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Abstract

This study uses a case study approach to examine the development of a massive open online course (MOOC)
on intervention and implementation research in infectious diseases of poverty for learners in low- and middle-
income countries (LMICs). Implementation research (IR) seeks to understand and address barriers to effective
implementation of health interventions, strategies, and policies. In recent years, IR has attracted increased
interest, and corresponding demand for training, however, current training opportunities are not easily
accessible to learners in LMICs. In 2017, the MOOC was introduced to a diverse range of learners to enhance
access to training materials and has been offered yearly since. Findings are based on the experiences of the
MOOC working group which included developers and facilitators, and on interpretations of data such as forum
discussion activity and Facebook posts. The use of material from local contexts and in local languages, and
professional facilitation of discussion forums was identified by the working group to be key considerations
in developing the MOOC. Other findings include the importance of using clear instructions and preparing
discussion questions to stimulate learner engagement. These findings add to the limited knowledge of MOOCs
developed for LMICs and are of value to others developing professional development MOOCSs in LMIC health
contexts.

Keywords: MOOC, online learning, learning design challenges, professional development, learners from
low- and middle-income countries, implementation research

Introduction

Implementation research (IR) develops strategies to improve access and uptake of health interventions
by the populations in need and plays a critical role in improving the delivery of disease control
interventions. Recent years have seen an increase in interest in IR and a corresponding increase
in demand for IR education, resulting in the growth of training programs and university courses
(Carlfjord et al., 2017; Chambers et al., 2016; WHO, 2019). Many of these programmes and courses,
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however, cannot be accessed by health professionals in low- and middle-income countries (LMICs).
This is despite the finding that the need to address implementation bottlenecks is often greatest in
LMICs, where the human resource for health research is weak or non-existent and health systems
are underdeveloped (Sheikh et al., 2020).

To address the gap in IR education in LMICs, The Special Programme for Research and Training
in Tropical Diseases (TDR) has developed training courses, including a Massive Open Online Course
(MOOC) on IR on infectious diseases of poverty in LMICs (Launois et al., 2019). TDR focuses on
intervention and IR to better understand and address barriers to effective implementation of health
interventions, strategies, and policies. As MOOCs have been used for professional development
purposes worldwide, including in LMICs (Czerniewicz et al., 2014; Deacon et al., 2017; Garrido
et al., 2016; Hrdli kovad & Dooley, 2017; Murugesan et al., 2017) where they can assist with the
training needs of the health sector (Liyanagunawardena & Aboshady, 2017), they therefore seemed
an obvious choice to provide flexible and free IR education to health professionals in LMICs.

In 2017, the TDR IR MOOC was introduced to a diverse range of learners in LMICs and has since
been offered yearly. The IR MOOC has been disseminated through a network of Regional Training
Centres (RTCs) supported by TDR (WHO, 2021). This paper outlines the process used to develop
the MOOC and the considerations and challenges that were found to be relevant for a MOOC on IR
aimed at professional learners in LMICs.

Methods

This study employs a case study approach to examine the process of developing the IR MOOC
(Crowe et al., 2011). The case study approach allows for an in-depth exploration of an issue in
its real-life context - in this case, the lessons learned during the development of the TDR MOOC
in IR by those involved in the process. This article describes the three phases of the development
of the MOOC and the challenges identified and lessons learned in each phase: 1) the planning
phase; 2) the development phase; and 3) the implementation phase. Findings are based on the
considerations, experiences and perceptions of the MOOC working group (which includes several of
the authors of this article) both in preparation for, and during the development and implementation
of the MOOC. Findings are also based on the working group’s interpretation of MOOC data such as
discussion forum activity and Facebook discussions. These findings were documented at the time
of the planning, development and implementation of the MOOC as well as after completion of the
MOOC, particularly in connection with the preparation of this article. These descriptions therefore
provide valuable insights into the considerations that played a role in the development of the MOOC,
the decision-making of the working group, and the lessons learned by the working group.

Lessons learned
The planning phase
The rationale for the MOOC

A MOOC is an online learning tool that delivers learning objectives through a series of short videos,
formal presentations, recommended readings, discussion forums and automated assessments. With
the absence of subscription fees, anyone with a reliable internet connection can enrol and access
the course resources, interact, and share knowledge with the respective peers, making education
more accessible to a massive audience. While some MOOCs charge fees for certificates or proof of
enrolment, a MOOC is intended to be ‘open’ to anyone to enrol in and therefore free.
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In 2019, it was estimated that 110 million learners participated in around 13500 MOOCs developed
by over 900 universities (Shah, 2019). MOOCs were originally promoted as a means of enhancing
social mobility and democratising education, making it available to anyone with a device and internet
connection, yet the reality has not borne that prediction out (van de Oudeweetering & Agirdag, 2018).
Instead, the majority of MOOC participants are well-educated, employed, male, middle class, and
from high income countries (HICs) (Christensen et al., 2014; DeBoer et al., 2014; Escher et al., 2014;
Liyanagunawardena et al., 2015; van de Oudeweetering & Agirdag, 2018).

Despite this, however, MOOCs have benefited learners in LMICs. Furthermore, completion rates
are reported to be higher in professional development MOOCs in LMICs between approximately
30% and 68% (Garrido et al., 2016; Hone & El Said, 2016; Hrdlickova & Dooley, 2017; Murugesan
et al., 2017) than in MOOCs in general in HICs where retention rates sit at approximately 5-10%
(Breslow et al., 2013; Hew & Cheung, 2014; Zhenghao et al., 2015).

TDR developed in 2016 and introduced in 2017 the IR MOOC to a wide range of learners to
enhance access to IR training materials. By doing so, TDR aimed to improve access to its training
courses from a centralised and localised RTC to a global and decentralised mode of delivery.

Identification of target audience

The first step was to define the target audience for the TDR MOOC on IR to accurately tailor the
course content to meet the academic level and abilities of the participants.
Three main target audiences were considered for the MOOC:

1) Public health officers, such as policymakers, disease control programme managers.

2) Academic researchers from universities or medical research institutions; and

3) Students who received a scholarship through the Master of Public Health funded by seven
universities supporting TDR postgraduate schemes, as well as students who participated in
face-to-face short courses on IR at RTCs.

Defining the target audience was important to:

1) ensure the appropriate pitch of the academic level of the MOOC. The language used had to
avoid any jargon and ensure consistency and comprehension by all audiences globally.

2) identify an appropriate length of the MOOC. For example, public health officers from LMICs
could only access the MOOC periodically due to their pre-existing commitments and heavy
workloads; and

3) decide on the language to be used. Many health professionals working in LMICs are non-
English speakers.

The format of the MOOC

In preparation, the MOOC team participated in existing MOOCs, which allowed them to better
understand the logistics, pedagogy and technical skills required to develop a MOOC.

TDR decided to spread the delivery of the content of the MOOC over five weeks with one module
per week. Each module, in turn, comprised five chapters of ten minutes each. The length of these
chapters was considered adequate for knowledge and skills transfer in a working environment where
time is constrained.

The course was developed in English, however, to ensure equity, subtitles were made available
for non-English speaking participants, initially in French and Spanish. The MOOC was developed in
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English due to it being the research language, while French and Spanish were used to reach more
people and for equity purposes. For example, those in French-speaking countries, such as those in
Sub-Saharan Africa, may not speak fluent English. Likewise, Spanish was used to ensure equity in
Latin America. For quality assurance purposes, the subtitles were back-translated by native speakers,
who were familiar with the domain language of IR. Due to increasing demand, the MOOC has since
been made available with full translations in French, Spanish, Chinese, Arabic and Russian. This
covers the six official languages of the WHO.

The development phase
Recruiting a team

A dedicated working group with clear roles and responsibilities was recruited. The team included
technical professionals to write, review and present the materials and a support team composed of
videographers, video editors, graphic artists, text editors and a communication officer.

One of the challenges identified by the working group was how to contextualise the course to
the target audience in LMICs. The MOOC contents needed to be developed by and for LMICS,
with relevant real-life examples. As findings reveal that MOOCs in LMIC contexts have been both
relatively less researched and adopted than in other parts of the globe (Rasheed et al. 2019), this
also led the team to initiate research regarding the development of the MOOC, how participants
received the MOOC, and any changed behaviours and professional outcomes as a result of
participating in the MOOC.

An extensive review of the literature on IR using PubMed revealed there to be few experts with IR
capacity building in LMICs. Despite this, however, TDR identified members (scientists working on IR
who were either researchers or implementers) to be a part of the MOOC working group and attend
an initial workshop. In this workshop, members decided on the modular structure and the curriculum
of the MOOC and assigned each module of the MOOC to a developer responsible for adapting
the contents to a MOOC. Among the 16 experts who were invited to the first workshop, ten were
from LMICs (Botswana, China, Colombia, Ghana, India, Indonesia, Kazakhstan, Kenya, Philippines
and Tunisia) and six were from high-income countries, including Germany, Portugal, Switzerland,
UK and USA and had relevant experience in IR in LMIC contexts. During the first workshop, the
course structure and format were agreed upon, which included online video training for the five
modules. A second workshop was organised for all the identified developers to review and harmonise
the contents of each module and select presenters able to present authoritatively on camera while
delivering the lectures and presentations.

With respect to the support team, TDR identified the Ecole Polytechnique de Lausanne (EPFL)
in Switzerland, due to their extensive and wide experience in developing different MOOC platforms
particularly for LMICs. The support team was coordinated by an administrator with proven high-level
project management skills who ensured the timely execution of the project.

Developing the curriculum

As with any training course, a MOOC requires curricula with clear learning objectives and delivery
timelines (Pickering et al., 2017; Zhu et al., 2018). A specific topic must be allocated for each week
of the course following a logical pathway to optimise the learning experience. The development of
realistic workloads and timeframes for completing the MOOC requirements is necessary. Subtitles
were required to reach learners with disabilities (mainly hearing disabilities) and translated subtitles
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were required for learners whose language of instruction is not English (see above in The format of
the MOOC). The copyright agreement for using videos needed to be obtained.

The working group identified that it was crucial to use context-specific examples in the MOOC.
Local and context-specific content has been found to be lacking in MOOCs in LMICs (Czerniewicz
etal., 2014; King, Luan et al., 2018; King, Pegrum et al., 2018; Nkuyubwatsi, 2014), and this has been
raised as a concern by learners (Launois et al., 2019). Contextualising content may benefit learners
and may even increase retention rates (Castillo et al., 2015; Daniel et al., 2015; Nkuyubwatsi, 2014;
Richter & McPherson, 2012). Indeed, MOOC completers cite interesting and appropriate content as
one of the factors that contributed to their motivation to learn and engage with the course (Hone &
El Said, 2016).

In addition to a series of short ten-minute long videos, clear instructions were provided on how to
take quizzes and respond to the assignments that were relevant to each module. This was done to
promote participants’ engagement, illustrate the IR concepts and enhance context-specific learnings.
For example, the TDR MOOC on IR consists of five modules delivered over a five-week period, with
an extra 1-2 weeks provided for the final assignment. The MOOC was structured with the following
contents offered in each module:

Module 1: The definition of IR and the assessment of the appropriateness of existing
disease control programmes

Module 2: The identification of challenges of various health settings

Modules 2 & 3: The development of new interventions and strategies by working with com-
munities and stakeholders

Module 3: The specification of implementation research questions and design of rigor-
ous research projects

Module 4: The identification of IR outcomes and evaluating effectiveness

Module 5: Plans for scale-up implementation in real-life settings

Designing appropriate assessments

In general, MOOCs engage thousands of learners, and despite the inherent difficulties involved, it is
important to provide all of them with timely feedback. Whether using quizzes or peer assessments, the
assessments must align the intended learning objectives. For the IR MOOC, multi-choice automated
quizzes were designed with detailed feedback for each of the responses at the end of each module.
To monitor learners’ progress, a short paragraph after each response was provided to explain why
the learners’ responses were correct or incorrect.

The final assignment included the development of a proposal that reflected the learning objectives
of all the modules. This assessment task involved a peer assessment component. When using peer
review, it can benefit learners to structure the task by introducing a standard and explicit template
for the process which provides clear instructions on how to assess the peer work and on which
components to focus (Boud et al., 2014). In the TDR MOOC, the working group identified that the
process of how to peer review the final assignment needed to be clearly explained as evidenced by
a high number of participant queries, as well as a number of complaints from participants that the
instructions were not clear.

Ensuring a smooth video-recording process

Several rehearsal sessions were scheduled before the final video-recording of each module. The
recording studio contained several cameras and an interactive desk and tele-scripter to ensure that
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the presenter felt at ease when speaking in front of the cameras. To give confidence to the presenters,
before the official recording, they were trained to be recorded in a similar studio environment. To
maintain learner engagement and to distinguish each new module from the previous, the presenters
were advised to change their outfits for each video-recording session.

Implementation Phase
Communication strategy

A clear communication and dissemination strategy, which included using short and straightforward
messaging, was decided on by the team prior to the launch of the MOOC. This strategy included
producing simple flyers —in different languages— to promote the course during networking events,
scientific conferences as well as partners’ websites. As an example, TDR produced two short trailers
of three to five-minute length with an international expert and a TDR staff member. The trailers
were disseminated through a Facebook page and are thought to have improved course participation
considerably as indicated through the many interactive discussions that took place on Facebook.
Each trailer described the reasons for developing the MOOC as a training tool, its duration and
content, and the target audience. A podcast was also developed to promote the course free of
charge and to encourage peers to connect through the course.

Management of the discussion forum

Discussion forums are an essential element of a MOOC for developing an online community
and encouraging interaction amongst learners. However, the forum discussion needed to be
carefully moderated by responding to the learners’ queries. Indeed, learners’ satisfaction with
MOOCs generally is linked with the quality of interactions with facilitators (Khalil & Ebner, 2013;
see also Goshtasbpour et al., 2020). Studies have shown that learners who disengage and do
not complete a MOOC cite negative engagement from MOOC instructors (Hone & El Said, 2016).
This negative engagement includes poor engagement from instructors in discussions; a lack of
praise from instructors following assessments; poor communication with both instructors and
peers; poor feedback from both instructors and peers; a lack of teamwork or group interaction.
These behaviours lead to decreased motivation for learners and a higher likelihood of them not
completing a MOOC (Hone & El Said, 2016).

A key issue identified in the discussion forums in the first MOOC sessions was a lack of active
engagement. In this case, less than 5% of the participants were actively engaged in the TDR MOOC
discussion forums. Based on the total number of visits on the discussion pages, it became clear
that some learners were following the discussions but were not actively engaged by contributing to
the discussions. Ensuring that discussion forums work as intended in MOOCs in general has been
documented to be challenging (Breslow et al., 2013; Hew & Cheung, 2014; Li & Canelas, 2019;
Watson et al., 2016). Issues include low participation rates, slow responses to posts and poor quality
or superficial discussions.

Many MOOC participants are generally found to be passive participants or ‘lurkers’ (Milligan et al.,
2013); Lurkers are participants who actively follow the course content by, for example watching videos,
but who do not engage in the discussion forums (Milligan et al., 2013). Indeed, in the TDR MOOC,
two thirds of the MOOC participants were found to be lurkers. To encourage forum discussions in
subsequent MOOC sessions, TDR developed a range of questions and discussion points relevant to
each module to stimulate discussion.
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Another challenge faced by TDR in relation to the discussion forums was that discussions were
often fragmented. In the forums, learners tended to start new discussions rather than respond to
already initiated topics even when these related to their specific query. One solution to this issue
was to ask the learners to respond to the posts rather than create new ones. The MOOC facilitators
found that closing discussions that had a high number of posts by summarising the ideas allowed
participants to quickly gain an overview of the main issues discussed. The use of prepared questions
as examples to start discussion was also found to be a solution to this issue as, once these were
implemented, it was found to increase discussion activity by encouraging participants to engage with
the discussion.

To further address these issues, TDR developed a facilitator guide and decided to regionalise the
management of the MOOC to institutions in which TDR has already developed partnerships in IR
capacity building. These include the RTCs which are supported by TDR to disseminate IR relevant
training courses.

The quality improvement process

To ensure continuous improvement in the course content and delivery, the MOOC team used two
approaches: 1) Piloting and 2) Monitoring and evaluation. These are described below in detalil.

Piloting the MOOC

As part of quality improvement, it is advised to pilot a MOOC with a smaller cohort of learners and
obtain their feedback before launching. This iterative process will enhance uptake and adherence
to the course. For these reasons, TDR first piloted its MOOC amongst 110 learners across the
globe. Based on their feedback, TDR refined some of the quizzes, relevant assignment tasks and
timeframes required to complete the assignments. For further details, see Launois et al. (2019).

Monitoring and Evaluation Framework

The Kirkpatrick Model is used as a basis to evaluate training programmes and includes evaluations
at four levels: 1) Reaction — the way learners react to the experience of the course; 2) Learning —
the new knowledge, skills and attitudes they gained during the course; 3) Behaviour — how the
latest knowledge, skills and attitudes are applied and 4) Results — improved job and organisational
performance.

Therefore, to evaluate the learners’ reactions to the MOOC and the knowledge and skills they
gained, a survey was sent to all learners who completed the course. One of the main improvements to
the MOOC based on the responses from this survey was to translate the course into other languages.
Indeed, although the platform provided information on the number of registrants, the number of
completers and the number of certified (TDR gave a certificate of completion), to analyse step 1 and
2 of the Kirkpatrick Model, TDR sent a survey at the end of the course to all registrants (those who
received a certificate and those who did not). The aim of the survey was to explore participants’:

1) Reactions — positive and negative — to each module and its contents (videos, presentations,
forum discussion, quizzes, and assessment). For example, as feedback, it was clear that the
use of English was a challenge for learners from some language backgrounds, for example
Spanish, French, Vietnamese and Indonesian). To respond to this issue, TDR is currently de-
veloping the MOOC in the six official UN languages.
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2) Motivations to engage in the MOOC and the benefits gained by participants in terms of im-
proving their knowledge of the topic of IR. This step is essential as it helps TDR to refine and
identify topics that are challenging for participants to understand and to ensure that the MOOC
covers the competencies needed for developing an IR project.

The next phases of evaluation examined how participants of the IR MOOC have used the skills
they gained from the course in their daily professional lives — i.e. how the MOOC has affected their
professional behaviour (Launois et al., 2021), and improved their job and organisational performance
(Launois et al., under review). This evaluation is based on data that includes online anonymous
survey responses and semi-structured interviews.

Conclusion

The TDR MOOC was developed to provide flexible and free IR education for health professionals
in LMICs where there is currently a lack of education and training opportunities in IR. Using case
study methodology allowed the authors to explore and present the holistic experiences and learnings
of the MOOC team during the three phases of the MOOC. During the planning, development
and implementation phases of the MOOC, the working group learned a wide range of lessons
specific to a professional development MOOC for learners in LMICs and which can form the basis
of recommendations for others developing similar MOOCs. These learnings were diverse and
included how best to design and develop an appropriate curriculum (including assessments), how
to communicate and advertise such a MOOC to the wider community, how to identify and prepare
suitable presenters for video recordings, and how to monitor and evaluate such a training course.

One of the main challenges encountered by the working group during the implementation of the
MOOC was to ensure that participants understood the requirements of the peer review assessment
task, and that discussion forums were engaging for participants. Facilitating discussion forums in
MOOCs is known to be challenging due to, for example, low participation rates, slow responses to
posts and poor quality discussions, yet carefully facilitated discussion forums can lead to increased
learner satisfaction, engagement and retention rates. These issues are of particular concern for
a MOOC aimed at health professionals where time limitations and motivation to complete are key
considerations. Solutions to these issues included using clear instructions, summarising popular
discussion forum topics, using prepared questions, developing a MOOC-specific facilitator guide,
and regionalising the management of the MOOC to partner institutions. In particular, preparing
guestions in advance to improve the discussion as well as training the MOOC facilitators in this area
was beneficial in increasing forum discussion activity.

Another key challenge identified by the working group was to ensure that the MOOC content was
context-specific and appropriate for the participants targeted for the MOOC and used relevant and
real-life examples from LMICs. This in itself was a challenge due to the wide reach of the IR MOOC
which targeted participants from LMICs worldwide. A solution was to identify and recruit experts with
relevant context-specific knowledge to assist in the development of the MOOC. Providing context-
specific learning may motivate and engage learners — particularly in LMICs — and potentially lead
to higher retention rates overall, and this was therefore an important consideration for the working
group. Subsequent feedback from MOOC participants suggests that they want context-specific
content and are somewhat dissatisfied with the content when it is lacking altogether.

Linked to the importance of providing learners with context-specific and appropriate content was
the issue of language of instruction, both in relation to the academic level and the choice of language.
For example, the use of English as the sole language of instruction was found to be a challenge for

Open Praxis, vol. 13 issue 1, January—March 2021, pp. 127-137



Lessons learned developing a massive open online course 135

some participants who were non-English speakers. This was therefore an important consideration
for the development of subsequent MOOC iterations which will be offered in the six official WHO
languages.

The lessons described in this paper will be of value to others developing professional development
MOOC:s in health and particularly in diverse LMIC contexts. Such guidance is valuable given the
paucity of professional development MOOCs aimed at learners in LMIC contexts. A limitation of
this study is that the case study approach used relies on the MOOC team’s unique experiences in
planning, developing and implementing the IR MOOC. These experiences and lessons may therefore
not be generalisable to other MOOCs for different audiences and in different contexts.
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