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Abstract

Background Over the last decade, developments in e-Learning and technologies are creating the groundwork for
health sciences and medical education. Literature demonstrates that we have yet to reach any form of consensus
about which indicators are needed to assess and teach quality health sciences and medical education through tech-
nology or innovation. There is, therefore, a greater need for a tool or platform that is properly constructed, validated
and tested within health sciences.

Methods This paper presents a study, which is part of a larger research project assessing staff and students’ percep-
tions of the importance and relevance of different aspects of e-Learning and mHealth in health sciences curricula at
four universities in South Africa. The specific objectives of this study were to: (i) assess health sciences staffs' percep-
tions and understanding of these two applications; and (ii) establish challenges and opportunities of e-Learning and
mHealth applications in the health sector, as well as perceptions on the importance and relevance of these applica-
tions to their curricula and future practices. A combination of Focus Group Discussions (FGDs) and a key-informant
interview was used. A total of 19 staff from four universities participated. Atlast.ti was used for the data analysis and
the findings were coded using a primarily deductive thematic coding framework.

Results The findings revealed that not all staff members are equipped or trained with new applications or tech-
nologies, such as mHealth. Most participants believed that diverse technologies and tools could be integrated with
mHealth and e-Learning. Furthermore, participants agree that a new multi-modal platform, in the form of a learning
management system (LMS) with relevant applications (and possible plugins) integrated, tailored towards health sci-
ences will benefit all stakeholders, and be valuable to higher education and health sectors.

Conclusions Digitalisation as well as digital citizenship is gradually being integrated into teaching and learning. It
is imperative to adapt the health sciences curricula through constructive alignments and promote health sciences
education in the current 4IR. This would allow graduates to be better prepared for digitalised practice environments.
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Background

The health sector has witnessed several challenges in
identifying and treating diseases in Africa. Scholars
have debated the constraints affecting the health sci-
ences, including the health faculties and medical schools
in higher learning institutions of developing economies
(low, middle-income countries [LMIC]) on addressing
the burden of diseases, preventive medicine, and treat-
ment due to inadequate facilities. Since the commence-
ment of the Coronavirus-19 (COVID-19) pandemic,
South Africa has witnessed the evolution of different
conditions such as human immunodeficiency virus/
acquired immunodeficiency syndrome and tuberculosis,
diabetes, maternal and child mortality, injuries and vio-
lence, and non-communicable diseases amongst many
[1, 2]. Understanding the relationships between ecosys-
tem health and human health is paramount despite this
epidemic and the epidemiology of diseases globally. Most
significantly, it is recorded that the practice of medicine
is more than identifying and treating disease; it includes
a significant preventative component which requires
innovative health care approaches, especially in limited-
resource settings [3]. However, teaching and learning for
this context have become a challenge due to the already
overloaded curricula and inadequate infrastructures [4].

In addition, most South African health sciences fac-
ulties within universities are resource-constrained and
do not foster a dynamic e-Learning and mobile health
(mHealth) culture within their curricula. mHealth
focuses on obtaining information immediately from
mobile phones to diagnose illnesses, track diseases and
provide timely information to the public in underserved
countries. In addition, mHealth can also be used as a
form of education for health sciences students. Embrac-
ing such a culture would create more job creation
opportunities within the healthcare landscape. Some
universities in South Africa, such as the University of
Johannesburg, have started to integrate the ethos of the
Fourth Industrial Revolution (4IR) but are yet to teach
e-Learning (fully) within their health sciences curricula
(and many other faculty curricula).

This paper aims to present health science staffs’ under-
standing and perceptions of the use, constraints and
future possibilities of e-Learning, mHealth in their cur-
riculum, which could significantly impact their future
healthcare learning and practice post-COVID-19. In
addition, given the unsuccessful rate of e-Learning or
slow uptake within the health sciences area, the article
presents the findings from in-depth interviews and focus
group discussions from health sciences staff at four South
African universities regarding the use and related con-
straints of mHealth and e-Learning applications, as well
as possibilities for a multi-modal platform and curricula,
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in order to optimise learning (for students and academic
staff) and healthcare (for patients) in South Africa.

Theory and context of the literature

The concept of e-Learning

There appears to be no widely accepted definition of
e-Learning. However, there is a convergence of describing
what it entails: learning using e-Learning infrastructure,
made up of both hardware and software, via various elec-
tronic devices and communication applications, requir-
ing web/internet access. This form of learning can either
fully replace the physical classroom (distance learning) or
augment classroom-based teaching and learning and has
come to be known as blended learning [5].

e-Learning in South Africa

The pandemic came with a significant shift in higher
learning systems, demanding alternative and flex-
ible teaching and learning approaches in the digital-
ised economy. This led to a call for easy access to online
learning platforms that offer electronic assisted educa-
tional facilities [6]. In addition, most universities faced
the challenges of integrating eLearning into the existing
traditional offerings as a form of blended learning. As a
result, most academics have found themselves within the
digitalised space in which they are expected to adopt and
implement different teaching and learning approaches.
However, academic and administrative developments
are expanding, including the changes that will facilitate
South African universities’ strategic orientations and
adoption of e-Learning.

The digital context in South Africa is characterised by
initially slow uptake and limited device usage to rapid
expansion from 2014 onwards. Market needs vary, and
unique challenges regarding affordability about the costs
of mobile technology and accessibility of the World Wide
Web compared to data costs relating to other costs (elec-
tricity cost, transportation costs). The statistic shows that
the number of internet users in South Africa from 2014
to 2018 increased from 9.7 million users to 20.3 million
users [7]. However, these numbers grew to 38.13 mil-
lion in 2021 and have increased in 2022. Initially, inter-
net users ranged from the South African middle class
to the top rank. However, all class sectors and societal
structural levels have demanded flexible educational ser-
vices [6]. The study relates with the ‘constructivist learn-
ing theory, which entails identifying learning processes
within the classroom environment [8]. The idea signifies
a cognitive activity that generates mental models that
represent perceptions of reality. The theory focuses on
answering questions on what people know and the rea-
son for existence. The constructive approach assists aca-
demics in solving teaching, learning, and development
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[8]. This theory focuses on the belief that solving prob-
lems aids students and scholars in thinking, education,
and development. The approach allows envisaging the
different unique experiences and expertise of the staff
interviewed and proposes solutions for future learning
engagements [8].

e-Learning and classroom training

“Your schedule, pace, and place are the e-Learning motto”
[9]. This is unfortunately not the case with classroom
training. Contemporary studies have shown that the
advantages of e-Learning compared to classroom train-
ing are emerging as wide-ranging. For example, e-Learn-
ing students retain the material significantly more than
those in face-to-face instructor-led classes [9]; perform
better than those who take contact courses [10] and dem-
onstrate better comprehension [11]. Qazi et al .[12], fur-
ther cite four benefits of e-Learning. The first refers to the
issue of ‘cost difference’; e-Learning is cost-effective and
affordable to many students, especially since universities
are giving subsidies for data cost. Secondly, e-Learning is
flexible and available 24/7, eliminating travel distance and
enabling students to save costs. The third benefit entails
reporting and monitoring; another benefit of e-Learning
is the Learning Management System (LMS) which gives
instant feedback and tracks the learner’s progress online
without any additional administrative help. The fourth
benefit involves consistency of e-Learning service deliv-
ery, where online learning students can access conveni-
ently, as per demand, through varied learning resources
[12].

Even so, quite a few higher education institutions have
made limited use of e-Learning as part of their learn-
ing system. However, arguments have been made that
the scarcity of teaching e-Learning at higher education
institutions today could be insufficient capital, inade-
quate knowledge on access and usage, poor skills or any
number of unknown factors withholding the adoption of
e-Learning. Despite these challenges, there is a view that
a combination of traditional classrooms and e-Learning
creates entirely new experiences for learners, and new
business opportunities for business owners by increas-
ing the number of learners to educate and potentially
addressing the low matriculation to degree qualification
transition ratio [13]. The scholars agreed that the tradi-
tional form of learning and the e-Learning model benefits
more shareholders within the educational setting and
corporate environment [6].

The growth in e-Learning technology no doubt adds
to globalisation as educational institutions are try-
ing their utmost to break down geographical and social
boundaries to offer distance learning education [14]. This
leads to integrations of academic standards and views.
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Introduction of e-Learning to the business model pro-
vides diversity, flexibility and additional revenue streams
representing a mixed or blended learning model. Stu-
dents are expected to participate in different online activ-
ities in a hybrid learning or blended model. The online
activities include discussions, online assessment, group
work, and online projects replacing face-face teaching
and learning [14].

e-Learning facilitates equitable and easy access to digi-
tal learning resources [14]. Despite being an additional
learning resource that enhances access to learning tools,
most families and teachers cannot afford the data neces-
sary to sustain e-Learning activities [14].

mHealth to fill curricula gaps in the health sciences
Developments in e-Learning technologies have set
the motion for a revolution in education within the
last decade [15]. Evidence of these is seen within the
health sector, where both intern and qualified doc-
tors are frequently using mobile phones to consult with
their patients. This can also be referred to as education,
involving access to health education from a distance,
using Information Communication Technologies (ICTs).
Health practitioners benefit from the health education
system through electronic libraries, search engines, and
online knowledge databases [15]. Noorbhai [16] acknowl-
edges the challenge health practitioners go through to
streamline important information on symptoms, expo-
sures, treatments, and various prevention strategies
within the health sector. He postulated that streamlining
this information is even more difficult within the cur-
rent evolvement of research in the public health sphere.
According to him, mHealth could be one of the solutions
to address this issue.

Scholars have suggested some developments of
mHealth, digital applications, and telemedicine, which
have gained prominence and been used within the health
sector, especially in developed economies [17, 18]. It was
also showed that further studies are required to investigate
the effectiveness of mobile applications on patients’ care
and healthcare professional services [19]. However, there
is already an overall positive impression of perioperative
mHealth applications. The importance of further research
was also substantiated regarding the role of telemedicine
education on health professionals’ training, application
and knowledge, including health stakeholders’ attitudes
and practices [20].

Research rationale

This research study is part of a broader research project
that aims to establish optimised e-Learning platforms for
health sciences students and academic staff, as well as
exploring the integration of m-Health to better prepare
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students for their future work environments and enhance
healthcare for patients in South Africa. The end goal of
the larger project is the creation of a well-constructed
platform that is validated and tested.

Given the limited success rate of e-Learning (uptake)
within the health sciences field, this article aims to fill
this gap by establishing staffs’ understanding of e-Learn-
ing and mHealth, their use within their curriculum, con-
straints and possible future developments.

Despite mHealth technologies’ impact on health research,
it is assumed that the exponential growth of technol-
ogy has outpaced the science of mHealth [21]. Since some
health science curricula do not include mHealth training,
health stakeholders do not have sufficient time to research
the necessary new approaches and mediums; hence, further
research needs to understand the capabilities and needs
of students and staff stakeholders in the 4IR. In addition,
an mHealth application that conforms with a robust net-
work and promotes healthcare technology and innovation
within the health sector should be developed, especially
since there is an unsuccessful rate of e-Learning within
the health sciences [22]. In addition, research on how plat-
forms and curricula are established, merged and evaluated
should be conducted to optimise learning and healthcare
with patients and enhance quality assurance with students’
involvement. Furthermore, the report submitted by the
World Health Organisation (WHO) supported the need
for transformation and capacity training to strengthen the
health workforce. However, the change will be enhanced
if strategies are initiated to complement policies, retain
graduates, as well as give students working conditions that
promote knowledge and skills development. The proposed
multi-modal platform (or tailored learning management
system for health sciences) when being created would need
to consider practical strategies that address the promotion
of disease prevention as well as health sciences education.

Methods

Study design

The larger research project employs a modified Delphi
method to realise five objectives in various phases. The
main benefits of using a modified approach are that it
enables contributions and building on previous work
experiences in the field, irrespective of whether this has
been published [23], as well as fostering co-operation
[24]. This study reports on the first phase, entitled ‘Pre-
survey FGDs (Expert Panel 1) The composition of the
expert panel will be discussed below.

The qualitative method of FGD was deemed appropri-
ate as a first phase to gather in-depth perspectives across
institutional and disciplinary boundaries from experi-
enced health sciences educators from which closed and
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open questions could be constructed for the subsequent
phase. One interview was conducted with a key inform-
ant due to their unavailability to participate in FGDs. The
shift to a quantitative method in the second phase, via a
primarily inductively constructed survey questionnaire,
would considerably increase the sample size of South
African health sciences teaching staff. The benefit of
employing qualitative methods prior to survey question-
naire design is that it contributes to reducing researcher
bias inherent in closed questions, as well as building a
community of practice in that staff in other universities
and disciplines discuss how to make “tools of impact”
that move beyond the university’s boundary within the
health sciences.

The FGDs and interview addressed the following objec-
tives within the larger project: (i) assess health sciences
staffs’ perceptions and understanding of these two appli-
cations, as well their perceptions on the importance and
relevance of these applications to their curricula and
future practices, and ii) establish challenges and oppor-
tunities of e-Learning and mHealth applications in the
health sector.

Study participants

The expert panel is drawn from staff at four universi-
ties, some of whom are regarded among the top in South
Africa, according to Times Higher Education rankings.
They are the Universities of Cape Town (UCT), Wit-
watersrand (Wits), Johannesburg (UJ) and the Western
Cape (UWC). The participants were from the following
health professions/disciplines: medicine, physiotherapy,
biokinetics, optometry and occupational therapy. The
criterion for selection was that volunteer participants had
to be a lecturer or teaching academic at the university
within the health sciences.

Universities” health science staff were contacted through
internal networks and the Faculty Administration Offices.
Permissions were obtained from the relevant person-
nel/research heads. The researchers ensured that all staff
members understood the importance of voluntary partici-
pation and signed the consent form. All staff volunteers
were included in the FGDs, and one was accommodated
in an in-depth virtual individual interview. The line of
questioning for the FGD and interview were the same.

Study procedure

The total number of participants were n=19. Virtual
FGDs consisting of four expert panels (3 - 5 partici-
pants per panel) were conducted via Microsoft Teams or
Zoom. Duration of each was 45minutes to 1hour. These
were augmented by one interview with a key informant
from UCT.
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All FGDs and the interview were conducted in 2021,
within months of each other.

Data analysis

Atlast.ti was used to analyse the responses from both the
FGDs and the interview. Deductive thematic coding was
applied as researchers used pre-formulated guide ques-
tions drawn from the literature to facilitate discussion in
the context of the range and diversity of experience with
mHealth and eLearning in South African Health Sciences
Education. Participant responses were coded and syn-
thesised into categories derived from the pre-formulated
guide questions.

Results

The findings consist of quantitative and qualitative data. The
quantitative data provides information regarding the num-
ber of codes, by institution, per guide question. They are
presented in Tables 1 - 8 in the Appendix section. Sankey
diagrams were used to indicate the density of responses per
guide question, by institution. They are presented in Fig-
ures 1 - 5 in the Appendix section. Since this study is not
focused on a comparative analysis between institutions, the
thematic findings per guide question presented below will
not be differentiated by institution.

Perceptions and understanding of mHealth and e-Learning
within health sciences education

Guide Question 1: What are your perceptions and under-
standing of mHealth and eLearning within Health Sci-
ences Education?

Researcher Categories Codes

Merging databases or data-
sets into mobile technology;
Patient-focussed

mHealth: computational diagnostics;
health-related information on digital
applications: Examples given: Discovery
applications recording health and testing
fitness & testing hearing; electronic devices
or applications to connect and share infor-
mation and communicate; mobile devices
and digital connected into one; differenti-
ate mHealth from eHealth:;

mHealth is patient-focussed for interac-
tive consultations and storage for
identification of disease and treatments;
eHealth is a broader practice such as
Telemedicine or Telehealth

Merging electronic devices
for Teaching and Learning;
Student-focussed

mHealth and eLearning: applications
for stimulating student learning — exam-
ple given “virtual for rock”; distributed
clinical practice learning and integration
of theory

Limitation of e-Learning and
necessity of integration

eLearning: restricted to 3D Visualisation;
future need for haptic sensation; needs to
integrate both into the curriculum
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Participants have varied understandings and numerous
comments related more to benefits and usefulness than
actual definitions or descriptions of the two modalities,
as evident in the codes above and Sankey diagram, Fig. 1
in Appendix. Fewer participants commented on mHealth
and most commented on both modalities and the need to
merge them. The need to merge the two modalities was
articulated mainly in relation to enhancing teaching and
learning as well as facilitating clinical practice in remoter
areas. Those with more experience of mHealth referred to
the merging of databases or datasets with digital technol-
ogy and provided numerous examples. One participant
differentiated between mHealth and Telemedicine or Tel-
ehealth, recognising the latter as encompassing a wider
practice than an individual health practitioner consulting
their mobile device for a narrower purpose, such as assist-
ing with diagnosis, or testing hearing. One participant
articulated the limitation of e-Learning as being confined
to 3D visualisation and future developments needing to
include haptic sensation, signally the differential require-
ments of professions. It would seem that mHealth is
currently seen as patient-focussed and e-Learning as stu-
dent-focussed. The selected quotations illustrate to some
extent the variability amongst participants:

“mHealth primarily is mobile health technologies.
It's mainly used in terms of mobile computing or
using mobile phones in terms of patient interactions,
or different types of storage or is the identification of
diseases or treatments’....

‘e-Learning is more of an application than a teach-
ing process ... as educators, we are more in the realm
of e-Learning, where students can be taught methods
and application’...

“mHealth has got a bit of a software connotation for
me. And the mobile and the digital sphere are all
connected into one. e-Learning is more in the edu-
cational sphere, but it’s very much the same thing
where it'’s got a digital component and is associated
with e-Learning’..

“mHealth is any based thing that you could do via
your mobile phone and any other application that
falls within the health sector. It is a vast scope that
can be implemented within the Health Sciences edu-
cation sphere’...

“Mobile applications and our e-Learning manage-
ment system to augment and facilitate improved
learning of their theoretical and clinical skills and
knowledge’...
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Health sciences engagement with mHealth and e-Learning
The second guide question: Do you think Health Sci-
ences have been engaging effectively with mHealth and
eLearning?

Researcher Categories  Codes

Low effectivity due to
limited or non-use

Does not exist for some disciplines; very
limited use due to constraints; not relevant to
South African Health; not compelling enough
or applicable for all aspects of health care

High effectivity Limited use but very effective: incorporation

of videos for insightful learning

Enables distributed access When used, provides demographic reach;
can be taken into rural clinical services and
teaching; insufficient usage for many reasons

Enhance learning Integration of theory into practice-based

learning

Multi-modal learning mHealth and e-Learning need to be merged

and integrated into the curriculum
Receptiveness Readiness for Multi-modal learning

Scepticism Question how useful it is for student learning

Table 2 and Figure 2 in Appendix provide quantitative
data. Most agreed that health sciences have been engag-
ing effectively with e-Learning, and have experienced the
benefits it has for student learning. mHealth was rarely
used, and some reported no usage.

It is evident from the codes that the meaning of engag-
ing effectively with either mHealth or e-Learning, or
both, has not been clarified explicitly. However, extent
of use is a proxy for indicating support or endorsing
either or both modalities. It is evident that the potential
benefits of both are understood in terms of increasing
access, enhancing learning and the value of integration
of both; but these benefits have not been realised due
to absence of integration which is a function of multiple
constraints.

“No, it'’s not implemented as it should be, nor does it have
much impact on the Health Sciences student education.
The application should be one of the most reformed
domains with four IR, starting with this student. And
unfortunately, I think this, particularly within our con-
text at our university, it's not implemented” ...

“I have only taught health sciences; the applications
have not been practical enough, not all students
can pay for the services. However, if the proposed
applications are developed, it will be suitable to
get biokinetics applications to the rural areas; this
application will be perfect. However, data will be a
challenge” ...

However, some participants agreed that the two plat-
forms have been effective and are beneficiaries of the
advanced 4IR platforms:
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“To some extent, the videos I have used has been
very effective. Examples are Pixar applications with
excellent, insightful videos that enable students to
have a virtual parameter on student learning. How-
ever, since the students have limited time in practi-
cal classes, it is essential to access these applications
at the beginning level to understand the importance
of practice’..

Effectiveness of mHealth and e-Learning in health services
Guide question 3: How effective has mHealth and
eLearning been in contributing to Health Services?

Researcher Categories Codes

Highly valued mHealth: frequent use by profes-
sionals and students using their

mobile devices

Pandemic-induced appreciation Pandemic-induced necessity of
blended learning increased fre-

quency of use

Limited effectivity due to multi-
plicity of constraints

Limited effectivity due to lack of
institutional response; limited stu-
dent engagement; limited availabil-
ity of technology and infrastructure
in rural areas; limited value accorded
by tutors and students due to con-
straints; ‘fear of the unknown’

As in the case of exploring effectiveness in health sci-
ences education, what effectiveness means in relation to
the health services is not discussed. Here too, extent of
use is a proxy for indicating support or endorsing either
or both modalities. Figure 3 in Appendix indicates that
the majority of participants affirm neither platforms have
been effectively engaged.

The great value attached to mHealth was conveyed by
some participants:

“Mobile health applications are frequently used by
health professionals in the services ... and students
regularly use their mobile devices’...

Others commented that the two modalities used in com-
bination was induced by the COVID-19 pandemic, and
they found this experience beneficial and stressful at times.

Several participants considered the either or both to
have been of limited effectiveness for a variety of reasons,
as indicated in the codes above:

“Most students have not had a smooth ride with
eLearning as sometimes they report to rural clinics
or health centres where there is no network to com-
municate or utilise e-Learning platforms’..

....not compelling enough; there is no student
engagement’....
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Challenges or factors confining health practitioners

from utilising mHealth and e-Learning platforms

Guide Question 4: What challenges or constraints have
been constraining health practitioners from utilising
mHealth and eLearning platforms or why the unsuccess-
ful rate of e-Learning within Health Sciences Education?

Researcher Categories  Codes

Technological Lack of connectivity and infrastructure; poor
WiFi; insufficient data; lack of equipment and
devices; applications developed internation-

ally — not for Africa

Digital literacy limitations  Lack of technical skills amongst staff; tech-
nological generation gap between staff and
students; some students lack digital skills;

lack of Research Data Management skills

Unfocussed student
learning behaviour

Limited student engagement due to online
distractions

Socio-economic Under-resourced settings; digital divide; lack

of funding

Policy absence Absence of adoption and regulation

Whether health practitioners in the health services or
educators in health science faculties, similar constraints
are reported. They range from limited or absent infra-
structure and hardware, resulting in a digital divide that
extends to skills of staff and students, which is largely a
function of socio-economic inequality and absence of
policy.

Furthermore, challenges vary according to discipline
and types of activities engaged:

“«

. in my profession, we do many simulations in
practical activities. Now simulation is not something
you can do on a smartphone. Still, we’re starting to
also see the emergence of virtual reality in emergency
care in general by allowing students to interact. We
currently have a PC-based system, like a simulation
system, presenting students with a case. The system
enables the students to a range of treatment options
and can practice their decision-making in a dual
variety of things’..

In addition to a paucity in technology, digital knowl-
edge and skills, there is the complexity of contextual
relevance:

“There should be enough e-Learning and mHealth
applications, but they are not available. Practi-
tioners, as well as educators, are still lacking in this
aspect. Secondly, I think there are all of these fantas-
tic things and, like Frostine, applications in devel-
oped economies. Still, it’s not for us in Africa, so most
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are developed internationally. Also, lack of funding
and ignorant on digital applications is a limitation
confining the health sciences. Lastly, another rule
might be changing the world, challenging successful
implementation’...

mHealth and e-Learning impact if integrated into health
sciences curricula and future practices

Guide Question 5: Do you think mHealth and eLearning
will be valuable if integrated into Health Sciences curric-
ula and future practices? Reasons.

Researcher Categories Codes

Hybrid approach Only if it is a mixed approach that

includes contact with patients
Practitioners, staff and students will

all benefit; access to care, teaching
and learning in rural areas

Strong support

As evident in Figure 4 in Appendix, most participants
agreed that mHealth and e-Learning would be valuable if
integrated into health sciences curricula and future prac-
tices, as all stakeholders would benefit, and in particular,
distributed patient care and learning would be enhanced.
Several emphasised the necessity of a hybrid approach,
given that in many instances, patient care requires face-
to-face contact.

The following two quotes indicate support but uncer-
tainty about outcomes and impact:

“Until we implement all these technologies at our
disposal and implement them within our teaching,
we obviously won’t know the impact it has on the
students. Both staff and students should be com-
fortable using these applications and get rid of the
fear of the unknown. If mHealth and e-Learning
are integrated into the curricula, teaching and
learning will be more accessible in health sci-
ences’..

“Yes, it may add value, but how practical, I cannot
say at this moment as some things could be good, not
excellent or counter-productive, but until it is imple-
mented, the outcome cannot be predicted’.....

Another participant went further, and observed:
“yes, a unified platform will be a future and potentially
where we will have to incorporate machine learning
systems”...
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Transferable skills to be embedded with the future
curriculum using e-Learning and mHealth

Guide Question 6: What transferable skills ban be embed-
ded within the future curriculum using e-Learning and
mHealth?

Researcher Categories Codes

Social Communication

Strengthening Research Research Data Management; Data

Analytics

Technical Technical/digital skills

Advanced Learning Learning Design and 21st Century

Learning Skills

Attitudinal or Disposition Open-mindedness and willingness

to embrace technology

A range of transferable skills from social to attitu-
dinal were identified as indicated in the codes above.
Most frequently cited were communication and digital
skills (for practitioners, staff and students), followed
by those strengthening research and advance learning.
One participant emphasised appropriate attitude given
experience of colleagues not taking e-Learning seri-
ously, viewing it more as support in current circum-
stances (pandemic context) which may be phased out
in future.

Devices used when accessing technology platforms

or learning management systems

Guide Question 7: Which device do you most often use
when accessing technological platforms or learning man-
agement systems; and which device do you prefer using
in your spare time when not working/studying; and
which device for study or work?

Researcher Categories Codes

Mobile Digital Laptop (most frequently cited); mobile
phone (used to a lesser extent); Laptop
combined with mobile phone; i-Pads;

Tablets

Blackboard; Sakai and VULA; Canvas;
Moodle

Learning Management Systems

It was evident from the discussions and Table 6 in
Appendix that the majority of participants used laptops
most frequently, whether for work or study as well as for
accessing their LMS. Furthermore, LMS varied between
institutions with some participants being familiar with
more than one LMS.

Most participants reported that all first-year student
receive tablets for their academic work and e-books,
which has made education much easier for the students.
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The main reason for this policy is that less privileged
students cannot afford a laptop. Hence the tablets are
seen as a mode of communication that enhances student
learning.

Effective mediums and platform options that allow

the bridging or optimal balance of mHealth and e-Learning
to advance teaching and engagement for health sciences
education

Guide Question 8: What mediums and platforms would
be most effective in bridging or providing optimal bal-
ance between mHealth and eLearning to advance teach-
ing and engagement for Health Sciences Education?

Researcher Categories Codes

Integration of LMS with
relevant applications

Integrating Teams Classroom and LMS;
integrating applications and LMS; inte-
grating applications to access videos

Hybrid Contact learning combined with Multi-

modal

Fit-for-purpose Variable platforms each with own
strengths and weaknesses to be evalu-
ated for integration decision-making;
infrastructure needs to support learning
pedagogies

Early exposure to Multi-
modal platforms

Multi-modal needs to be started early in
students’learning

Policy Require explicit goal of optimal balance

of mHealth and e-Learning pedagogies

Figure 2 in Appendix presents the codes that emerged
from the FGD and interview findings.

Variability was evident among the participants. Some
focussed on integration of LMS with applications, oth-
ers emphasised the necessity of a hybrid approach that
incorporates face-to-face learning and patient care; yet
others recommended a fit-for-purpose approach:

“There are different innovative applications integrated
into teaching and learning within the institutions.
Educational learning management systems, Dic-
tionary App, developing a textbook on a mobile app
amongst many. Students need this on their learning
and practical activities, which will be great if added
to the platform that is to be developed. Some current
applications are developed to check for eye defects’...

“It is essential to build the infrastructure that sup-
ports these learning pedagogies. There are specific
platforms such as VULA, Blackboard, Canvas, View-
models, and several others. Each of these platforms or
systems comes in with its positives and its limitations.
So the question is about how to strike a balance’...
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Another participant commented that.

“platforms such as telemedicine, the 4IR, and the Al
are all already with us and not just the future’...

and that students should have early exposure as well as
work with those platforms relevant to the field in which
they will practice. This will also require a policy frame-
work. Fit-for-purpose and digital literacy were empha-
sised by most participants.

Perspectives on optimising both learning and healthcare
in South Africa through multi-modal platforms

Guide Question 9: Do you believe a multi-modal plat-
form and curricula that have been evaluated and devel-
oped will optimise both learning (for students and
academic health staff) and healthcare (patients) in South
Africa?

Researcher Categories Codes

If learning can be translated into
clinical outcomes

Contingent support;
Strong clinical focus
Hybrid If the platform communicates
across patients, students and
e-Learning-type activities and
provides for face-to-face; Multi-
modal is necessary for categories of
healthcare that require face-to-face

Performativity and Quality Assur-  Existing platforms require effective

ance functioning; phones to access/inter-
face with LMS is vital
Efficiency Existing platforms that can be

integrated into Teaching and Learn-
ing; one app to serve integrating
function; will save time for future
clinicians

New applications need to be low
tech, low grade, mobile, user-
friendly

Relevance, appropriateness,
affordability

Needs to be guiding principles and
framework on what to do; people
need to be brought together to
understand what needs to be done

Policy for implementation

Digital Policy Guidance; Adequate
high-level resourcing

Role of government and telecom-
munications organisations neces-
sary to advance integration into
both Teaching/Learning and Service

Concept of self-triage requires

change in e-Learning and accept-
ance by health practitioners

Conditional

The majority of participants were supportive of a mul-
timodal platform (see Table 8 in Appendix), as well as
conveying an understanding or appreciation of what
will be required evident in the codes above. The ben-
efit of efficiency was foregrounded and applied to vari-
ous dimensions of the patient-care-teaching-learning
spaces. Additionally, several observed that performativ-
ity, quality assurance, relevance, appropriateness and
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affordability were necessary considerations to achieve
those efficiencies. Two participants experienced in inte-
grated LMS and applications multi-modalities further
endorsed the view of others that a policy for implemen-
tation of integrated multimodalities is a necessity, and
requires adequate resourcing at a high or macro level
that includes government and telecommunications com-
panies. In summary, they indicate that all actors, stake-
holders, hardware, software and infrastructure need to
be integrated under one POLICY platform.

One participant’s comment highlighted the scale and
depth of change required, attitudinally, in their refer-
ral to “the concept of self-triage (patient autonomy and
participation via mHealth) requires change in eLearn-
ing + acceptance by health practitioners” which echoes
an earlier comment regarding the types of transferra-
ble skills required: ‘open-mindedness and willingness to
embrace technology’.

Further selected quotations that convey some of the
codes captured above:

“Yes, I certainly do believe multi-modal will
directly link to all the various issues in the health
sector. For example, health practitioners can
design and develop video-based learning and
live interaction sessions or content that everyone
can do in their own time. And they can develop a
multi-modal where you get feedback from systems
either through AR or VR that allows health practi-
tioners to reduce the number of contact and prac-
tical sessions will be an added advantage. How-
ever, I don’t think this can be achieved soon. It will
take a while before it can be accomplished” ...

Another participant agreed that,

“It would be ideal if multi-modal platforms were
integrated to make a smoother learning environment.
But, still, at the same time, I think it’s essential that
we don’t put too much into applications and plat-
forms for the sake of having all this technology” ...

However, the participant indicated that students
might already feel overwhelmed and bombarded with
so much that if more platforms are added for the sake
of adding in, it might be too much on them and lose
its effectiveness. Hence, educators and the people that
designed these platforms must decide what needs to
go specifically and make sure that anything that does
go into such a platform or the curriculum is beneficial
to the students. In addition, students must be already
exposed to these new applications before they graduate
to make life easy for them. However, a participant had a
different opinion by stating.
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“Despite embracing all the technology in the world, if
students are not taught soft skills and how to care for
patients, they will not have in-depth experience on
improved patient care experience. Hence, it would
be great to integrate both models and see their value
to teaching and learning in the health sciences” ...

In conclusion, Figure 5 in Appendix, conveys that the
FGDs and interview commenced with majority support
for mHealth and e-Learning despite various understand-
ings of each, and by the end of the FGDs, the majority
extended their support specifically for integrating the
modalities as they considered them beneficial to patient-
care, student learning and staff teaching. A minority were
sceptical but not opposed given the level of resourcing,
planning and coordination required; and some empha-
sised the necessity of multi-modal including face-to-face
contact with patients given the sensitivity and complexity
of some of the consultations.

Discussion

Given the limited uptake of e-Learning within the
health sciences area in South Africa, this study aimed
to fill this gap by researching staffs’ perceptions and
understanding of e-Learning and mHealth, the value
accorded the two applications when combined into
a multi-modal platform, as well as constraints and
possibilities for the future. Findings relating to per-
ceptions of all the staff members on e-Learning and
mHealth indicate all participants are either aware of
both mHealth and e-Learning or familiar with both.
However, most believe that e-Learning has been
embraced more than mHealth. While supportive, some
expressed reservations about how effective e-Learning
was for students’ learning given the challenges dis-
cussed below.

Most participants agree that mHealth applications are
fully embraced within the health sector which requires
reciprocal responses from the educators and train-
ers. The analysis corresponds with the literature that
“mHealth Education” or “mHealthEd” are a new set of
mobile devices and applications that are used as support
systems for optimising upskilling among individuals to
enhance quality patient care, and if embraced, can assist
health practitioners in testing, supporting and supervis-
ing health care workers, as well as the provision of health
care information to individuals. Hence academic journals
and a growing literature on mobile applications role in
managing chronic conditions and preventive medicine, is
paramount [25, 26].

On the theme of challenges and factors confin-
ing health practitioners from utilising mHealth and
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e-Learning platforms, a variety of perspectives emerged:
resource inequalities, the digital divide, appropriateness
to the discipline, as well as varied skill levels between staff
and students which could all impact student motivation.
Their comments concur with those of Regmi and Jones’
systematic review [27], and that of Ortega, Villalta, Rod-
riguez, Arpi et al. [28]. More specific to under resourced
settings were lack of technical skills, connectivity issues,
inadequate educational training, insufficient data for
students, lack of Wi-Fi stability or infrastructure, lack
of skills or education, the generational gap, all of which
underscore the concept of the digital divide. These find-
ings concur with those of Garad, Al-Ansi and Qamari [5].

One of the objectives for mHealth and e-Learning is
to beneficially impact learning via integration into the
health sciences curricula and future practices. All par-
ticipants agree that both applications are the future and
will be a valuable contribution in optimising the teaching
and learning curricula in health sciences. The scepticism
of one participant is related to whether or not adequate
resourcing will be available in a fit-for-purpose approach
to integrating the modalities. Most believe that transfer-
able skills such as research data management skills, com-
munication skills, technical skills and data analytics skills
are essential tools needed to understand and operate the
two applications. The latter finding is also widely reported
in the literature [5, 11].

Participants reported varying Learning Management
Systems (LMS) used amongst the universities, for example,
Blackboard, Moodle, Sakai, Vula and Canvas. Common to
all was the use of laptops and mobile devices. This find-
ing of LMS being augmented with mobile digital devices
concurs with the literature [11, 5]. It was further suggested
that effective mediums and platform options that allow the
bridging or optimal balance of mHealth and e-Learning
should be developed to advance teaching and engagement
for health sciences education. Some participants provided
examples of how they were trying to achieve this, for exam-
ple, the addition of videos for first years to the LMS, inte-
gration of the Dictionary App, diagnostic applications, and
textbooks on mobile devices. Others also referred to Tel-
emedicine. If there was to be effective and efficient service
delivery to all health practitioners and patients within the
country, collaboration and policy was necessary to develop
a multi-modal platform that took account of performa-
tivity, quality assurance, relevance, appropriateness and
affordability.

These findings concur with the literature and
highlight the need for urgent technological innova-
tion within health sciences to bridge the gap left by
COVID-19 on utilising e-Learning and mHealth to
optimise the health sciences curricula. e-Learning has
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been beneficial during the pandemic, as confirmed by
Ortega, Villalta, Rodriguez, Arpi et al. [28], but at the
same time, there has been a challenge in terms of lab
work, practicals or clinical-based competencies where-
learning could not be addressed effectively. Similar
findings relating to STEM disciplines were reported
by Al-Ansi [29]. Evidence has shown progress in devel-
oped economies on mHealth and e-Learning that
would be useful if integrated within various curricula
so that health practitioners (both staff and students)
do not miss out on their clinical competency training.

It is, thereby, suggested that a multi-modal platform
would enable an offering in an offline mode in the rural
areas, where there is not adequate Wi-Fi connection.
Ideally, the platform would work offline and access
all various patient records on the system. The unified
approach might prove to be helpful. However, every
participant agreed that the adoption would take time
due to the various challenges that persist within differ-
ent universities and the socio-economic landscape.

Limitations of this study (as a component of the larger
research project)

This study has a number of limitations. During the pan-
demic, it was logistically challenging to have all FGDs and
the interview conducted in person. Having it in person
would have allowed the researchers to elucidate additional
cues from the answers given by participants. In addition,
the COVID-19 lockdown prevented more FGDs and inter-
views taking place, due to some of the restrictions imposed
for staff being involved in research, at other universities.
However, this did not impede on the required sample
number of staff in this study, in order to derive meaningful
insight and understanding of the topic at hand.

Conclusions

The study demonstrated that most of the participants
agreed that mHealth and e-Learning could be inte-
grated for health sciences education and health care
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professionals. This can also benefit students if exposed
to mHealth (or Extended Realities - XR) in universities
and adopted in the clinical setting. With the new gener-
ation of health professionals, some skills such as diag-
nosing and treating an array of diseases has become
complex and challenging. Most participants believed
that these broad spaces could integrate mHealth and
e-Learning. However, among the various challenges
addressed are the social-economic difficulties that pro-
duce a digital divide, such as insufficient data for stu-
dents or lack of Wi-Fi stability or infrastructure, load
(electricity) shedding in South Africa, poverty as well as
digital illiteracy. Therefore, it is essential to upskill both
students and staff on digital literacy. Suggestions were
further raised on the transferrable skills for healthcare
professionals transitioning into an industry where data
analytics and data management are being managed
as well as gaining a comprehensive understanding of
analysing data. Lastly, staff members agree that a new
multi-modal platform (in the form of a learning man-
agement system with relevant and appropriate applica-
tions) tailored towards health sciences will benefit all
stakeholders and be valuable to higher education and
health sectors. Change is inevitable and change should
be adopted within health sciences. Digitalisation and
digital citizenship are gradually being integrated into
teaching and learning. Now is the time to streamline
and adapt health sciences curricula to promote health
sciences education in the current 4IR.

Appendix

Table 1 below and the Sankey diagram below (Fig. 1)
reflect the theme’s emerging codes. In addition, there
were four perceptions codes from FGD in U], two from
UWC, two from UCT, another four from UJ FGD, seven
from WITS and two from the UCT staff interviews. All
these codes were analysed and integrated into the discus-
sions below.

Table 1 Perceptions and understanding of mHealth and e-Learning within Health Sciences Education

O Perceptions and understanding of mHealth and
e-Learning within Health Sciences Education

Code Themes=18

O Perceptions on mHealth and e-Learning  Totals
within Health Sciences Education
Code themes=8

FGD UJ Staff - 23092021

FGD at UWC 04102021

UCT staff 07102021

UJ Staff FGD 26082021

Wits FGD Staff - 27102021
UCT Staff Interview 13102021
Totals 14

N w w = N W

NN A 0N D

~N O DN = = O —
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Transferable Skills for Future
Curriculum Using e-Learni...

Challenges or Factors
Confining Health Practitione..
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Wits FGD Staff - 27102021

UJ Staff 26082021

UCT Staff Interview 13102021

UCT staff 07102021

Transcripts of FGD at UWC
04102021

FGD UJ Staff - 23092021

Fig. 1 Perceptions and understanding of mHealth and e-Learning within Health Sciences Education

From the focus group discussions, there were 16 quo-
tations on mHealth and e-Learning perceptions within
health sciences and eight perceptions on its relevance
within health sciences education.

Table 2 and Fig. 2 reflects Health Sciences effectiveness
in mHealth and e-Learning; in which four codes themes
arise from the focus group with U] staff, two from UWC,
one from UCT Staff Interview, three from U] staff FGD,
five code themes came from Wits staff members and two
from UCT staff interviews. Figure 2 below shows the
number of codes received by the staff focus group discus-
sions on each quotation (Fig. 3) (Table 3).

In Table 4, 12 codes emerged: two from U] staff, three
from UWC, one from UCT interview, two from UJ FGD,
three from WITS, and two from UCT.

From Fig. 4, several codes emerged from the staff
FGDs and interviews. On the concept of the impact of
the new model on themes. Four themes emerged from
Wits FGD, three codes from U]J Staff FGD, two from
UCT FEGD, one from UWC interview, one from UCT
Staff and six themes from U] FGD. However, from the
concept of health science effectiveness on mHealth
and eLearning, five codes emerged from Wits FGD,
three code themes from UJ Staff FGD, two codes from

Table 2 Health Sciences Engagement with mHealth and e-Learning and the value of a Multi-Modal Platform

O Health Science Effectiveness on O Impact of new Multi-Modal Platform and Totals
mHealth and e-Learning Curricula on Health Sciences
Codes =25 Codes=18
UJ FGD Staff - 23092021 4 6 10
UWC FGD Staff - 04102021 2 1 3
UCT staff interview 07102021 1 1 2
FGD UJ Staff 26,082,021 3 3 6
Wits FGD Staff - 27102021 5 4 9
UCT Staff Interview 13102021 2 2 4
Totals 16 17 34
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Wits FGD Staff - 27102021
Effective Mediums and
Platform Options to Advan...

UJ Staff 26082021

UCT Staff Interview 13102021

Device Used in Accessing Tech
Platforms for Study or Work.

UCT staff 07102021

Transcripts of FGD at UWC
04102021

Effective Platform Options For

FGD UJ Staff - 23092021 Optimal Balance on mHealt...

Fig. 2 Effective Platforms, Devices and Mechanisms in Accessing mHealth and e-Learning

mHealth and eLearning

Wits FGD Staff - 27102021 Measures to Health Sciences.

UJ Staff 26082021

mHealth and elLearning Value
in Health Sciences Curricula.

Transcripts of FGD at UWC
04102021
Other Perspectives on multi-
UCT staff 07102021 modal creation

FGD UJ Staff - 23092021

UCT Staff Interview 13102021

Fig. 3 Perspectives on mHealth and e-Learning Measures and Value to Health Services
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Table 3 Challenges or factors that have been confining health practitioners from utilising mHealth and e-Learning platforms

O Challenges or Factors Confining Health Practitioners from utilising mHealth and e-Learning Platforms
Code themes =55

FGD UJ Staff - 23092021 Online distractions, No student engagement, Loadshedding, Wi-Fi network, Generational Gap.

Transcripts of FGD at UWC 04102021 Internet access, No student engagement, Insufficient data.

UCT staff 07102021 Lack of technical skills, digital divide, connectivity issues, lesser resourced settings, inequality, inadequate educa-
tional training, insufficient data for students, lack of Wi-Fi stability of infrastructure, lack of skills or education.

UJ Staff 26082021 Insufficient preparation from both tutors and students, poor backgrounds, lack of accessibility to data,
Adoption and regulation.

Wits FGD Staff - 27102021 Online distractions, no student engagement, loadshedding, Wi-Fi network, Generational Gap.

UCT Staff Interview 13102021 No digital training, connectivity issues and systemic, digital divide, load-shedding.

Table 4 mHealth and e-Learning impact (if integrated into health sciences curricula and future practices)

O mHealth and e-Learning O mHealth and e-Learning Value O Other Perspectives on Totals
Measures to Health Sciences. in Health Sciences Curricula. multi-modal creation
Code themes =7 Code Themes =22 Code Themes=17
FGD UJ Staff - 23,092,021 0 2 1 3
UWC FGD Staff - 04102021 2 3 6 1
UCT Interview staff 07102021 1 1 2 4
UJ Staff 26,082,021 1 2 2 5
Wits FGD Staff - 27,102,021 3 3 4 10
UCT Staff Interview 13,102,021 0 2 2 4
Totals 7 13 17 37

UCT staff 07102021 ]

Wits FGD Staff - 27102021
Impact of new Multi-Modal

Platform and Curricula on...

UJ Staff 26082021

UCT Staff Interview 13102021

Health Science Effectiveness
on mHealth and elLearning.

Transcripts of FGD at UWC
04102021

FGD UJ Staff - 23092021

Fig. 4 Impact of New Multi-modal Platforms and Health Sciences Effectiveness on mHealth and e-Learning
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Table 5 Sequence of transferable skills embedded with the future curriculum using e-Learning and mHealth

Transferable skills

FGD UJ Staff - 23092021 Technological skills, Communication skills.

Transcripts of FGD at UWC 04102021 Education and Training skills, communication skills.

UCT staff 07102021 Research Data Management skills, communication skills, technical skills, data analytics skills.

UJ Staff 26082021 Communication skills, technological skills, learning design and twenty-first-century learning skills scores, and
twenty-first-century learning skills scores.

Wits FGD Staff - 27102021 Statistical analysis, data analysis, E-portfolio of learning, communication, constructive writer and critical thinker.

UCT Staff Interview 13102021 Data Management Skills.

Table 6 Devices used in accessing technological platforms or learning management systems

O Device Used in Accessing Technology Types of Devices and Platforms Totals
Platforms for Study or Work
Code themes =37
FGD UJ Staff - 23,092,021 8 Laptops, Mobile, Sakai, Moodle 8
Transcripts of FGD at UWC 04102021 3 Vula, Canvas, Mobile, Laptops 3
UCT staff 07102021 2 Vula, Canvas, Mobile, Laptops 2
UJ Staff 26082021 2 Blackboard, Mobile phones, Laptops 2
Wits FGD Staff - 27102021 7 Sakai, Moodle, Mobile Phones, Laptops 7
UCT Staff Interview 13,102,021 2 Vula, Canvas, Mobile, Laptops 2
Totals 24 24
Table 7 Effective Mediums and Platform Options to Advance mHealth and e-Learning
O Effective Mediums and Platform Options O Effective Platform Options for Optimal Totals
to Advance mHealth and e-Learning Balance on mHealth and e-Learning
Code themes =15 Code Themes=18
FGD UJ Staff - 23092021 0 3 3
Transcripts of FGD at UWC 04102021 3 4 7
UCT staff 07102021 1 2 3
UJ Staff 26082021 1 1 2
Wits FGD Staff - 27102021 2 1 3
UCT Staff Interview 13102021 1 2 3
Totals 8 13 21
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Wits FGD Staff - 27102021

UJ Staff 26082021

UCT staff 07102021

FGD UJ Staff - 23092021

UCT Staff Interview 13102021

Transcripts of FGD at UWC
04102021

Fig.5 Perceptions of e-Learning and mHealth (as Multi-modal)

UCT FGD, four codes on U] FGD and one code from
the UWC interview (Table 5).

Table 6 presents different devices and the number of
codes that emerged from each theme in accessing tech-
nology platforms or learning management systems in
the four universities. For example, U] staff members
are familiar with Blackboards, mobile phones and lap-
tops. However, some members are familiar with Vula
and Sakai platforms. UCT and UWC staff members are
familiar with Vula and Canvas platforms, while Wits uses
Sakai and Moodle alongside mobile phones and laptops.

Table 7 reflects the number of codes that emerge from
each focus group discussion. Three codes emerged from
effective mediums and platform options to advance
mHealth and e-Learning. Seven came from FGD at UWC.
Three appeared from UCT, two came from the second

Table 8 Perceptions of e-Learning and mHealth (as Multi-modal)
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Perceptions on mHealth and
elearning within Health Sc...

perceptions and
understanding of mHealth...

FGD in U], three emerged from WITS FGD and UCT staff
interviews.

Table 8 presents the findings from the perceptions of
eLearning and mHealth. It translates the codes emerging
from the Sankey diagram. The number of codes emerging
highlights the understanding of the staff members in the
universities sampled on eLearning and mHealth, specifi-
cally the multimodal system.

From the above figure (Fig. 5), seven themes came
from the Wits FGD on the perceptions of mHealth and
eLearning, while the UJ staff FGD has 4 codes, and the
UCT FGD had 3 codes. The second UJ FGD had 4 codes,
the UCT staff interview had 2 codes and the UWC
FGD also had 2 codes emerging on the understanding
of mHealth and eLearning. The codes are translated in
Table 8 above.

O Impact of new Multi-modal Platform and O Other Perspectives on Multi- Totals
Curricula on Health Sciences modal creation
Code themes - 17 Code themes - 17
FGD UJ Staff — 23,092,021 6 1 7
Transcripts of FGD at UWC 04102021 1 6 7
UCT staff 07102021 1 2 3
UJ Staff 26,082,021 3 2 5
Wits FGD Staff - 27,102,021 4 4 8
UCT Staff Interview 13,102,021 2 2 4
1 1

Totals
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Abbreviations
4R Fourth Industrial Revolution
COVID-19  Coronavirus-19

FGD Focus Group Discussion

FGDs Focus Group Discussions

ICTs Information Communication Technologies
LMIC Low-middle income countries

mHealth  Mobile Health

mHealthEd Mobile Health Education
UcT University of Cape Town
uJ University of Johannesburg

uwc University of Western Cape
Wits University of the Witwatersrand
WHO World Health Organisation

Acknowledgements
We would like to thank and express our sincere gratitude to Dr. Nadia Hartman
for editing our paper and advising on presentation of qualitative findings.

Authors’ contributions

HN conceptualised the study, obtained ethical clearance, assisted with data
collection, co-wrote the manuscript, and provided oversight of the project.
TO conducted data collection, data analysis, and co-wrote the manuscript. All
authors read and approved the final manuscript.

Funding

This study was funded by the National Research Foundation (NRF) of South
Africa.

Their role is to foster a culture of research excellence, and aid in the develop-
ment and expansion of the national knowledge-based economy, by boosting
research and human capital development.

Availability of data and materials

The datasets generated during and/or analysed during the current study are
not publicly available due to the confidential nature of participants’ percep-
tions and experiences. However, the data (through anonymity) is available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

Ethical approval for the study was obtained from the University of Johannes-
burg, Faculty of Health Sciences Research Ethics Committee (REC-1141-2021).
All ethical considerations were observed and participants were informed
about the study before the commencement of the FGDs and the interview.
In addition, informed consent was obtained in writing, and participants were
informed that they could withdraw anytime they felt uncomfortable.

Consent for publication
Not applicable.

Competing interests
The author declares no competing interests.

Received: 29 July 2022 Accepted: 28 February 2023
Published online: 28 March 2023

References

1. National Department of Health. (2013). Strategic plan for the prevention
and control of non-communicable disease 2013-17. https://www.health-
e.org.za/wpcontent/uploads/2013/09/NCDs-(Accessed 30 Nov 2020).

2. Bradshaw D, Groenewald P, Laubscher R. Initial burden of disease esti-
mates for South Africa, 2000. South African Med J. 2003;93:682-8.

3. Rapport DJ, Howard J, Lannigan R, McCauley W. Linking health and ecol-
ogy in the medical curriculum. Environ Int. 2003;29(2-3):353-8.

4. Frenk J, Chen L, Bhutta ZA, Cohen J, Crisp N, Evans T, et al. Kistna-
samy. Health professionals for a new century: transforming education

20.

22.

23.
24,

25.

Page 17 of 18

to strengthen health systems in an interdependent world. Lancet.
2010;376(9756):1923-58.

Garad A, Al-Ansi AM, Qamari IN. The role of e-Learning infrastructure
and cognitive competence in distance learning effectiveness during the
Covid-19 pandemic. Cakrawala Pendidikan. 2021;40(1):81-91. https://doi.
0rg/10.21831/cp.v40i1.33474 (Accessed 12 Jan 2023).

Ischebeck, J. (2017). South Africa leading in adoption of online learning.
Available: http://themediaonline.co.za/2017/03/south-africa-leading-in-
adoption-of-online-Learning (Accessed 17 Nov 2021).

Statista. (2018). Number of smartphone users in South Africa from 2014
to 2022. Available: https://www.statista.com/statistics/488376/forecast-
of-smartphone-users-in-south-africa/ (Accessed 22 Nov 2022).
Alzahrani, I. and Woodlands, J. (2013). The role of the constructivist learn-
ing theory and collaborative learning environment on wiki classroom,
and the relationship between them. Conference paper submitted for
the 3" d international conference for e-Learning & distance education.
https:/files.ericed.gov/fulltext/ED539416.pdf (Accessed 30 Nov 2020).
Bari M, Djouab R, Hoa CP. Elearning current situation and emerging chal-
lenges. PEOPLE: Int J Soc Sci. 2018;4(2):.97-109.

Schachar M, Neumann. Twenty years of research on the academic
performance of differences between traditional and distance learning:
summative meta- analysis and trend examination. J Online Learn Teach.
2010,6(2):318-34.

. Wu, DD. (2015). Online learning in post-secondary education: A review of

empirical literature, cited in Al-Ansi and Al-Ansi (2020). Future of educa-
tion post Covid-19 pandemic: reviewing changes in learning environ-
ments and latest trends. Solid State Technology, 63(6),201584-201600.
Qazi A, Hardaker G, Ahmad IS, Darwich M, Maitama JZ, Dayani A. The role
of Information & Communication Technology in Elearning environments:
A systematic review. IEEE Access. 2021;9:45539-51.

Bates AW. The role of Technology in Distance Education London. Croom
helm, UK (reprinted in 2015 by Routledge); 2015.

Jantjies, M. (2020). How South Africa can address digital inequalities in
e-Learning. The Conversation. Available at https://theconversation.com/
how-south-africa-can-address-digital-inequalities-in-e-Learning-137086.
(Accessed 30 Nov 2020).

Meyer, N. (2016). The future of education and e-Learning in South Africa.
Litnet. Available: http://www.litnet.co.za/the-future-of-education-in-
south-africa-an-interview/ (Accessed 30 Nov 2020).

Noorbhai H. Can student and staff involvement in quality assurance and
promotion be achieved in the health sciences through mHealth and
e-Learning? A conceptual platform design. South African J Higher Educ.
2020;34(5):73-81.

Payne KF, Weeks L, Dunning P. A mixed methods pilot study to investigate
the impact of a hospital-specific iPhone application (iTreat) within a Brit-
ish junior doctor cohort. Health Inform J. 2014;20:59-73.

Gagnon MP, Ngangue P, Payne-Gagnon J, Desmartis M. M-health adop-
tion by healthcare professionals: A systematic review. J Am Med Inform
Assoc. 2016;2:212-20.

La Cruz D, Monroy MFI, Mosahebi A. The use of smartphone applications
(applications) for enhancing communication with surgical patients: A
systematic review of the literature. Surgicallnnovation2. 2019. https://doi.
org/10.1177/1553350618819517.

Yaghobian S, Ohannessian R, Mathieu-Fritz A, Moulin T. National survey
of telemedicine education and training in medical schools in France. J
Telemed Telecare. 2020;26(5):303-8.

. Nilsen W, Kumar S, Shar A, Varoquiers C, Wiley T, Riley WT, et al. Advancing

the science of mHealth. J Health Commun. 2012;17:5-10.
Lindenmaier TJ, Brown J, Ranieri L, Steary D, Harrison H, Flook J, et al. The
effect of an e-Learning module on health sciences students’ venipunc-
ture skill development. Can J Respir Ther. 2018;54(1):12.

Custer R, Scarecella J, Stewart B. J Vocat Tech Educ. 1999;15(2):50-8.
Eubank BH, Mohtadi NG, Lafave MR, Wiley JP, Bois AJ, Boorman RS, et al.
Using the modified Delphi method to establish clinical consensus for
the diagnosis and treatment of patients with rotator cuff pathology.
BMC Med Res Methodol. 2016;16(1):1-15. https://doi.org/10.1186/
$12874-016-0165-8.

Arsand E, Froisland DH, Skrovseth SO, Chomutare T, Tatara N, Hartvig-
sen G, et al. Mobile health applications to assist patients with diabe-
tes: lessons learned and design implications. J Diabetes Sci Technol.
2012;6(5):197-206.


https://www.health-e.org.za/wpcontent/uploads/2013/09/NCDs-
https://www.health-e.org.za/wpcontent/uploads/2013/09/NCDs-
https://doi.org/10.21831/cp.v40i1.33474
https://doi.org/10.21831/cp.v40i1.33474
http://themediaonline.co.za/2017/03/south-africa-leading-in-adoption-of-online-Learning
http://themediaonline.co.za/2017/03/south-africa-leading-in-adoption-of-online-Learning
https://www.statista.com/statistics/488376/forecast-of-smartphone-users-in-south-africa/
https://www.statista.com/statistics/488376/forecast-of-smartphone-users-in-south-africa/
https://files.eric.ed.gov/fulltext/ED539416.pdf
https://theconversation.com/how-south-africa-can-address-digital-inequalities-in-e-learning-137086
https://theconversation.com/how-south-africa-can-address-digital-inequalities-in-e-learning-137086
http://www.litnet.co.za/the-future-of-education-in-south-africa-an-interview/
http://www.litnet.co.za/the-future-of-education-in-south-africa-an-interview/
https://doi.org/10.1177/1553350618819517
https://doi.org/10.1177/1553350618819517
https://doi.org/10.1186/s12874-016-0165-8
https://doi.org/10.1186/s12874-016-0165-8

Noorbhai and Ojo BMC Medical Education

26.

27.

28.

29.

(2023) 23:189

Lee J-A, Choi M, Sang AL, Jiang N. Effective behavioural intervention strat-
egies using mobile health applications for chronic disease management:
a systematic review. BMC Med Inform Decis Mak. 2018;18(1):12. https://
doi.org/10.1186/512911-018-0591-0.

Regmi K, Jones L. A systematic review of factors — enablers and barriers

- affecting e-Learning in health sciences education. BMC Med Educ.
2020;20(1):91. https://doi.org/10.1186/512909-020-02007-6.

Ortega JLG, Villalta F, Rodriguez MIA, Arpi CDP, Guevara CCS.

e-Learning and its impact on health sciences education as a con-
sequence of the Covid-19 pandemic: literature review. Res Soc Dev.
2022;11(10):4455111033144. https://doi.org/10.33448/rsd-v11i10.33144.
Al-Ansi AM. Reinforcement of student-centred learning through social
e-Learning and assessment. Soc Sci. 2022;2:194. https://doi.org/10.1007/
$4345-022-00502-9.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 18 of 18

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12911-018-0591-0
https://doi.org/10.1186/s12911-018-0591-0
https://doi.org/10.1186/s12909-020-02007-6
https://doi.org/10.33448/rsd-v11i10.33144
https://doi.org/10.1007/s4345-022-00502-9
https://doi.org/10.1007/s4345-022-00502-9

	mHealth and e-Learning in health sciences curricula: a South African study of health sciences staff perspectives on utilisation, constraints and future possibilities
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Theory and context of the literature
	The concept of e-Learning
	e-Learning in South Africa
	e-Learning and classroom training
	mHealth to fill curricula gaps in the health sciences

	Research rationale

	Methods
	Study design
	Study participants
	Study procedure
	Data analysis

	Results
	Perceptions and understanding of mHealth and e-Learning within health sciences education
	Health sciences engagement with mHealth and e-Learning
	Effectiveness of mHealth and e-Learning in health services
	Challenges or factors confining health practitioners from utilising mHealth and e-Learning platforms
	mHealth and e-Learning impact if integrated into health sciences curricula and future practices
	Transferable skills to be embedded with the future curriculum using e-Learning and mHealth
	Devices used when accessing technology platforms or learning management systems
	Effective mediums and platform options that allow the bridging or optimal balance of mHealth and e-Learning to advance teaching and engagement for health sciences education
	Perspectives on optimising both learning and healthcare in South Africa through multi-modal platforms

	Discussion
	Limitations of this study (as a component of the larger research project)

	Conclusions
	Appendix
	Acknowledgements
	References


