrimination that prevents
women from realising equal benefits from emergent
digital opportunities.?®> Women are still subjected to
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socio-cultural norms and a lack of education, which can
be exacerbated in crises. In addition, women often bear
household burdens that would affect female students’
ability to study at home more than males.?

Given the challenges faced during ERL and the dearth
of information about South African dental students’
experiences, it is essential to determine what lessons
can be learned to enhance dental education.

AIM OF THE STUDY

This study explored dental students’ experiences of
ERL during SAs first wave of the pandemic, from 26
March to 1 August 2020. The study’s objectives were to
determine students’ experiences of online teaching and
learning and their needs for future teaching.

CONTEXT OF THE STUDY

The School of Oral Health Sciences at Wits University
is one of four South African dental schools offering the
Bachelor of Dental Science (BDS) or the equivalent
Bachelor of Dental Surgery (BChD). The first two years of
the five-year BDS programme at Wits University include
mainly theory and pre-clinical teaching, conducted in
the skills laboratories at the Charlotte Maxeke Academic
Hospital. The final three years of the BDS focus on
clinical training in four polyclinics at Charlotte Maxeke
Johannesburg Academic Hospital.

South Africa went into total lockdown at midnight
on 26 March 2020, suspending all contact teaching.
Dental and medical students resumed clinical training
on 1 August 2020. Wits University responded to the
lockdown by implementing a laptop programme and
providing students and staff with 30GB of data monthly.
The University’s Faculty of Health Sciences invited
all staff to attend training on multiple online teaching
methods, including creating voice-over PowerPoint
(VoPP) presentations, to facilitate the rapid transition to
ERL and the effective use of the learning management
system in use at the time. Despite the university’s efforts
to support teachers and students, institutional barriers
were identified. Banda?® pointed out that Wits University’s
legacy IT infrastructure could not fully support online
learning and teaching during the early stages of the
pandemic.

METHODS

Ethics

The Human Research Ethics Committee (Medical) of the
Faculty of Health Sciences at Wits University approved
the study (M191154).

Study design and sampling

A descriptive, cross-sectional, convergent mixed
methods online survey with closed- and open-ended
questions was sent to a purposive sample of 154 BDS
students registered in 2020, all of whom were eligible to
participate in the study. The quantitative and qualitative
findings were converged to improve our understanding
of dental students’ experiences of online teaching and
learning during ERL.?" Epi Info was used to calculate an
estimated sample size of 111 using a 5% margin of error
and a confidence level of 95%.
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Development and administration of the survey

The survey was developed in and administered using
REDCap electronic data capture tools hosted at Wits
University. The questionnaire was adapted from a 2017
survey of Wits University medical students’ readiness for
e-learning,?® which had been based on the published
studies of Farley et al*® and Dahlstrom et al.®® The Ingratta
et al 2017 survey® was modified for relevance to dental
education during the period of ERL. The questionnaire
used in this study consisted of 25 questions about
students’ device ownership, internet and data usage, their
experiences of online teaching and learning before and
during ERL and their perceived needs for teaching and
learning beyond ERL. The questions were face validated
by an experienced researcher to improve validity.®'
Demographic data were also collected. Feedback from a
pilot study was used to modify the questions.

Data collection
The survey was emailed to students in early October
2020 and remained open until 10 December 2020.
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The university registrar provided permission to access
students’ emails from the SOHS. The first screen of the
survey consisted of an information sheet. Students had
to consent to participate in the study before continuing
the survey.

Data analysis

The data were exported to Microsoft Excel for cleaning.
There were no duplicate entries. Five incomplete entries
(more than half of the answers missing) were removed from
the dataset. The closed-ended questions were analysed
using descriptive statistics and tests of significance in
IBM SPSS. 2’ Frequency and custom tables were used
to analyse and present students’ demographics. The
Kruskal-Wallis ANOVA test was used to compare student
device ownership and device usage by year of study. The
Mann-Whitney U test was used to compare students’
device ownership and usage by gender. Associations
were tested using chi-squared tests; the Fisher’s exact
test result was reported where expected counts were less
than 5%. All tests were conducted at a significance level of

Table 1. Sample and population demographics

Variables

Age

<19 years 8 (40) NR 2(18,2) NR 0 NR 0 NR 0 NR 10(10.1) NR
33;84 945  NR 8(727) NR 24828 NR 18(81.8) NR 10(58.8) NR 69(69.7) NR
25-29

years 1(5) NR 1(9.1) NR 4(13.8) NR 3(136) NR 4235 NR 13(13.1) NR
>30years 2 (10) NR 0 NR 1(3.4) NR 1(4.5) NR 3(17.6) NR 7(7.1) NR
Population group#

African 14 (70) 23(63.9) 6(545) 25(67.7) 16(65.2) 13(40.6) 9(40.91) 7(31.8) 7412 5(16.1) 52(52.5 73 (46.2)
Indian 3(15) 4(111) 2(182) 5(135)  7(24.1) 13(40.6) 9(40.91) 10455 6(35.3) 24 (77.4) 27 (27.3) 56 (35.4)
White 2 (10) 7(19.4)  1(9.1) 2 (5.4) 2(6.9) 5(15.6) 3(18.64) 2(9.1) 2(11.8) 2(6.5 10(10.1) 18(11.4)
Coloured 1 (5) 2 (5.6) 1(9.1) 5(135) 4(18.8) 1(3.1) 0 1(4.5) 0 0 6 (6.1) 9(5.7)
Asian NA 0 NA 0 NA 0 NA 2(9.1) NA 0 NA 2(1.3)
Prefer not

to say 0 0 1(9.1) 0 0 0 1(4.5) 0 2(11.82) 0 4 (4.0) 0
Gender

Male 5 (25) 14(38.9) 3(27.3) 11(29.7) 6(20.7) 14(43.8) 10455 3(136) 2(11.8) 9(29.00 26(26.3) 51(32.3)
Female 15 (75) 22 (61.1) 8(72.7) 26 (70.3) 23(79.3) 18(56.3) 12(55.5) 19(86.4) 15(88.2) (2721 0) 73 (73.7) (160777)
Other 0 NA 0 NA 0 NA 0 NA 0 NA 0 NA
Residence when at the university

Campus

residonce 639 17 (47.2) 5(455) 2(5.4) 5172 0 7(31.8 0 4235 0 27 (27.3) 19 (12.0)
Gii- 14 (70) 19(52.8) 6(54.5) 35(946) 24 (82.8) 32(100) 15(68.2) 22(100) 13(76.5 31 (100) 72 (72.7) e
campus ' ' ' ' ' ' (87.9)
Location during the pandemic

Urban 15 (75) NR 7(636) NR 26(89.7) NR 17 (77.3) NR 16 (94.1) NR 81(81.8) NR
Rural 5 (25) NR 4(36.4) NR 3(10.3) NR 5227 NR 1(5.9) NR 18(18.2) NR

No NR 0 NR 0 NR 0 NR 0 NR 0 NR
response

*The population data at admission supplied by the university’s Business Intelligence Service (BIS) (n = 158) was used to compare the sample to the population
(n = 154) for all variables except age and location during the pandemic, which were deemed not relevant (NR) to establish the representativeness of the

sample.

Required demographics not available in the datasets are denoted by NA.

#The racial classifications of African and Coloured (mixed race) were introduced during the apartheid era (1947-1994) according to the Population Registration
Act (No. 30 of 1950). The terms for the different population groups as previously defined by the apartheid system are still in use to assist the South African

government with redress of previously disadvantaged population groups.



p < 0.05. Crosstabs and bar charts were used to analyse
further the differences in students’ use of online learning.
The open-ended answers were analysed in Microsoft Excel
using content analysis to generate counts of categories of
respondents’ experiences of online learning.®? All coding
by the primary investigator was checked iteratively by an
experienced researcher until intercoder-agreement was
reached, to improve the reliability of the study.?”

RESULTS

The response rate for the survey was 67.5% (99/154).
Most of the respondents were African (52.5%), female
(73.7%), and 20-24 years old (69.7%) (see Table 1). More
than 70% lived off-campus when attending university
(72.7%), while more than 80% were located in urban
areas during the lockdown period when the university was
closed (81.8%). The sample was broadly representative
of the population for population group and gender, with
a slight over-representation of females (73.7%) compared
with the survey population (67.7%). Students from the
Indian population group were under-represented in the
sample (27.3% versus 35.4%), while those defined as
African students were over-represented (52.5% versus
46.2%). More respondents lived in campus residences
while at university than off-campus, compared with the
population data, suggesting that some students had
moved into campus residences after admission.

Access to online materials

Laptops (75%) were the primary devices across all
years of study, followed by smartphones (16%). Thirteen
respondents (13%) indicated that the university provided
the laptops they used during ERL. Few respondents used
tablets and desktops across all years of study (see Figure
1). A Kruskal-Wallis one-way ANOVA comparing the mean
scores for the device used during ERL by the year of study
was not statistically significant (p = 0.505).

Seventy-nine percent of the respondents used the 30GB
of data supplied by the university. Respondents’ usage of
the 30GB of university-supplied data was not statistically
significant across the years of study (p = 0.333). No
statistically significant differences were observed when
respondents’ monthly data usage was compared by
year of study (p = 0.506). Respondents’ usage of the
university-supplied data by geographical location during
ERL was also not significant (p < 0.756), suggesting that
urban or rural location did not affect respondents’ usage
of the data provided by the university.

More than half (51.5%) of the respondents accessed the
internet using home Wi-Fi networks, data that they had
purchased (5.1%) or the 30GB of data provided by the
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university (14.1%), with 29.3% reporting that they had
to buy data to supplement the university-supplied data.
There was no statistically significant difference in internet
connection type by year of study (YOS) (p = 0.803). No
statistically significant difference was observed between
male and female participants on the type of internet
connection used (p = 0.872). This finding suggests that all
students used similar connection methods to connect to
the internet. There was, however, a significant difference
between the students’ geographical location during ERL
and the type of internet connection they used (p = 0.004).

Most respondents reported that they carried out online
academic work daily for 3-4 hours (38.4%), while 21.2%
spent less than 3 hours online, 22.2% spent between 5-6
hours, 8.1% spent 7-8 hours, 4.0% spent more than 8
hours, and 6.1% indicated ‘other’ periods of time spent
online. A Mann-Whitney U test comparing the mean
scores for the number of hours spent online, by gender,
was not statistically significant (p = 0.168).

Nearly all respondents (88.8%) accessed the internet for
academic work between 06h0O0 and 19h00, with 65%
working between 19h00 and 06h00. About one-fifth
of respondents (21.2%) accessed the internet between
02h00 and 06h00 when they could utilise free data
equivalent to the data bundle purchased on the service
provider’s special offer, which extended between 24h00~
05h00.

Experiences of emergency remote learning

Figure 1 shows the six categories of responses when
respondents were asked what they enjoyed about
teaching and learning during ERL (n = 107). The primary
reason for enjoying online learning was the ‘flexibility
of working online’ (n = 55), followed by the ‘benefits of
working at home’ (n = 18) and the ‘attributes of specific
online learning methods’ (n = 10). One student’s response
illustrated how combining different online learning methods
benefitted their learning:

...if there was a topic that | did not understand, | could
refer to the voice-over lectures and get a response from a
tutor on the forums immediately, and the tests and quizzes

Flexibility of working online 55

Benefits of working at home IEEG——————— (3
Did not find online learning helpful ~ EE——————— 4
Attributes of learning methods used —IE—__u 10
Manageable workload HEl 5
Other W 5

0 10 20 30 40 50 60

Figure 1. Reasons for use of substances / perceived benefits n=206

Table 2. Preferred methods of online teaching and learning during ERL (n = 99)

Teaching method BDS1 BDS2
(n =20) % n=11)%

Tests and quizzes 40.0 9.1
\/0|cefovelr PowerPoint 35.0 45.5
Presentations

Online meetings 10.0 18.2
Other 5.0 18.2
Assignments 0 0

Videos 10.0 9.1

BDS3 BDS4 BDS5 Total
(n =29) % (n=22)% (n=17)% (n = 99) (n; %)
27.6 40.9 29.4 31(31.3)
37.9 22.7 5.9 29 (29.3)
20.7 18.2 29.4 19(19.2)
6.9 9.1 5.9 8 (8.1)
3.4 45 29.4 7(7.9)
3.4 4.5 0 5 (5.1)
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Tests and quizzes assessed knowledge and hensis 120
‘VoPPs could be download and viewed at ownpace —T—————————————— 16
Synchronous meetings allowed i — 1]
Narration promoted understanding ofthe content ————-7 10
Assignments promoted engagement with the content "7 6
Othe ————16
Assignments required further reading ————=1 5
Tests and quizzes made learning efficient ————1 4
‘VoPPs resembled traditional lectures ——1 3
Synchronous meetings resembled traditional lectures ====1 3

Tests and quizzes improved motivation to work harder ——=1 3
Assignments promoted responsibility = 2
Tests and quizzes promoted the application ofknowledge =1 2
VoPPs could be paused —3 2
Synchronous meetings were helpful == 2
VoPPs were more detailed than traditional lectures =3 1

Tests and quizzes
Voice-over PowerPoint presentations (VoPPs)

Preferred leaming practical skills from videos =1 1 h online meetings
ests and quizzes were less stressful than paper-based tests =1 1 Other
Assignments used less datathan other methods =1 1 Ridecy
0 10 20

Figure 2. Reasons for preferring different methods of learning online
(n=99)

allowed me to keep up with studying the content. Table
2 shows respondents’ preferences for specific online
methods of teaching and learning used during ERL by
YOS. There was no statistically significant difference for
most useful online method by YOS (p = 0.245).

Respondents’ reasons for preferring specific online
learning methods (n = 99) are shown in Figure 2. They
mainly valued tests and quizzes (n = 30) because they
assessed knowledge and comprehension (n = 20), and
VoPP presentations (n = 26) because they could download
the presentations and view them as needed (n = 16) and
the ‘narration promoted understanding of the content’ (n
= 9). The main reason for preferring synchronous online
meetings (n = 16) was because they ‘allowed interaction’
with lecturers and peers (n = 11), while assignments (n =
14) were deemed to have ‘promoted engagement with
the content’ (n = 6). Interestingly, one reason for preferring
VoPPs and synchronous meetings was because they
resembled traditional lectures (n = 3, for both). The ‘Other’
(n = 6) subcategory comprised responses that did not
answer the question.

Figure 3 shows the three categories of challenges (n = 147)
respondents faced during the period of ERL: ‘Difficulties
accessing the online content’ (n = 76), ‘Difficulties
adjusting to working at home’ (n = 37) and ‘Challenges
with learning online’ (n = 32). Irrelevant responses were
classified as ‘Other’ (n = 2). ‘Network and connectivity
issues’ (n = 61) were the major obstacle to accessing the
online content, followed by ‘insufficient data’ (n = 7).

The major difficulty adjusting to learning at home (n =
34) related to ‘difficulties managing time’ (n = 16), with

Network and connectivity issues I 61
Difficulties managing time T |6
Unrealistic workload

Individual learning challenges FEEEE 13

Poor planning by lecturers =1 9
Tnsufficient data 7
Inadequate communication = 5
Familial and personal matters T8 5
Technical issues 5
Variability across subjects =71 4

S N ¢ Difficulties accessing the online content
Prefers contact learning to learning online ] 3 =

| Difficulties adjusting to learning at home
| Challenges with leaming online
Other

Lack of access to a suitable device 3

=
5

Other

=3

20 40 60 80

Figure 3. Online learning challenges during ERL (n = 147)
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one student referring to the “distractions from family
members during work time.” Another major difficulty
adjusting to learning at home (n = 34) was ‘individual
learning challenges’ (n = 13), with examples like “working
and studying and household chores whilst going
through family losses” and “job losses during the COVID
period.” The major challenges with learning online were
the ‘unrealistic workload’ (n = 14), which one student
described as “too much work, too little time,” while
another mentioned the “EXCESS WORK LOAD [sic].”

Preferred learning modality before and after ERL
Before ERL, ‘Contact teaching’ (37.5%) was the
preferred modality, followed closely by courses with
‘Some online course components’ (31.3%) (see Figure
4). In addition, more than one-fifth of respondents
indicated ‘No preference’ (21.3%) for either the
contact or online modality, before ERL. Comparing the
percentage changes from before to after ERL, 63.3%
fewer respondents preferred contact teaching, while all
the categories involving online teaching increased. The
most striking changes were a 216.7% increase in those
wanting ‘Mostly but not completely online’ courses
and an 80.6% increase in those wanting ‘Some online
course components.” The number of respondents with
‘No preference’ decreased by 88.2%. Entirely online
courses were the least preferred learning modality
before and after ERL.

Contact teaching 33

Some online course components 313 sob

No preference -:l 213
Mostly but not completely online ;75 s
i 2.5
Online ; 38

0 10 20 30 40 50 60
%

O Before Emergency Remote Leaming

@ After Emergency Remote Leamning

Figure 4. Preferred teaching modality before and after emergency
remote learning (n = 80)

Respondents’ main reasons for preferring contact over
online learning before ERL (n = 51) were that it ‘Allows
more interaction’ (n = 30) and having had ‘No or limited
experience of online learning’ (n = 9). Other reasons were
that contact learning was perceived as being ‘Better
structured’ (n = 4) and involving a ‘Reduced workload’ (n
= 4), while ‘Online learning posed too many challenges’
(n = 3). There was also a preference for hard copies of

Online mode prom otes effective learning ] 20

Permits flexibility 1 19

Contact mode promotes effective learning T 12
More efficient than contact teaching T 9
Prefer com bined teaching approaches ] §
Prefer contact practical teaching with online lectures ] 5
Online learning may be useful in some courses ] 4
Other I 3
Contact teaching is best for practicals and assessments ] 3

Pemitsinteracion ] 2

Eliminates connection and dataissues 1 1 Online learning
: = Contact learning
Requires less student responsibility T 1 Blended learning
More time to engage with material outside the lecture hall 7] 1 Other
0 5 10 15 20 25

Figure 5. Reasons for learning modality preference after emergency
remote learning (n=88)



notes (n = 1). Respondents’ reasons for preferring online
learning before ERL (n = 19) were that it ‘allows greater
student autonomy’ (n = 7), ‘promotes learning better’ (n
=7), a perception that ‘contact sessions were not useful’
(n = 3) and that uploaded resources were useful (n = 2).

Beyond ERL, respondents’ reasons (n = 88) in support
of online learning, contact learning and blended learning
are depicted in Figure 5. The main reasons for preferring
online learning were that it ‘promotes effective learning’
(n = 20), although the same was said of contact learning
(n = 12). Where students felt that online learning
promotes effective learning, their reasons were, for
example, that it “facilitates comprehension”, while they
felt that contact learning “eliminates connection issues.”
Other reasons for preferring online learning were that
it ‘permits flexibility’ (n = 19), is ‘more efficient than
contact teaching’ (n = 9) and ‘permits interaction’ (n =
2). Respondents valued blended learning because they
‘prefer combined teaching approaches’ (n = 8) and
‘contact practical teaching with online lectures’ (n = 5).

Changes to data provision 1 16
Better workload planning —/——————————1 10
Better intemet connections T 9
Changes to structure of leaming interactions T—/—31 '8
Nothing === 4

More user-friendly learning management system —————1 4
More affective teaching /1 4
Better communication from lecturers T/ 3
Provision of suitable devices === 3
More course notes T/ 2
Greater lecturer technological proficiency =/ 2
Changes to quizzes —/1 2
Changes to assignments =/ 2

Training on using online platforms 3 1 Tmproved online_access

Better learning design

Better learning system
Brire |
0 5 10 15 20

More zero-rated sites T3 1

More summative assessments 1 1
Accessto articles =3 1

Figure 6. Needs to facilitate online learning in the future (n = 73)

When asked what they needed to facilitate online learning
in the future (see Figure 6), the biggest category ‘Better
learning design’ (n = 34) included needs relating to
‘better workload planning’ (n = 10). Concerning better
workload planning, students requested, for example,
a “fair workload” and a “good online timetable.” One
respondent’s comment (see below) included several
needs relating to ‘changes to the structure of learning
interactions’ (n = 8). The student wanted more
participation from lecturers and indicated a preference
for synchronous online sessions:

Simply publishing a PowerPoint on Sakai and saying,
“I’ve posted the lecture, if you have any questions, you
can email me directly or through your class rep,”[sic]
no, do voice-overs AND have a virtual Q&A. The Big
Blue Button live lectures were so good.

The main change respondents felt they needed in
the future was ‘Changes to data provision’ (n = 16).
One student said they need an “adequate amount of
data.” Other changes respondents wanted related
to the category ‘Improved online access’ (n = 30): a
‘Better internet connection’ (n = 9) and the ‘Provision of
suitable devices’ (n = 3).
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DISCUSSION

The period of ERL has resulted in substantial changes
in the higher education system, as evidenced by the
dramatic shifts in respondents’ preference from contact
learning to blended learning and the reduction in those
who had indicated no preference for either modality
before ERL. Notwithstanding the challenges of the
extreme conditions under which teaching and learning
took place during the pandemic, ERL has served as
a metaphorical test tube, an incubator of ideas,*
about the possibilities of how online learning can be
used to enhance traditional dental teaching. The fact
that respondents indicated they wanted more blended
learning despite the myriad challenges they experienced
appears to centre around the flexibility of working at their
own pace, combined with the variety of online learning
methods and resources available to them, especially tests
and quizzes and VoPP presentations.

These findings are similar to those of Mladenovic et al;*
more than 90% of the students in that study reported that
the ready accessibility of online PowerPoint presentations
allowed them to work at their own pace and further
explore interest topics. In their study integrating learning
management systems into dental simulation clinics, Pani
and Vieira®® found that uploading pre-readings and case
scenarios allowed more focused discussions and better
time management. Their students could prepare better
for discussion sessions and interact more productively
with lecturers and peers. While the Pani and Viera® study
illustrates the judicious use of online resources, educators
must be realistic about the time required for online work.
The unrealistic workload cited by respondents in this
study could be counterproductive to deep or meaningful
learning.®

Spalding et al,*" in their study of the higher education
challenges and possibilities in Brazil during the pandemic,
recommended changes in the conceptions of learning
and teaching as a strategy for focusing on mental health
in the education system. In keeping with what has been
reported in other studies, both pre-pandemic®*?® and
during the pandemic, the respondents in our study
indicated that the shift towards blended learning should
focus on teaching theoretical components online while
clinical teaching is conducted in person.

The dental students in the survey conducted at the
University of KwaZulu-Natal referred to the stress of
switching between lectures and clinics during traditional
teaching, both in the time required and the possible
negative impact on their learning, which blended learning
modalities could alleviate.® However, the students in this
study felt that fully online teaching could not adequately
prepare them for clinical practice.® The idea that while
some dental courses require contact teaching, others—
like Prosthodontics, Restorative, Practice Management,
Oral Pathology, and General Practice—could continue
online in the future was supported by third- and fourth-
year students in the United States study by Gardner et
al.38 Although videos were the least preferred method of
online learning in the Gardner et al study, their potential
needs to be explored more fully, especially where the
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videos have been designed to meet specific needs. In our
study, the pre-clinical first- and second-year respondents
preferred learning from videos more than those in the
clinical years. This preference could be due to the first-
and second-year students having access to pre-clinical
skills videos specially recorded by lecturers in the SOHS
to allow continuity of teaching and learning during the
pandemic. Pre-clinical skills videos provide an opportunity
for enhancing learning that could be further explored in
the future.

The ERL period highlighted the inequalities still prevalent in
SA, which must be considered in all educational planning.
SA remains one of the most unequal countries globally
regardless of the long-term trend indicating progress
in reducing poverty, which is higher in rural areas.'
Connectivity issues were a major challenge for the
respondents in this study. The University of KwaZulu-
Natal study by Moodley et al® reported a similar finding.
While Wits University was not unique in its lack of
readiness for the period of ERL, its laptop programme
and data provision initiative supported students to
continue their education.

This study found no significant difference in the type of
device used by dental students and their usage of the
30GB of university-supplied data by YOS. However,
some students had to purchase supplementary data
to complete their academic work, raising the question
of whether the blanket provision of 30GB was sufficient
across all courses and all years of study. This study shows
that the non-clinical YOS at SOHS utilised more videos,
requiring more data than the clinical YOS. The blanket
approach of providing equivalent data bundles across all
years of study may not be efficient. While recent reports
suggest that the government plans to provide free data
to SA households,® this has yet to be implemented,
and the consistently high data prices in SA40,4" remain
a contributing factor to unequal education. To avoid
perpetuating the digital divide, the country needs to
emphasise the socio-economic discourse underpinning
online learning. One outcome that should address some
of the technical problems experienced during ERL at
Wits University was the replacement of the learning
management system, Sakai, with the university’s instance
of Canvas, known as Ulwazi, in January 2021.

Although some students enjoyed the flexibility of working
from home, others felt that their home environment was
not conducive to deep learning. Many had experienced
difficulties adjusting to working at home due to domestic
and family responsibilities. These findings were similar
to the University of KwaZulu-Natal study by Moodley
et al,8 in which participants reported struggling with
working from home for similar reasons. The technical
difficulties students experienced also contributed to the
ineffectiveness of working from home, resulting in students
being unable to submit academic tasks on time. Students
reported that they would have appreciated more affective
teaching, whereby lecturers show compassion regarding
issues beyond students’ control.

Studies similar to the one reported in this paper are
essential for guiding institutional decisions about
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how to implement blended learning in the future.
Some recommendations that could be explored are
implementing policies that include more staff training
on online teaching platforms and digital pedagogies
and ongoing critical analysis of student feedback for
optimum teaching methods according to the YOS.
Issues around access to technology and connectivity
go beyond revising university policies on online
learning and require local and national government
intervention; otherwise, the disadvantaged will remain
disadvantaged.A limitation of using self-reported data
is its subjectivity.*? Issues of validity and reliability were
addressed to improve the credibility of the findings,
and the convergence of the qualitative and quantitative
findings further improved the study’s rigour.

CONCLUSION

This study provides direction based on students’ needs
for blended learning within the SOHS and the Faculty of
Health Sciences. Educators need training on designing
effective blended-learning interactions, especially about
what constitutes a reasonable workload. While the
challenges identified during ERL were unique, especially
in terms of geographical location, they provided a
worst-case scenario that higher education, especially
disciplines with a substantial practical teaching
component, must be able to withstand. The sudden shift
to ERL should be viewed as a learning curve to harness
the advantages of online learning. These findings could be
relevant to other national and international dental schools,
especially in settings with limited resources.

Acknowledgements

IM for assisting with developing and administering the
questionnaire in REDCap and SM for assisting with the
statistical analysis.

Funding information

This work is based on the research supported in part by
the National Research Foundation of South Africa for the
grant, Unique Grant Number 122003. The grant holder
acknowledges that opinions, findings and conclusions
or recommendations reported in this presentation are
those of the authors, and that the NRF accepts no liability
whatsoever in this regard.

Conflict of interest
The authors declare that they have no conflict of interest
related to any aspect of this research project.

REFERENCES

1. Affouneh S, Salha S, Khlaif ZN. Designing quality
e-learning environments for emergency remote
teaching in Coronavirus crisis. Interdiscip J
Virtual Learn Med Sci. 2020;11(2):1-3. https://
doi.10.30476/ijvims.2020.86120.1033.

2. Varvara G, Bernardi S, Bianchi S, Sinjari B, Piattelli
M. Dental education challenges during the COVID-19
pandemic period in ltaly: Undergraduate student
feedback, future perspectives, and the needs of
teaching strategies for professional development.
Healthcare. 2021;9(4). https://doi.10.3390/
healthcare9040454.

3. Farrokhi F, Mohebbi SZ, Farrokhi F, Khami MR. Impact



10.

11.

12.

13.

14.

15.

16.

17.

18.

of COVID-19 on dental education-a scoping review.
BMC Med. Ed. 2021;21(1). https://doi.10.1186/
$12909-021-03017-8.

World Bank. High Income. World Development
Indicators, The World Bank Group. 2022. https://
data.worldbank.org/country/XT. Accessed 4 April
2022.

World Bank. Low Income. World Development
Indicators, The World Bank Group. 2020. https://
data.worldbank.org/country/XT. Accessed 4 April
2022.

World Bank. Upper Middle Income. World
Development Indicators, The World Bank Group.
2022.https://data.worldbank.org/country/XT.
Accessed 4 April 2022.

The World Bank. Overcoming Poverty and
Inequality in South Africa: An Assessment of Drivers,
Constraints and Opportunities. Washington; 2018.
Moodley R, Singh S, Moodley I. Undergraduate
dental students’ perspectives on teaching and
learning during the COVID-19 pandemic: Results
from an online survey conducted at a South African
university using a mixed-methods approach. Afr.
J. Health Prof. Educ. 2022;14(1):26-32. https://
doi.10.7196/AJHPE.2022.v14i1.1482.

Peres KG, Reher P, de Castro RD, Vieira AR.
Covid-19-related challenges in dental education:
Experiences from Brazil, the USA, and Australia.
Pesqui Bras Odontopediatria Clin Integr. 2020;20:1-
10. https://doi.10.1590/pboci.2020.130.
EDUCAUSE. 2021 EDUCAUSE Horizon Report,
Teaching and Learning Edition. Boulder, CO; 2021.
Graham CR. Blended learning systems: Definition,
current trends, and future directions. In: Bonk CJ,
Graham CR, editors. Handbook of blended learning:
Global perspectives, local designs. San Francisco:
John Wiley & Sons, Inc.; 2006. p. 3-21.

Amir LR, Tanti I, Maharani DA, Wimardhani YS, Julia
V, Sulijaya B, et al. Student perspective of classroom
and distance learning during COVID-19 pandemic in
the undergraduate dental study program Universitas
Indonesia. BMC Med. Ed. 2020;20(1):1-8. https://
doi.org/10.1186/s12909-020-02312-0.

Garrison DR, Kanuka H. Blended learning:
Uncovering its transformative potential in higher
education. Internet High Educ. 2004;7(2):95-105.
https://10.1016/j.iheduc.2004.02.001.

Ertmer PA, Ottenbreit-Leftwich AT, Sadik O, Sendurur
E, Sendurur P. Teacher beliefs and technology
integration  practices: A critical  relationship.
Comput Educ. 2012;59(2):423-435. doi:10.1016/j.
compedu.2012.02.00.

Drent M, Meelissen M. Which factors obstruct or
stimulate teacher educators to use ICT innovatively?
Comput Educ. 2008;51(1):187-199. http://dx.doi.
org/10.1016/j.compedu.2007.05.001

Jonassen D, Howland J, Marra R, Crismond D.
Meaningful learning with technology. 3rd ed. Upper
Saddle River: Pearson; 2008.

Schweisfurth M. Learner-centred education in
developing country contexts: From solution to
problem? Int. J. Educ. Dev. 2011;31(5):425-432.
doi:10.1016/j.ijedudev.2011.03.005.

Kang I, Choi JI, Chang K. Constructivist research
in educational technology: A retrospective view

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

RESEARCH < 481

and future prospects. Asia Pac. Educ. Rev.
2007;8(3):397-412.

Judson E. How Teachers Integrate Technology and
Their Beliefs About Learning: Is There a Connection?
J. Technol. Educ. 2006;14(3):581-97.

George A, Sanders M. Evaluating the potential
of teacher-designed technology-based tasks
for meaningful learning: Identifying needs for
professional development. Educ Inf Technol.
2017;22(6):2871-2895. http://dx.doi.org/10.1007/
s$10639-017-9609-y.

Mishra P, Koehler MJ. Technological pedagogical
content knowledge: A framework for teacher
knowledge. Teachers College Record, 108(6), 1017-
1054. Teach. Coll. Rec. 2006;108(6):1017-1054.
10.1111/5.1467-9620.2006.00684 x.

Hibbert EJ, Lambert T, Carter JN, Learoyd DL,
Twigg S, Clarke S. A randomized controlled pilot
trial comparing the impact of access to clinical
endocrinology video demonstrations with access
to usual revision resources on medical student
performance of clinical endocrinology — skills.
BMC Med. Ed. 2013;13(1):1-10. https://doi.
org/10.1186/1472-6920-13-135.

George A, Blaauw D, Green-Thompson L,
Hajinicolaou C, Lala N, Parbhoo K, et al. Comparison
of video demonstrations and bedside tutorials for
teaching paediatric clinical skills to large groups of
medical students in resource-constrained settings.
Int. J. Educ. Technol. 2019;16(34): 1-16. https://doi.
org/10.1186/s41239-019-0164-z.

Mathrani A, Sarvesh T, Umer R. Digital divide
framework: online learning in developing countries
during the COVID-19 lockdown. Globalisation,
Societies and Education. 2021.

Borgonovi F, Centurelli H, Demis R, Grundke P,
Horvat S, Jamet M, et al. Bridging the Digital Gender
Divide: Include, Upskill, Innovate. Australia; 2018.
Banda M. Inteligent CIO. South Africa’s Wits
University navigates digital learning challenges with
AWS Cloud. 2020. https://www.intelligentcio.com/
africa/2020/08/18/south-africas-wits-university-
navigates-digital-learning-challenges-with-aws-
cloud/. Accessed 11 April 2022.

Creswell JW, Plano Clark VL. Designing and
Conducting Mixed Methods Research. 3rd ed.
Thousand Oaks: Sage Publications, Inc; 2018.
Ingratta AM, Mabizela SE, George AZ, Green-
Thompson L. Undergraduate medical students’
readiness for online learning at a South African
university: Implications for decentralised
training. Afr. J. Health Prof. Educ. 2022;14(2):65-70.
https://doi.org/10.7196/AJHPE.2022.v14i2.1433.
Farley H, Murphy A, Johnson C, Carter B, Lane M,
Midgley W, et al. How Do Students Use Their Mobile
Devices to Support Learning? A Case Study from
an Australian Regional University. J. Interact. Media
Educ. 2015;1(14):1-13. http://dx.doi.org/10.5334/
jime.ar.

Dahlstrom E, Brooks CD, Pomerantz J, Reeves J.
Students and technology research study: Survey
instrument.  2016.  https://library.educause.edu/
resources/2016/6/2016-students-and-technology-
research-survey-instrument. Accessed 30 August
2020.



482 > RESEARCH www.sada.co.za / SADJ Vol. 77 No. 9

31. Cohen L, Manion L, Morrison K. Research Methods
in Education. 8th ed. London: Routledge; 2018.

32. VaismoradiM, Turunen H, Bondas T. Content analysis
and thematic analysis: Implications for conducting
a qualitative descriptive study. Nurs Health Sci.
2013;15(3):398-405. https://doi.org/10.1111/
nhs.12048.

33. The test tube: A symbolic story. The Biomedical
Scientist. 2018;28-30.

34. Mladenovic R, Bukumiric Z, Mladenovic K. Influence
of a dedicated mobile application on studying
traumatic dental injuries during student isolation. J.
Dent. Educ. 2021;85(S1):1131-1133. https://doi.
org/10.1002/jdd.12250.

35. Pani SC, Vieira LAC. Integrating online learning
management systems to dental simulation clinics—
An example of blended learning in pediatric dentistry.
J. Dent. Educ. 2021;85(51):1163-1166. https://doi.
org/10.1002/jdd.12381.

36. Kember D, Leung D. Characterising a teaching and
learning environment conducive to making demands
on students while not making their workload
excessive. Stud. High. Educ. 2006;31(2):185-198.
https://doi.org/10.1080/03075070600572074.

37. Spalding M, Rauen C, Vasconcellos LMR de, Vegian
MR da C, Miranda KC, Bressane A, et al. Higher
education challenges and possibilities: a Brazilian
experience in times of COVID-19. Res., Soc. Dev.
2020;9(8):1-23. https://doi.org/10.33448/rsd-
v9i8.5970.

38. Gardner AL, Halpin R, Saeed SG. Virtual dental
clinic. J. Dent. Educ. 2021;85(51):883-884. https://
doi.org/10.1002/jdd.12245.

39. Government to give free data to every South African
household [Internet]. BusinessTech. 2022. https://
businesstech.co.za/news/broadband/567770/
government-to-give-free-data-to-every-south-
african-household/. Accessed 24 April 2022,

40. 40. Seeth A. High data costs challenged; low-
income households hit the hardest. City Press. 2018;
https://www.news24.com/citypress/news/high-
data-costs-challenged-low-income-households-hit-
the-hardest-20180302. Accessed 20 April 2022.

41. 41. Bottomley EJ. SA has some of Africa’s most
expensive data, a new report says — but it is better
for the richer. Business Insider SA. 2020. https://
www.businessinsider.co.za’how-sas-data-prices-
compare-with-the-rest-of-the-world-2020-5.
Accessed 15 April 2022.

42. 42. Gonyea RM. Self-Reported Data in Institutional
Research: Review and Recommendations. New
dir. inst. res. 2005;2005(127):73-89. https://doi.
org/10.1002/ir.156.



APPENDIX D: SURVEY QUESTIONNAIRE

Page 1
Dental students’ experiences of remote emergency online learning at the University of the

Witwatersrand during the COVID-19 pandemic

PARTICIPANT INFORMATION SHEET
Study title: Dental students’ experiences of remote emergency online learning at the

University of the Witwatersrand during the COVID-19 pandemic

Good day! My name is Dr Koketso Mbambo and I am enrolled as a Masters student at the
University of the Witwatersrand. I am a lecturer and clinician who teaches dentistry to

students. I am asking you to participate in this study by completing the survey.

What the study is about:
I am investigating your online learning experiences during the remote online teaching and

learning.

Why you are being invited to participate in the study:

I would like to explore how dental students at the School of Oral Health Sciences used their
digital devices during the period of remote online teaching and learning. This will enable me
to compare the usage of digital devices across the different years and across different

subjects.
What it will mean if you participate in the study:
This information will help better inform educators, faculty and information technology (IT)

staff about how best to facilitate online learning in the School of Oral Health Sciences.

Risks if you participate in the study:

There are no risks to you from participating in the study.

Potential benefits if you participate in the study:
There will be no direct benefits to you for participating in the study.

Vi



Additional information about your potential participation in the study:

Your participation in the study is voluntary, and you will not be penalised if you choose not
to participate. Your name will not be recorded, so you cannot be identified. You are free to
withdraw from the study at any stage and you will not be penalised for this. There are no
right or wrong answers. The survey will take about 20 minutes to complete. You

can save and complete the survey at your leisure. Please remember to write down the return
code should you decide to complete it at a later stage. Should you want feedback on the
results of the study, please let me know.

If you have any questions about the study, please contact me:

Dr. Koketso Mbambo

Email: koketso.mbambo@wits.ac.za

Tel: (011) 488 4853

If you need to report any problems with or complaints about the study, please contact the
ethics department of the

University of the Witwatersrand. The HREC (Medical) contact details are as follows:
Chairperson: clement.penny@wits.ac.za

Administrators: Ms. Zanele Ndlovu/ Mr. Rhulani Mkansi

Tel: 011 717 2700/2656/1234/1252

Email. hrec-medical.researchoffice@wits.ac.za

Thank you!
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Page 2

Section 1: Information and consent
I agree to participate in this study
Yes

No

08-03-2021 09:06 projectredcap.org
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Section 2: Student Demographics

vii



2.1. Age

Less than or equal to 19 years
20-24 years

25-29 years

Greater than or equal to 30 years
2.2. Gender

Male

Female

Other

2.2.a Please state your gender

2.3. Race

Black

White
Asian/Indian
Coloured

Prefer not to say
Other

2.3.a. If you selected ‘other’, please state your race

2.4. What was your geographical location during the lockdown period?
Urban

Rural

2.5. Accommodation when you are at varsity

Campus residence

Off -campus accommodation

Other

2.5.a. Please specify your type of accommodation

2.6. Year of Study
BDS 1

BDS 11

BDS 11

BDS IV

viii
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Section 3: Device ownership

3.1. What is the main device you used during the period of emergency remote learning
(ERL)?

Desktop

Laptop

Tablet

Smartphone

3.2. If the main device was a laptop, was it supplied by the university?
Yes

No

3.3. Which other internet-capable devices did you use during the period of ERL? Please
specify the devices

Desktop

Laptop

Tablet

Smartphone

None
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Section 4: internet and data usage during the period of ERL

4.1. Who is your internet service provider?

Cell C

MTN

Vodacom

Telkom

Other

4.1.a. If you selected other, please specify your internet service provider

iX



4.2. How were you connecting to the internet during the period of ERL?

WI-FI connection at home.

University- supplied data only.

Own data only.

University -supplied data supplemented with own data.

Other

4.2.a. If you selected other, please state how you connected to the internet during the period

of ERL

4.3. Did you use the 30GB of data provided by the university?
Yes

No

4.3.a. How long did the 30GB of data last you?

Less than one week

One week

Two weeks

Three weeks

Four weeks

More than four weeks

4.4. How much data do you estimate you used monthly during the period of ERL?
Nil

1-259 MB (megabytes)

260-500 MB

501-1 GB (gigabytes)

>1 GB

Don’t know

4.5. During the period of ERL, when were you mostly accessing the internet for your
academic work? You may select

more than one option.

6:00am-12:59pm

13:00pm-18:59pm

19:00pm-1:59am

2:00am-5:59am

08-03-2021 09:06 projectredcap.org
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Section 5: Experiences of online teaching and learning during the period of ERL
5.1. How much time on average did you spend online, daily, doing academic work during the
period of ERL?

Less than 3 hours

3-4 hours

5-6 hours

7-8 hours

More than 8 hours

5.2. Which type of online ERL did you find most useful?

Forums

Assignments

Tests and quizzes

Power point presentations with voice over

Videos

Online meetings

Chatroom

Other

5.2.a. Please specify any other type

5.3. Please explain your answer to question 5.2 or 5.2.a.
5.4. Which type of online ERL did you find least useful?
Forums

Assignments

Tests and quizzes

Power point presentations with voice over

Videos

Online meetings

Chatroom

Other

5.4.a. Please specify any other type

5.5. Please explain your answer to question 5.4 or 5.4.a

xi



5.6. What, if anything, did you enjoy about the online teaching and learning during the period
of ERL?

5.7. Describe any challenges you encountered regarding the online teaching and learning
during the period of ERL

08-03-2021 09:06 projectredcap.org
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Section 6: Experiences of online teaching and learning before and after ERL

6.1. Before the period of ERL, what type of teaching approach best facilitated your learning?
One with no online course components

One with some online course components

One that is mostly but not completely online

One that is completely online

No preference

6.1.a. Please explain your answer in 6.1.

6.2. In a typical month, before lock down, approximately how much mobile data did you
purchase to connect to the

internet for academic reasons?

Nil

1-259 MB (megabytes)

260-500 MB

501-1 GB (gigabytes)

>1 GB

Don’t know

6.3. What type of teaching would best facilitate your learning in the future, beyond the
pandemic?

One with no online course components

One with some online course components

One that is mostly but not completely online

One that is completely online

No preference

6.3.a. Please explain your answer in 6.2

6.4. What would you need for online learning to better facilitate your learning in the future?

xii
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Section 7: Close

Thank you for your participation!

Kindly leave any comments in the text box.
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with our October 2022 publication (see Appendix C) in the South African Dental
Journal, which is the official journal of the South African Dental Association
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Ann George
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