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Abstract

Background: Implementation research (IR) can play a critical role in the delivery of disease control interventions,
particularly in low- and middle-income countries (LMICs). The growing demand for IR training has led to the devel-
opment of a range of training programmes and university courses, the majority of which can not be accessed by
learners in LMICs. This article reports on the evaluation of the massive open online course (MOOC) developed by
the Special Programme for Research and Training in Tropical Diseases hosted by WHO on the topic of IR with a focus
on infectious diseases of poverty. This study followed the Kirkpatrick Model to evaluate training programmes with a
specific focus on post-training changes in behaviour.

Methods: MOOC participants were invited to take part in an anonymous online survey examining their knowledge
of IR and how they applied it in their professional practice approximately 1-1.5 years after completing their course.
The survey contained 43 open-ended, multiple choice and Likert-type questions. Descriptive statistics were calculated
for the quantitative data and responses to the open-ended questions were thematically coded.

Results: A total of 748 MOOC participants responded to the survey. The demographic profile of the survey respond-
ents aligned with that of the MOOC participants, with nearly 70% of respondents originating from Africa. Responses
to the quantitative and open-ended survey questions revealed that respondents'knowledge of IR had improved to

a large extent as a result of the MOOC, and that they used the knowledge and skills gained in their professional lives
frequently and had consequently changed their professional behaviour. Respondents most often cited the problem-
solving aspect of IR as a substantial area of behavioral change influenced by participating in the MOOC.

Conclusions: These findings indicate that the MOOC was successful in targeting learners from LMICs, in strengthen-
ing their IR knowledge and contributing to their ability to apply it in their professional practice. The utility of MOOCs
for providing IR training to learners in LMICs, where implementation challenges are encountered often, makes this
platform an ideal standalone learning tool or one that could be combined with other training formats.
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Contributions to the literature

+ Implementation research plays a crucial role in dis-
ease control interventions.

+ Efficacious interventions are particularly needed
in low- and middle-income countries in relation to
infectious diseases of poverty.

+ Knowledge and training in implementation
research is limited in low- and middle-income
countries.

+ Online training, such as a MOOC, provides a
proven way to educate a broad section of learners
in low- and middle-income countries about imple-
mentation research.

Background

Health systems have an ever-growing suite of evi-
dence-based interventions at their disposal—vac-
cines, pharmaceuticals, diagnostic technologies—yet
these interventions often do not translate into a real-
world impact when introduced at scale [1]. The need
to address bottlenecks in the implementation of effica-
cious health interventions is often greatest in low- and
middle-income countries (LMICs), where health sys-
tems are underdeveloped and do not have established
mechanisms to effectively collect and use locally gen-
erated information [2]. Building research capacities to
identify and enact strategies for overcoming implemen-
tation challenges is increasingly important as countries
strive for universal health coverage while combating the
burden of infectious and noncommunicable diseases at
varying levels of intensity. Researchers in LMICs are in
the best position to produce locally generated evidence
for priority-setting to ensure interventions remain rel-
evant and sustainable, and are implemented optimally
when scaled.

While implementation research (IR) can play a criti-
cal role in the delivery of disease control interventions,
it is an area that is only recently gaining attention and
support [3]. The increasing interest in IR and growing
demand for IR training has led to the development of a
range of training programmes and university courses
[4—6], which were not widely taught until recently [5].
Yet, the majority of these formal courses remain out of
reach for researchers in LMICs. In order to disseminate
IR concepts widely and train public health researchers,
practitioners and policy-makers in LMICs, the Special
Programme for Research and Training in Tropical Dis-
eases (TDR) hosted by WHO developed a massive open
online course (MOOC), which was piloted with success
in 2017 and rolled out to wider audiences in 2018 [7].
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The TDR implementation research MOOC

Massive open online courses are gaining popularity as
professional development and credentialing tools [8] and
can increase professional knowledge of a new topic [9]
and the development of new skills [10]. MOOC:s histori-
cally display low retention rates in high-income countries
[11-13] although completion rates of professional devel-
opment MOOCs have been found to be higher in LMICs
[14-16]. Beyond learner retention in MOOCs, whether
or not participants apply their learnings to their profes-
sional lives remains a substantial limitation [17, 18].

The IR MOOC examined here was developed by TDR
through a series of consultations and engagements with
recognized experts in IR. The focus for the MOOC is
on applying IR concepts to increase the effectiveness of
interventions for combating infectious diseases of pov-
erty. The IR MOOC was developed to address the rela-
tive lack of education and training opportunities in IR
in LMICs. The five-module MOOC is delivered over
6 weeks and illustrates IR concepts through a series of
videos, with worked case studies that are introduced,
presented and interpreted by experienced public health
experts. Videos in the MOOC range from approximately
4 to 25 min in length and are divided into the five fol-
lowing modules: (1) What is Implementation Research?
(Defining IR; assessing the appropriateness of existing
disease control interventions); (2) Needs Assessment
for Implementation Research (Identifying the challenges
within various health settings; describing implementation
bottlenecks through consultations with communities and
stakeholders); (3) Designing Implementation Research
(Specifying implementation research questions; design-
ing rigorous research projects; developing new imple-
mentation strategies by working with communities and
stakeholders); (4) Implementation Research Outcomes
(Identifying IR outcomes and evaluating effectiveness of
interventions in real-life settings); (5) Implementation
Research in Practice (Planning for the scale-up of imple-
mentation and demonstrating the potential of IR in dis-
ease control programmes). Discussion forums further
exploring the concepts presented in the video presenta-
tions are facilitated by TDR trainers and encourage inter-
action among students. The MOOC targets researchers
and practitioners and has the aim to build a foundational
knowledge base of IR methods, purpose and approaches
[19, 20].

The IR MOOC is currently offered in English, French
and Spanish, with Russian and Chinese, and Arabic ver-
sions to be offered in 2020 and early 2021 respectively.
Further refinements of the MOOC are currently under
development, including the development of additional,
specialized modules on in-demand topics such as quali-
tative methods, community engagement and integrating
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gender and intersectionality into IR studies. In addi-
tion, although the MOOC was developed with a focus
on infectious diseases of poverty, it has been adapted for
strengthening IR capacity around noncommunicable dis-
eases. [21].

Evaluation using the Kirkpatrick model

Evaluation is critical for assessing the effectiveness and
value of MOOC:s [22]. The Kirkpatrick Model is widely
used to evaluate training programmes and has been used
previously to evaluate MOOCs for learners in high-
income settings [23-27]. The model comprises four lev-
els and examines: (1) reaction; (2) learning; (3) behaviour;
and (4) results. The Kirkpatrick model provides a frame-
work for both short- and long-term evaluations [28],
with short-term evaluations typically focussing on learn-
ers’ more immediate reactions to the training and their
learning. Long-term evaluations explore whether and
how learners have used the training to modify behaviour
and any concrete results several months to years after the
training takes place.

Evaluations of the immediate reaction and learning of
the IR MOOC participants showed significant improve-
ment toward strong and very strong IR knowledge. Prior
research has reported that approximately three quar-
ters (72.3%) of surveyed participants indicated that the
MOOC met their expectations and 80.9% indicated sub-
stantial improvement in IR knowledge [29].

The current paper presents an evaluation of behav-
iour. In the present context, behaviour refers to how the
new knowledge, skills and attitudes are applied in prac-
tice. For this study, we examine if and how participants’
applied the concepts presented in the IR MOOC in their
professional roles and responsibilities.

Methods

This analysis of participants’ behaviour is based on online,
anonymous survey data collected between November
2019 and February 2020. The survey data include both
quantitative and qualitative data, whereby the qualitative
data assisted in contextualizing the quantitative findings
and ensured the comprehensiveness of the results. The
main area under examination here is changes in profes-
sional behaviour. The quantitative and qualitative data
are integrated in the presentation of findings according
to these two areas; the overall areas of change are pre-
sented first using quantitative data, followed by the quali-
tative data that explore in further detail the themes and
nuances of responses.

The survey consisted of 43 questions, which included
open-end, multiple choice and Likert-type questions.
Questions centred on four areas: (1) participant demo-
graphics; (2) satisfaction with the MOOC; (3) change
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in professional behaviour following the MOOC; and (4)
results following the MOOC that affected either the par-
ticipant’s professional work or their organization.

Ten participants of a previous IR MOOC were invited
to pilot the survey on 23 November 2019. Of these, four
responded to the invitation within the requested 3-day
period. The survey was modified slightly following analy-
sis of the responses in this pilot survey. The link to the
revised survey was emailed to all IR MOOC participants
from the May and October cohorts in November 2019,
and three reminder emails were sent during the next
10 weeks. In total, 748 responses were recorded between
November 2019 and February 2020, with a response rate
of 19.4%.

Qualtrics survey software [30] was used to collect the
survey data. Descriptive statistics were used to analyse
and present the results of the quantitative data using
Microsoft Excel (Microsoft Corp., Redmond, WA, USA).
Data from the open-ended questions were thematically
coded in Microsoft Excel using Braun and Clarke’s six
phases [31]: (1) familiarizing oneself with the data; (2)
generating initial codes; (3) searching for themes; (4)
reviewing themes; (5) defining and naming themes; and
(6) producing the report. Thematic analysis was based on
a selection of existing literature and discussions between
one of the authors (BR) and the primary coder; the same
author double coded approximately 10% of the data to
check for interrater reliability. Levels of agreement were
high (> 90%), and any inconsistencies were resolved
through discussion between the two coders. The CRe-
DEPTH guidelines [32] were used to inform the report-
ing of this evaluation.

Results

Demographics of MOOC registrants and survey
respondents

Table 1 summarizes and compares the demographics of
the survey respondents and MOOC registrants, revealing
that the survey respondents are largely representative of
the two cohorts of MOOC registrants.

Demographics of survey respondents

The demographic profiles (Table 1) were combined for
the May and October cohorts: the May cohort accounts
for 45.4% of all responses and the October cohort for
54.6%. The survey respondents originated from 89 differ-
ent countries, with the majority of respondents (69.4%)
originated from Africa. South-East Asia was the second
most represented region (12.6%). The sex of participants
was nearly balanced (55.9% male) and over two thirds of
participants (67.5%) were between 26 and 40 years old.
Public health researchers were the most represented
professional group (31.2%) followed by public health
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Demographic parameters Survey respondents MOOQC participants

N 748 3858

Gender Female: 44.1% Female: 44%
Male: 55.9% Male: 57%

Age Between 26 and 40 years: 67.5% Between 20 and 40 years: 77.5%

WHO region African Region: 69.4% African Region: 62.4%
South-East Asia Region: 12.6% South-East Asia Region: 17.7%
Americas Region: 9.6% Americas Region: 9.9%
Eastern Mediterranean Region: 1.6% Eastern Mediterranean Region: 5.5%
European Region: 4.1% European Region: 2.8%
Western Pacific Region: 2.7% Western Pacific Region: 2.2%

Profession Public health researchers: 31.2% Public health researchers: 45%

Education level attained

Public health officers 17.4%
Students: 15.3%
Teachers: 11.4%
General practitioners: 9.3%

Master's degree: 57.1%
Bachelor's degree: 25.6%
PhD/Doctorate: 17.3%

Public health officers: 15.5%
General practitioners: 11.1%
Students: 11%

Master's degree: 41.5%
Bachelor's degree: 24.7%
PhD: 10.5%

Certificate of completion obtained 70.6%

Medical Doctorate: 17.1%

Of the total initially enrolled: 30.15%
Of those who completed the course: 89.2%

officers (17.3%), students (15.3%), teachers (11.4%) and
general practitioners (9.3%). The majority of respondents
held a master’s degree (57.1%), and 25.6 and 17.3% had
attained a bachelor’s degree or doctorate, respectively. Of
the 748 MOOC participants who took part in the survey,
525 (70.6%) had completed the required assessments to
earn a certificate of completion for the MOOC and 11%
indicated that they had participated in additional courses
on IR following the MOOC. These additional courses
included 1-day workshops and symposiums, week-long
training courses, online courses, 1-year certificates and
Master’s degree programmes.

Demographics of MOOC registrants

Of the 3858 registrants across the May and October
MOOC offerings, 1163 participants (30.2%) completed
the assessments required to earn a certificate of comple-
tion. The MOOC registrants came from 115 different
countries, with the majority originating from the WHO
African Region. The majority of registrants came from
English-speaking countries (87.2%), followed by Spanish-
(7.7%), French- (4.6%) and Portuguese-speaking coun-
tries (1.4%). Figure 1 shows the regions of origin for the
registrants.

Compared to male participants, female participants
were more often public health officers (51.6 vs. 46.5%)
and students (56.8 vs. 43.3%). Men were more often pub-
lic health researchers (59 vs. 41%) and general practition-
ers (57 vs. 43%) compared to women. See Table 1 for a

profile comparison of survey participants and individuals
who took part in the MOOC.

Knowledge of implementation research leading

to behaviour changes

Respondents were asked to indicate their reasons for
taking the IR MOOC through a multiple choice ques-
tion with an ‘Other’ option. The most commonly cited
reasons included: (1) to gain knowledge and understand-
ing of IR (20.8%); (2) to apply the knowledge and tools in
research (15.1%); (3) to apply the knowledge and tools in
practice (13%); (4) for self-learning purposes (11.3%); (5)
to further specialize in their field (8.5%); and (6) to obtain
a certificate of completion (7.4%).

The majority of respondents considered their current
knowledge about IR theory (frameworks, models and
concepts) to be very good (15.6%), good (58.4%) or fair
(23.1%). The IR MOOC contributed to their knowledge
to a very large extent (18.1%), a large extent (50.5%) or a
moderate extent (26%).

In order to understand in further detail which areas
respondents felt the IR MOOC had contributed to,
including behavioural changes associated with their
profession, they were asked what they considered as
the most important insights or experiences gained from
the course through an open-ended question. Of the 558
recorded responses to this question, five main themes
that directly pertain to changes in behaviour were iden-
tified using Braun and Clarke’s six-phase analysis [28],
namely:
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Problem-solving aspect of IR (N=71)

Applicability or relevance of IR (N=68)

Research process (N=58)

Appreciation of stakeholder and community involve-
ment (N=41)

5. Programme evaluation (N =36)

LS

The following sections discuss each of these themes in
further detail and provide representative statements.

Problem-solving aspect of implementation research
Respondents identified the importance of IR in identify-
ing methods for solving community health implementa-
tion issues in particular contexts. Such problem-solving
skills allow participants to modify their behaviour and
identify appropriate solutions in regard to IR projects.
The two representative statements below illustrate this
point.

“The ability to look at challenges from a broader
perspective, visualising the different aspects of the
problem and once identified, solutions are easily
found” (Public health officer, Cameroon, obtained
certificate).

“The most important insights or experiences that I
gained from this course were implementation out-
comes and implementation strategy. Now I can
identify [an] implementation problem and propose a
way to resolve it” (Public health researcher, Burkina
Faso, obtained certificate).

Methods for identifying “bottlenecks” were conveyed
throughout the MOOC, and respondents appear to have
incorporated these learnings into their professional work.

Applicability or relevance of implementation research
Respondents’ comments indicated that they felt the
MOOC IR highlighted how IR was applicable or relevant
to their profession or research area. This impacted on
participants’ behaviour by enabling them to apply their
knowledge of the relevance of IR to specific professional
situations. One participant stated:

“Stakeholders’ involvement at all the stages of
implementation research/activities. It was the most
important insight because it was very impactful in
my professional career... I have been able to imple-
ment project [sic] much more effectively and effi-
ciently” (Public health researcher, Uganda, obtained
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certificate).

A second respondent outlined how the knowledge
gained through the MOOC will positively impact on
their work:

“Having participated in community-based interven-
tion programmes in my home country Nigeria, in the
past, the knowledge I acquired in the course of the
training revealed the causes of most of the challenges
encountered and further gave me insight on how to
carry out future intervention programmes in such
a way that the community benefit more.” (Student,
China, obtained certificate).

The applicability of the course material was also rele-
vant to students and teachers’ professional behaviour and
outcomes as evident from the following statement:

“The course helped me to restructure my PhD
research work and my teaching materials for my
students.” (Student/teacher, Nigeria, obtained certifi-
cate).

Respondents could therefore use the knowledge gained
from the MOOC to make practical changes in their jobs.

Research process

In terms of research, respondents found the MOOC
helpful in explaining in detail how IR is conducted and
they were able to apply this knowledge in their research
behaviour. This includes designing, planning and writing
IR research proposals, applying for funding, writing pub-
lications and developing research frameworks and meth-
odologies. Representative statements include:

“How to write a protocol; how to choose between
quantitative/qualitative methods and why/how
to use mixed-methods” (Public health researcher,
Cameroon, obtained certificate).

“The most important insight gained is how to imple-
ment a plan accurately, communicate clear goals
and anticipations, and evaluate programs fairly to
learn what components are necessary to produce
intended effect” (Human resource administrator/
Researcher, Nigeria, obtained certificate).

These responses reveal that respondents felt capable of
developing research in IR following the MOOC.

Appreciation of stakeholder and community involvement

Respondents stated that the course had contributed to
their understanding of the significance of community or
stakeholder involvement, engagement or participation in
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the IR process. This understanding shaped participants’
behaviour in implementing projects. Statements include:

“I learnt that involving community is vital for the
successful implementation of interventions... I have
been able to critically think through the various
interventions taking care not to exclude the com-
munity and community leadership” (Public health
researcher, Uganda, did not obtain certificate).

“Involve all the stakeholders from the beginning,
make them partners, defining problems and provid-
ing solutions with them, improves the effectiveness
of research and make it transparent, open and fun!”
(Research promotion and development administra-
tor, Colombia, obtained certificate).

As illustrated by the following statement, some
respondents displayed a nuanced understanding of how
strong community engagement helps maximize the
chances that an intervention will succeed.

“l understood that community mobilization will
assist the community to identify the disease preva-
lent in the locality and available interventions tar-
geted on diseases and the place they can assess care.
This will lead to community involvement and par-
ticipation, meaning that they will be involved in
identifying their felt need. They will also select the
trusted village health workers who will be trained to
be involved in providing health services to the com-
munity.” (Public health officer, Nigeria, obtained cer-
tificate).

This participant then clarifies how this has led to a
change in professional behaviour with the following
comments:

“I ensure that the interventions targeted at the dis-
eases of poverty are utilized by the communities.”

“It helped me to reach out to the community and
more people are assessing care in the hospital”

These findings indicate that the MOOC was successful
in educating participants about the crucial role of stake-
holder and community engagement in IR and in modify-
ing their behaviour accordingly.

Programme evaluation

A final theme relates to the significance of evaluating
the effectiveness of implementation of intervention pro-
grams. Important learning and professional and research
behaviours cited by respondents are highlighted by the
three respondents’ statements below.
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“How to use research tools to evaluate and improve
on health programs” (Public health officer, Cam-
eroon, obtained certificate).

“The evaluation of existing frameworks in order to
introduce interventions that will improve on the sta-
tus quo.” (Student, Ghana, obtained certificate).

“How to assess the appropriateness of existing imple-
mentation strategies” (Student, Nigeria, obtained
certificate).

These responses indicate that those surveyed had
engaged with the importance of evaluating an interven-
tion’s effectiveness.

Changes in professional behaviour
In relation to changes in respondents’ work, the major-
ity stated that the knowledge gained from the course
had been valuable to a large extent (43.2%), followed by
valuable to a moderate extent (27.8%) and to a very large
extent (17.9%). The majority of respondents have had use
of the knowledge gained from the MOOC to a very large
extent (12.6%), large extent (36.3%) or moderate extent
(32%). The majority of respondents have had use of the
knowledge gained from the MOOC monthly (30.6%),
rarely (29.9%), daily (25.2%) or weekly (10.6%).
Respondents were asked whether they performed
their role and responsibilities differently as a result of
participating in the MOOC: 69.1% agreed, while 30.9%
disagreed. Of the 574 respondents, 330 elaborated on
their response. The most common themes cited were:

1. Research processes (N=94)
2. Understanding and thinking about IR and issues
related to research (N=73)

3. Stakeholder and community involvement (N=46)
4. Problem-solving (N=31)
5. Leadership (N=20)
6. Involvement in IR projects (N=18)
7. Teaching and training others (N=16)
8. Programme development, monitoring and evaluation
(N=13)
Research processes

The most commonly cited difference in how respondents
performed their role and responsibilities differently as a
result of the course related to knowledge of and ability
in research processes. This includes designing, planning
and identifying research problems, developing research
objectives, collecting data, presenting research outcomes,
writing research proposals and publications and applying
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for research grants. Three illustrative statements of this
are presented below.

“[The MOOC] helped me in developing a research
proposal for my organization, where I used knowl-
edge from this course” (Public health researcher,
Nepal, obtained certificate).

“I produced more elaborate reports for projects, and
better correspondence as I am able to identify rele-
vant stakeholders” (Public health researcher, Ghana,
obtained certificate).

“I have by myself completely written an IR proposal
which has been funded. The course gave me the idea
to include in my proposal participatory action-
research and mixed-methods. I do think this played
in my favor and made the proposal accepted by
[name of organisation]” (Public health researcher,
Cameroon, obtained certificate).

Respondents’ self-reported changes in their research
processes and outcomes reveal that the MOOC was suc-
cessful in teaching IR research approaches.

Understanding and thinking about implementation research
The second most commonly found theme included
respondents’ increased understanding of and think-
ing about IR and both broad and narrow issues related
to research, which had contributed to them performing
their role and carrying out responsibilities differently.
Representative statements include:

“These courses have increased my knowledge in the
implementation of research and allowed me to have
a broad view of things” (Student, Congo, did not
obtain certificate).

“From the knowledge gained from MOOC, I have
changed how I perceived research implementation”
(Internal medicine resident, Rwanda, obtained cer-
tificate).

Such statements reveal the positive impact of the
MOOC in shifting and developing participants’ thinking
and understanding about IR, and respondents felt that
this had resulted in them performing their professional
duties differently.

Stakeholder and community involvement

Respondents commonly cited stakeholder and commu-
nity involvement as an area in which they performed
their role and carried out their responsibilities differently
after participating in the IR MOOC. The following state-
ments illustrate this point.
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“For all the interventions I plan, I promote the model
of district-led-programming (DLP) to allow com-
munities [to] lead the way” (Public health officer,
Uganda, obtained certificate).

‘I always think of diverse stakeholders necessary
for the success of a community-based intervention.
(Student, Tanzania, obtained certificate).

Comments reveal that respondents were aware of the
importance of stakeholder and community context, and
that including them increases the chances of the success
of an intervention:

“By following participants of my research to their
local areas to learn challenges they face” (Public
health researcher, Tanzania, did not obtain certifi-
cate).

“I often try to involve stakeholders in public health
activities to promote acceptance” (Public health
officer, Uganda, obtained certificate).

The importance of stakeholder and community engage-
ment was cited by respondents in relation to their under-
standing of IR as well as changes in their professional
practice.

Problem-solving

Respondents reported improvements to their ability to
solve IR problems as a result of the course, as illustrated
by the statements below.

“The knowledge gained enables me to find simple yet
innovative ways of solving problems.” (General prac-
titioner, Ghana, obtained certificate).

‘I have implemented IR in my routine activities
with problem solving in mind?” (Public health officer,
Nigeria, obtained certificate).

Some respondents described how the knowledge
gained from the MOOC had improved their abilities as a
researcher and led to positive professional outcomes.

“This is because the knowledge I acquired has trans-

formed me into a more ardent researcher with
ideas on how to identify and solve implementation
problems. These ideas have contributed to design-
ing an implementation research [study] identified
by WHO/TDR experts, which gave me a chance of
selection as one of the five finalists that attended
[name of workshop].” (Public health researcher, Nige-
ria, Obtained certificate).
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As problem-solving is a core component of IR, these
statements by respondents reveal that the MOOC suc-
cessfully communicated this point.

Leadership

A positive change cited by respondents concerned their
increased abilities and roles in leadership. This change
includes leading research teams, managing research pro-
jects, taking on additional responsibilities and contribut-
ing to policy-making. Some respondents described the
roles they were able to take on as a result of the MOOC.

“Provide guidance and knowledge transfer to stake-
holders and implementing partners on areas that
need to be improved or strengthened in implementa-
tion of appropriate interventions, and documenta-
tion of the process” (Public health officer, Somalia,
obtained certificate).

One respondent provided an example of how this new
ability contributed to their ability to lead research teams
nationwide.

“As a senior research advisor I am using the skills I
have acquired to develop concept notes and proto-
cols for IR and guide research teams across the coun-
try” (Public health researcher, Ethiopia, obtained
certificate).

For others, the acquired leadership abilities assisted
them to improve the implementation of public health
programming.

“As a programme manager, it has helped me guide
programme implementation in identifying gaps
and steps/required interventions to achieve desired
implementation outcomes” (Public health officer,
Nigeria, obtained certificate).

Involvement in implementation research projects
Respondents identified increased involvement in a range
of IR projects as a result of the MOOC. This is illustrated
by the following statements.

“I have conducted TB implementation research in
my country” (Research and development/private
sector, Sudan, obtained certificate).

“I have been part of various teams in Nigeria devel-
oping and working on implementation research”
(Public health officer, Nigeria, did not obtain certifi-
cate)

Some respondents described how the MOOC had
refreshed their knowledge and enabled them to apply it
to IR projects.
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“‘My MPH training included some coursework on
implementation science (1IS) but the MOOC really
helped me refresh my knowledge and apply IS lens
to my role at [organization name]. My role is focused
on managing global health security project imple-
mentation across several countries in Africa and
Asia” (Public health officer, United States of Amer-
ica, obtained certificate)

Teaching and training others

Respondents indicated that the course had assisted them
in their roles and responsibilities regarding teaching and
training.

“As a programme manager, it has helped me guide
programme implementation in identifying gaps
and steps/required interventions to achieve desired
implementation outcomes” (Public health officer,
Nigeria, obtained certificate).

Some participants stated that the course had improved
their thinking around teaching and training.

“I now design and teach research in a manner that
its findings could be implemented. (Teacher, Nigeria,
obtained certificate).

“Greater clarity when advising students how to exe-
cute their investigations in the field of tuberculosis
in the Master of Epidemiology at [university name]”
(translated from Spanish) (Teacher, Colombia,
obtained certificate).

Others indicated that the MOOC had increased their
confidence in this area.

“I feel more confident to train others in IR” (Public
health researcher, Colombia, obtained certificate).

Programme development, monitoring and evaluation
The MOOC increased respondents’ skills within general
programme development, monitoring and evaluation.

“l ensure that the interventions targeted at the dis-

eases of poverty are utilized by the communities.
(Public health officer, Nigeria, obtained certificate).

“I have been able to assess bottlenecks from a sys-
tems point of view and realize how these bottlenecks
can or could be solved with implementation research
which helps us to understand why they are occurring
in the first place” (Student, Malawi, obtained certifi-
cate).

Some respondents indicated they were able to transfer
this knowledge to other areas.
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“After taking the course, I used knowledge gained in
assessing the Adolescent Sexual and Reproductive
Health program running in my district and I used
findings to change some methods in adolescents edu-
cation and care in school and at health facilities in
my district” (Public health officer, Ghana, obtained
certificate).

A second participant stated:

“In that I turn every public health program (food
safety programs for instance) around to detect any
possible gap in its implementation and find solu-
tions to them before getting it out to its consumers or
beneficiaries” (Regulatory officer, Ghana, obtained
certificate).

Such findings are important in that they confirm the
usefulness of the IR MOOC in developing participants’
ability to develop, monitor and evaluate programmes that
are not focused on infectious diseases of poverty.

Discussion

The IR MOOC sessions offered in 2018 reached the
targeted audience, namely those working within pub-
lic health and research in LMICs. Those surveyed were
largely representative of the participants of the two ses-
sions of the 2018 IR MOOC. Most registrants and sur-
vey respondents were located in Africa and South-East
Asia where implementation challenges are often the
greatest. Participants from certain countries in Africa,
such as Nigeria, Cameroon and Kenya, are more repre-
sented than others due to these countries having some
of the largest English-speaking populations on the con-
tinent. As the two iterations of the MOOC assessed
here were presented in English and open to participants
free of charge, it is expected that a large percentage of
participants originated from these countries. The rep-
resentation of countries may also illustrate a relation-
ship with the number of health researchers in those
countries, with countries having large researcher bases
being overrepresented in the MOOC. Additionally,
some of the highly represented countries, such as Ethi-
opia and Nigeria, possess larger numbers of institutions
conducting research through external funding than
many of those countries that are less represented. In
Ghana, for example, TDR has strong relationships with
several research and educational institutions, and the
MOOC was managed by The School of Public Health
at the University of Ghana, which is an institution
supported by TDR. Through this support, The School
of Public Health at the University of Ghana is helping
institutionalize and disseminate a series of short train-
ings in IR throughout Africa.
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The IR MOOC participants and survey respondents
mainly worked as public health researchers or public
health officers, and the range of individuals was broad in
terms of country, profession, level of education, gender
and age. These characteristics suggest that the IR MOOC
was able to reach people from a variety of contexts and
backgrounds who were in need of training. This is par-
ticularly relevant to IR in LMICs where health systems
are often underdeveloped and there is a lack of estab-
lished approaches to collecting and using locally gener-
ated information [2]. In these contexts, researchers are
needed to create locally relevant evidence-based solu-
tions to implementation challenges to ensure that inter-
ventions are relevant, sustainable and optimally delivered
in order to reach the intended audience at scale.

The IR MOOC was successful in its aim of strength-
ening participants’ knowledge of IR. The majority of
respondents considered their current knowledge of IR
to be very good (15.6%) or good (58.4%) and that the IR
MOOC contributed to their knowledge to a very large
extent (18.1%) or a large extent (50.5%). In relation to
specific areas of knowledge gained from the course, anal-
ysis of the responses to themes revealed that IR problem-
solving, including the identification of bottlenecks, and
the applicability or relevance of IR were the most com-
monly cited themes. Respondents stated that they had
learnt about the importance of including stakeholders
and communities throughout the IR process in order to
achieve the best possible outcomes. These findings indi-
cate that the MOOC was an effective means of educat-
ing people in IR concepts; participants reported that the
MOOC contributed to their learning and they were able
to retain the content for future professional use. Such
insights are crucial to building research capacity to iden-
tify, develop and implement interventions that are able
to overcome challenges that may hinder successful out-
comes. This is particularly the case in LMICs and in rela-
tion to combating infectious diseases of poverty and the
growing burden of non-communicable diseases [33].

The IR MOOC proved successful in strengthening par-
ticipants’ professional practice in relation to IR as par-
ticipants were able to apply the MOOC content in their
daily professional lives. In terms of changes in respond-
ents’ daily professional behaviour as a result of the IR
MOOC, respondents reported using the new knowledge
and skills that they gained from the course fairly fre-
quently and that these are of professional value. These
findings are similar to those of an evaluation of a MOOC
on implementation science using the Kirkpatrick Model
[4] which likewise revealed positive short- and long-term
learning outcomes; participants indicated that they found
the different theories, models and frameworks applica-
ble to their own research and appreciated the research
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networks that they gained access to. The most commonly
cited themes regarding changes to respondents’ roles and
responsibilities include how they approach the research
process and their understanding and thinking about IR
and IR findings. Respondents reported improvements in
how they approach problem-solving, including identify-
ing bottlenecks, and how they approach stakeholder and
community engagement with IR activities. For many, the
MOOC had increased opportunities for or in leadership
roles, as well as involvement in IR projects. A further
positive finding was that respondents were able to trans-
fer their learning from the IR MOOC to develop, monitor
and evaluate programmes dealing with health issues that
do not specifically target infectious diseases of poverty.

While the overwhelming majority of respondents’
comments were positive, not all were. Several respond-
ents stated that they were unable to complete the MOOC
due to heavy workloads or poor internet connections.
Not all respondents were able to apply the knowledge
and skills to a large extent, and many stated that they
had faced barriers to implementing the knowledge and
skills that they learnt in the course in the workplace. This
is explored further in a separate article focussing on the
participants’ self-reported use of the knowledge gained
in the MOOC in their professional work and the barriers
encountered in the workplace [34].

These findings provide positive evidence that MOOCs
can be used as a tool to further knowledge of and engage-
ment in IR. This is particularly important given that
many of the available evidence-based interventions do
not have significant impacts when introduced at scale
[1]. Bottlenecks and a lack of local stakeholder and com-
munity engagement are a particular issue to the imple-
mentation of efficacious health interventions in LMICs,
where health systems may lack established mechanisms
to employ locally generated information [2]. Respondents
of the IR MOOC felt that these were areas in which they
had gained important knowledge and that they were able
to apply this in their professional practice.

Study limitations

A number of limitations to this study are worth noting.
First, response bias may contribute to the positive results
reported here, as there may be differences between those
who responded to the survey request versus those who
do not [35]. Survey and interview respondents are highly
self-selective and this may be linked to learners with
autonomous motivations for behaviour [36, 37]. The data
is self-reported by participants and may therefore present
validity issues. The lack of a control group is a further
limitation to the study.
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Conclusion

The IR MOOC was successful in targeting people from
a variety of LMIC contexts and backgrounds and in
strengthening their knowledge of IR. Furthermore,
learners following the MOOC were able to apply this
knowledge of IR in their professional practice. As such,
MOOCs can be seen as a proven method of deliver-
ing IR education to LMIC learners who may not have
access to formal learning pathways, such as univer-
sity courses. This is particularly relevant to learners
in LMICs, where challenges in relation to implemen-
tation are often encountered. Furthermore, MOOCs
can also be utilized to satisfy the increasing interest in
and growing demand for IR training within the general
population.
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