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Abstract
Background: The Special Programme for Research and Training in Tropical Diseases developed a
massive open online course (MOOC) on implementation research with a focus on infectious diseases of
poverty to reinforce the explanation of implementation research concepts through real case studies.
Following a pilot in 2017, two cohorts undertook the �nalised version of the implementation research
MOOC in 2018.

Methods: This study evaluates the 2018 MOOC learners’ knowledge in implementation research after
completing the MOOC. Learners were invited to complete an anonymous exit survey on completion of the
MOOC, regardless of whether or not they had received a certi�cate of completion.

Results: Of the almost 4,000 enrolled in the two sessions of the MOOC, about 30% completed all �ve
modules and the assessments and were and awarded a certi�cate. The majority of the participants were
early to mid-career professionals, under the age of 40, and from low- and middle-income countries. They
were slightly more likely to be men (56%) with a Bachelor or a Master’s degree. Participants were public
health researchers (45%), public health o�cers (11%) or students (11%). On completion of the course, an
exit survey revealed that 80.9% of respondents indicated signi�cant improvement to strong and very
strong implementation research knowledge.

Conclusions: This evaluation clearly shows the usefulness of the MOOC on implementation research for
reaching out to �eld researchers and public health practitioners who are facing problems in the
implementation of control programmes in low- and middle-income countries.

Contributions To The Literature
Implementation research can make a critical difference to health outcomes, particularly in low- and
middle-income countries and in connection with infectious diseases of poverty.

There is under-utilisation of implementation research in low- and middle-income countries due to
limited knowledge and training.

Free online training, such as that offered in a MOOC, provides a way to increase knowledge of
implementation research to �eld researchers and public health practitioners facing problems in the
implementation of control programmes in low- and middle-income countries.

1. Background
Many inexpensive and effective disease control interventions remain under-utilised in many low- and
middle-income countries (LMICs). This under-utilisation is linked to the fact that these control tools may
behave differently in the �eld compared with their performance in controlled trials or laboratory settings.
Research on how to improve access, distribution and use of these tools, i.e. implementation research (IR),
can make a critical difference to health outcomes.
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The Special Programme for Research and Training in Tropical Diseases (TDR) is a pioneer in IR,
particularly in the control of malaria and onchocerciasis (river blindness). Home and community-based
management of malaria became key elements in TDR’s programme during the 1998–2006 period and
beyond. Home and community management involves the training of mothers, drug vendors, village
volunteers and teachers in the �rst line of care for malaria where health clinics and health care providers
are not accessible. The effectiveness of home management has been demonstrated by TDR to reduce
mortality by at least 40% in some studies.1, 2 The elimination of river blindness as a signi�cant public
health problem was �rst achieved in 11 West African countries due to a combination of approaches
including the use of vector control tools, diagnosis and mass drug treatment with ivermectin. Building on
these efforts, community-directed treatment with ivermectin was used by the African Programme for
Onchocerciaisis Control (APOC) to eliminate river blindness in 19 additional African countries. 3,4

Despite the success of IR, the concept of IR remains relatively new and undervalued in research. Also,
although some universities are beginning to include IR in their training curriculum (e.g. TDR supports
seven universities to offer a Master’s degree with a focus on IR),5 IR research is generally not taught in
academic institutions. This lack of recognition has impaired the development of careers in IR for young
scientists. The key challenge for universities to include IR in their courses is that IR requires
multidisciplinary and inter-disciplinary approaches spanning across both public and private sectors.
Many access and delivery issues that hinder adoption and scaling up of an intervention are not viewed as
problematic by policymakers. Thus IR is not valued by disease control managers and decision-makers.6

There is, therefore, a need to develop speci�c methodologies with a double objective to improve the
development and use of knowledge and skills in IR by researchers; and to demonstrate the value of
implementation research concepts to policymakers.

A massive open online course (MOOC) provides a new way of delivering training and education to a large
audience of learners through online media, including short videos of formal presentations, lectures or
case studies complemented by recommended readings, moderated discussion forums and automated
assessments. MOOCs are scalable to many participants because they only need internet connectivity for
delivery. In the absence of subscription fees, anyone with internet connectivity and an interest in the topic
can enrol in a MOOC to access course resources, with opportunities to interact and share their knowledge
with peers, thus making education more accessible to a massive audience. In 2019, it was estimated that
110 million learners participated in around 13,500 MOOCs developed by over 900 universities. 7

A MOOC on IR presents an opportunity to reach out to �eld researchers and public health practitioners
who are facing problems in the implementation of control programmes in LMICs. This e�cient delivery
medium could potentially increase the e�cacy of public health interventions that are being managed by
�eld researchers and practitioners. For these reasons, TDR decided to develop a MOOC on IR with a focus
on infectious diseases of poverty (IDPs) to illustrate IR concepts through the use of real case studies. The
focus of the course was the control of malaria and onchocerciasis and was presented and interpreted by
experienced public health researchers, practitioners and academics.
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2. The Tdr Mooc On Ir With A Focus On Idps
The development of the TDR MOOC on IR with a focus on IDPs took a bottom-up approach. After an
extensive review of the literature on IR, TDR identi�ed members of a MOOC working group to attend an
initial workshop to agree on the modular structure and the curriculum of the MOOC. Each module of the
MOOC was then assigned to a particular content expert for content development. Among the 16 experts
invited, ten came from LMICs (Botswana, China, Colombia, Ghana, India, Indonesia, Kazakhstan, Kenya,
Philippines and Tunisia) from each of the WHO regions and six came from high-income countries
(Germany, Portugal, Switzerland, UK and USA).

During the aforementioned workshop, the working group agreed that the MOOC would comprise step-by-
step online videos and interactive training activities (with subtitles in English, French and Spanish). The
MOOC consisted of �ve training modules given over six to seven weeks. The modules and contents are
as follows:

Module 1: The de�nition of IR and the assessment of the appropriateness of existing disease control
programmes

Module 2: The identi�cation of challenges in various health settings

Modules 2 and 3: The development of new interventions and strategies by working with communities
and stakeholders

Module 3: The speci�cation of IR questions and the design of rigorous research projects

Module 4: The identi�cation of IR outcomes and evaluation of implementation effectiveness

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

A second workshop was organised with the content experts to review and harmonise the contents of each
module and identify potential MOOC presenters for various topics based on their ability to speak
con�dently in public while delivering lectures and presentations. Finally, the contents of the MOOC were
reviewed by two external independent reviewers.8

The MOOC was hosted and run on the edX platform and offered by TDR. A pilot study was set up at the
end of 2017 in which 110 participants were invited to take part. Their feedback was then used to re�ne
aspects of the contents and delivery, which included timing and workload, and issues with discussion
forum engagement and language.8

Two sessions of the �nal version of the TDR MOOC on IR were organised in 2018; The �rst from May to
July and the second from October to December. Each learning module lasted a week but remained open
until the closing of the MOOC to allow late completion. Participation in the MOOC was open. Basic
demographics information was obtained at the beginning of the training using Datacol, a WHO survey
tool.
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To obtain a certi�cate of completion, learners were required to pass four evaluations in the form of four
quizzes (one for each of the �rst four modules) and submit the outline of an implementation research
project at the end of module 5. For the research proposal, learners were asked to identify an
implementation problem close to their own experience and prepare a short outline of a proposal. The
proposals were required to include: 1) a statement of the implementation problem; 2) the de�nition of the
implementation approach; 3) the development of a conceptual diagram; and 4) a list of the IR outcomes
to be measured. Each proposal was peer-reviewed and graded by three MOOC participants with the �nal
grade was calculated based on the average of the reviews. The four quizzes represented 60% of the total
�nal mark, while the proposal contributed to the remaining 40%. The pass mark to obtain a certi�cate of
completion was set at 70% of the maximum possible score.

3. Methods
On completion of the MOOC, all participants, regardless of whether or not they had received a certi�cate
of completion, were invited to complete an anonymous exit survey using Datacol. The survey aimed to
evaluate whether participants’ knowledge in IR had improved after taking part in the MOOC. The �ndings
from the survey exit are presented using descriptive statistics.

4. Results

4.1 MOOC participation
There were 3,858 registrants enrolled in the two sessions of the MOOC. 2,470 (64%) completed the �rst
quiz; 1,944 (50.4%) the second; 1,832 (47.5%) the third; and 1,304 (33.8%) completed the fourth quiz. At
the end of the MOOC sessions, 1,163 (30.15% of the total initially enrolled and 89.2% of those who
completed the course) met all the requirements for the course including submission of the �nal project
outline, achieved the mandatory pass mark, and received a certi�cate of completion.

4.2 Demographics of enrolled learners
Registrants came from 115 different countries, See Fig. 1. The most represented LMICs with more than
1% of registrants were Nigeria (1191/30.9%); India (373/9.7%); Uganda (192/5%); Ghana (155/4%);
Kenya (143/3.7%); Nepal (141/3.65%); Cameroon (124/3.2%); Malawi (121/3.1%); Sudan (106/3.1%);
Ethiopia (91/2.4%); Myanmar (66/1.7%); Colombia (61/1.6%); Honduras (57/1.5%); Rwanda (53/1.4%);
Tanzania (51/1.3%); The Philippines (49/1.3%); Sri Lanka (42/1.1%); and Zambia (39/1%).

The majority of the registrants were from the WHO African region (62.4%). 17.7% were from the WHO
South-East Asian region, mainly from India (56%), 9.9% of registrants were from the WHO Americas
region, 5.5% were from the WHO Eastern Mediterranean region, 2.8% were from the WHO European region
and 2.2% were from the WHO Western Paci�c region. Apart from India, which represented 9.7% of the
registrants, very few registrants were from the other BRICS (Brazil, Russia, India, China and South Africa)
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countries: 0.5% for South Africa, 0.4% for Brazil, and 0.2% for China. The Russian Federation was not
represented at all. The majority of registrants came from English speaking countries (87.2%) followed by
Spanish (7.7%), French (4.6%) and Portuguese speaking countries (1.4%). Note that the total is slightly
higher than 100% as some countries are considered bilingual (e.g. Cameroon and Rwanda) and it was not
possible to identify the countries of origin.

Men were more commonly represented in the WHO African region (63.4% versus 36.6% for women);
however, in the other WHO regions, women were equally or more commonly represented than men. In
terms of age pro�le, the majority of registrants were between 20 and 40 years old (77.5%). Women were
slightly younger than men: 39.6% of women were under 30 years of age as compared with 31.8% of men.

The highest education level reached by the registrants was an MSc degree (1649/41.5%) followed by a
Bachelor degree (983/24.7%), and a PhD (418/10.5%). 680 (17.1%) enrolees had a Medical Doctorate
(MD). There were no differences in gender except for PhDs which were held by a higher number of
women (55.7% versus 44.2% for men). Registrants were mainly public health researchers (45%) followed
by public health o�cers (15.5%), general practitioners (11.1%) and students (11%). Women were more
often public health o�cers and students than men (51.6% versus 46.5% and 56.8% versus 43.3%,
respectively). Women were less often public health researchers (41% for women versus 59% for men) and
general practitioners (43% for women versus 57% for men).

4.3 Demographics of learners who completed the course
In total, TDR obtained demographic information for 546 learners who completed the MOOC. Completers,
who passed the course came from 56 different countries. The most represented LMICs with more than
1% representation were Nigeria (108/19.8%), India (92/16.8%), Uganda (52/9.5%), Nepal (38/7%), Ghana
(37/6.7%), Kenya (24/4.4%), Cameroon (20/3.7%), Malawi (18/3.3%), Myanmar (12/2.2%), Rwanda
(12/2.2%), Philippines (11/2%), Ethiopia (9/1.6%), Sri Lanka (8/1.5%), Tanzania (7/1.3%), Honduras
(5/0.9%), Zambia (5/0.9%), Zimbabwe (5/0.9%), Ecuador (4/0.7%), Burkina Faso (4/0.7%), and
Democratic Republic of the Congo (4/0.7%).

The majority of the completers came from the WHO African region (59.3%); 28.8% came from the WHO
South-East Asian region mainly from India and Nepal (58.6% and 24.2% of registrants who came from
the WHO South-East Asian region, respectively); 7.5% originated from the WHO Americas region, 2.5%
from the WHO Western Paci�c region; 1.6% from the WHO European region and 0.1% from the WHO
Eastern Mediterranean region. Apart from India which represented 16.8% of the completers, the number of
completers was very low for the other BRICS: 0.1% for South Africa, 0.3% for Brazil and 0.1% for China.
The Russian Federation was not represented at all. A majority of the completers came from English
speaking countries (86.2%) followed by French (9.3%), Spanish (4.2%) and Portuguese speaking
countries (0.3%).
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Globally, 53% of completers were men, and 47% were women. Men were more represented (60.6%) than
women (39.6%) in the WHO African region, although women were equally or more represented than men
in the other WHO regions. In terms of age pro�le, the majority of completers were between 20 and
40 years old (84.5%). Women were, on average, slightly younger than men, with 34.7% of women under
30 years of age as compared to 38.7% of men.

The highest levels of education achieved by those who completed were an MSc degree (230/42.1%)
followed by a Bachelor degree (174/31.8%) completers, and a PhD (60/10.9%). Sixty-two (11.3%)
completers held a Medical Doctorate (MD). Completers were mainly public health researchers (53.1%)
followed by students (17.3%), public health o�cers (11.7%) and general practitioners (5.5%). Interestingly,
women were less often public health researchers than men (28.9% versus 71.4%) but were more often
students than men (58.7% and 13.2%, respectively).

4.4 Results of the MOOC completion survey
An anonymous exit questionnaire was sent at the end of each TDR MOOC session to identify potential
improvements in the registrants’ IR knowledge. Five hundred and seventy-four (574) registrants
responded to this questionnaire (responders). They came from 52 countries, and the ten most-represented
countries were identical to those found at the registration phase except for an unexpectedly high
response rate from learners in Myanmar.

The majority of responders were from the WHO African region (67.5%), re�ecting a similar proportion to
those of the registrants. Compared with the registrants, there was a higher representation of responders
from the WHO European region (9% versus 2.8%) and less representation from the WHO South-East Asian
region (9.9% versus 17.1%). 58% of responders were men, and 42% were women. They were public health
researchers (36.8%), public health o�cers (10.7%), general practitioners (13%) and students (16.4%).
Altogether these results showed that the population of responders was similar to the population of
registrants.

4.5 Reaction of the learners to their experience of the
course
Of the responders, 72.3% indicated that, to a large extent, the MOOC met their expectations. The
expectations of the responders were not at all met for only 0.2%, to some extent for 9.3% and to a
moderate extent for 18.2%. The vast majority of responders rated the MOOC as excellent (52.2%) or very
good (40.7%). Among the different components of the MOOC, the videos, readings and the assessments,
including quizzes, contributed the most to the learning. The discussion forum was identi�ed as the
element that contributed the least to the learning, and it was evident that registrants underutilised this
interactive opportunity.
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4.6 Factors in�uencing the receipt of a certi�cate of
completion
Among the 574 responders, 438 obtained a �nal certi�cate of completion and 136 did not. The number of
women was lower in the group who got a certi�cate than in the group who did not get a certi�cate (39.8%
versus 47.4%).

The responders who received a certi�cate and those who did not are similar in terms of education level as
they were mainly Master’s degree holders (53.6% of those who received a certi�cate versus 51.1% of
those who did not). In terms of age, there was little difference between those that obtained a certi�cate
and those that did not. 69.3% of responders who received a certi�cate were less than 40 years old while
72.5% of responders did not qualify for a certi�cate were in the same age group.

There were no differences in responders’ familiarity with the use of online training programs and whether
or not they received a certi�cate. The number of online courses previously taken by responders who did or
did not obtain a certi�cate was similar. Results show that 44.2% of responders received a certi�cate, and
47.4% of responders never participated in a MOOC.

There was no marked difference in the length of �eld experience between the responders who received a
certi�cate and those who did not. Of those who worked for less than ten years in the �eld, 72.8% of
responders obtained a certi�cate, and 68.1% did not. Also, of those who worked between 10 and 20 years
in the �eld, 21% of responders received a certi�cate in comparison to 26.7% of those who did not.

The only difference found between the responders who did and did not obtain a certi�cate was with their
occupations. Public health researchers were more likely to receive a certi�cate than not (45.2% versus
41%), while public health o�cers were less likely to receive a certi�cate than not (10.7% versus 19.7%).
Students were also more represented in the group of responders who received a certi�cate as compared
to the group who did not (16.1% versus 10.6%).

4.7 Improvement of the understanding of IR
On completion of the MOOC, participants were asked to assess how much their knowledge of IR had
improved using a �ve-point scale to self-assess both their prior and current knowledge. The following
scale: was used 0: none, 1: weak, 2: moderate, 3: strong and 4: very strong IR knowledge before and after
the MOOC.

On average, participant knowledge increased by approximately 2 points, equivalent to a shift from 1.1
(weak knowledge) at the beginning of the course to 3 (strong knowledge) on completion of the course.
There was no difference found between gender. The mean knowledge increased by 1.1 (weak) before the
course to 3.1 (strong) after the course for men and from 1.1 (weak) before the training to 3.4 (strong)
after the course for women.
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On average, public health researchers’ knowledge increased by approximately 2 points, equivalent to a
shift from 1.1 (weak knowledge) at the beginning of the course to 3.2 (strong knowledge) on completion
of the course. The self-reported knowledge increase was slightly less for public health o�cers and
students with an increase from 1.1 at the beginning of the course to 2.9 on completion of the course.
Regardless of occupation, there were no gender differences.

In all the groups tested (i.e. public health researchers, public health o�cers and students), the number of
responders who indicated an improvement in IR knowledge was consistently higher in the group of
responders who obtained a certi�cate than in the group of responders who did not. A majority of the
public health researchers (84.3%) who received a certi�cate indicated strong/very strong knowledge after
the MOOC as compared to 66% of the public health researchers who did not receive a certi�cate.
Similarly, 81.8% of the public health o�cers who obtained a certi�cate indicated strong/very strong IR
knowledge after the course as compared to 43.9% of the public health o�cers who did not. Finally, 88%
of the students who obtained a certi�cate showed strong/very strong knowledge in IR after the MOOC as
compared to 64% of the public health researchers who did not obtain a certi�cate.

5. Discussion
Although there is a lack of infrastructure, weak functioning health systems, and a reduced number of
health care workers in LMICs, bringing innovation to the �eld requires the same level of scienti�c rigour
that is used for the development of the innovation. IR is a critical tool for providing scienti�c evidence to
improve public health programmes. To respond to the need of producing such scienti�c rigour, TDR
developed a continuum of short training courses on IR including the TDR toolkit on IR
(http://adphealth.org/irtoolkit/); a short in-person training course on basic principles in IR;10 a training
course on ethics in IR;11 (https://apps.who.int/iris/bitstream/handle/10665/325609/9789241515955-
eng.pdf?ua=1); 12 and the MOOC on IR with a focus on IDPs.

This MOOC was designed as a step-by-step training programme for public health researchers and
decision-makers, disease control programme managers, academics and others focusing on designing
robust IR projects to make proven health interventions more widely available to people at risk of diseases
of poverty. The objective was to educate participants about what IR is and how it can be used in practice.

The registrants came from 115 countries from the six WHO geographical region with most from the WHO
African region (62.5%). The majority of the registrants were from anglophone countries (87.2%) while
7.7%, 4.6% and 1.4% came from Spanish, French and Portuguese speaking countries, respectively. The
demographics of those who completed the course re�ected those of the registrants. Apart from India,
BRICS there was a lack of representation from the BRICS countries. Feedback from the Spanish speaking
registrants from South America clearly showed that English was the dominant language of the MOOC, as
it is in health research in general, and overshadowed other languages thereby limiting other linguistic
communities. Studies have shown that learners may be reluctant to join online discussions in a language
in which they are not comfortable,11 and this was likewise found to be the case in the 2017 pilot of the IR
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MOOC. 8 In response to this issue, TDR has decided to translate the MOOC into all six (United Nations
languages. The Spanish and French versions were tested in 2018, and the Russian and Chinese versions
will be available in 2020. Work is ongoing to make the Arabic version available at the beginning of 2021.

The results presented in this paper clearly show that by using the MOOC on IR, TDR was able to reach the
main partners involved in IR - i.e. public health researchers (45% of the registrants) followed by public
health o�cers (15.5% of the registrants) and general practitioners (11.1% of registrants). Students also
represented 11% of the registrants, which is not surprising due to the well-known historical involvement of
TDR research capacity strengthening activities in LMICs.13 A key strength of the MOOC is that it
encourages and enables registrants to share their knowledge and their challenges with their peers
through forum discussions. The fact that this MOOC was able to involve two main stakeholders (public
health o�cers and researchers) is a very positive result, as this was the target audience for the MOOC.
However, in the two sessions of the MOOC, the discussion forum was identi�ed as the element that
contributes the least to participants’ learning. Studies reveal that discussion forums are often a weak link
of MOOCs due to poor engagement, slow responses and the quality of the discussion (e.g. 14–17). Thus,
in response to this challenge, TDR developed a training course on creating, managing and facilitating
online discussions.

A blended learning MOOC could be an effective way of delivering IR material. Some studies clearly show
that blending online course content with face-to-face interaction is bene�cial for participants from LMICs,
18 and could be a tool to improve the interaction between the different partners within IR. For this reason,
TDR organised a blended programme in collaboration with the United Nations University, International
Institute for Global Health and the Ministry of Health Malaysia’s Institute for Health Systems Research.
This programme was offered in 2018 with 77 participants in total: 12 participants from Monash
University, 27 from the National Institutes of Health, 14 from The Ministry of Health of Malaysia
Putrajaya, ten other academics and 14 individuals invited by TDR (managers of the MOOC in the
Regional Training Centres supported by TDR from each WHO Region). 19 Although limiting the MOOC’s
�exibility in terms of use and limiting the number of participants, feedback obtained from participants in
this blended programme showed that it helped ground the learning material. In particular, participants
stated that being able to use their local issues rendered the programme engaging. As such, blended
programmes could be useful for speci�c institutions to improve the IR skills of their health workforce.

The completion rate of this MOOC was 30% which is higher than the 5–10% completion rate observed in
high-income countries. 14,15,20 Based on a survey conducted in three countries (Colombia, The Philippines
and South Africa), Garrido21 identi�ed a completion rate of between 30 and 48% - though it must be
noted that the participants were all employed responders and used the MOOC for professional
development purposes.

Those who completed the MOOC were very similar to the general participants in terms of their
demographic pro�les. Completers were mainly young men - either public health researchers or public
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health o�cers - from the WHO African region with a Master’s or Bachelor degree. The only difference
found was that the women who completed the course were more frequently students than men were.

The high completion rate in the TDR MOOC could be because the content of the course was
contextualised to local LMIC conditions and responded to a need. Indeed, the content had been developed
by and for LMICs with this in mind and illustrated concepts with real-life studies from these countries
involved. Indeed, tailoring content to local contexts has been identi�ed as an important consideration for
learners in the global South and one that may lead to higher retention rates and increase the success of
MOOCs in LMICs. 22 Also, the 30% completion rate represents only the certi�ed learners; many registered
learners who on occasion, viewed the uploaded videos to gain the skills they deemed necessary for their
purposes should also be recognised. These learners are called browsers or auditors. In this MOOC, 64% of
the enrolled participants watched at least one module.

The �ndings reveal that public health o�cers tend not to complete the course and obtain a certi�cate of
completion. This contrasts with public health researchers and students for whom the certi�cation is
critical for their career development (10.7% versus 19%). Perhaps there is no imperative need for public
health o�cers to obtain professional certi�cation. Public health o�cers could also be more likely to be
browsers or auditors than active learners. Finally, public health o�cers generally do not have the research
expertise to develop the proposal that is submitted at the end of module 5 as part of the requirements for
completing the course. A quiz at the end of module 5 may be more adapted for public health o�cers to
receive a certi�cate.

The fact that female students more often completed the course than males (58.8% versus 13.2%) re�ects
the challenges that women generally face in their career development, such as being less likely to achieve
the same level of career development and salary as men or face discrimination constraining
opportunities in leadership roles, that may be ampli�ed in LMICs.23–25 A certi�cate is likely more critical
for women than men to make advancements in their careers.

The results presented in this paper also show an improvement in IR knowledge in each of the target
groups. Globally, 80.9% of the participants indicated a strong or very strong improvement in IR knowledge
after the MOOC. Still, at various levels: 68.7% of public health o�cers, 80.3% of public health researchers
and 87.1% of students indicated a strong or very strong understanding of IR on completion of the course.
TDR has developed a framework for core competencies in IR speci�cally for LMICs which comprises 11
domains, 59 competencies and 52 sub-competencies.26 This instrument could be used to measure the
speci�c improvement of knowledge in each competency before and after the MOOC training. The
feasibility of using such a tool was demonstrated by assessing competency outcomes of the TDR MOOC
training using another framework developed for a US-based training programme. 27 In addition to the
effectiveness of the training programme, the framework could also be used to identify training needs and
guide future training programmes on IR.

6. Conclusions
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The most widely used method of evaluating a training programme is the four-level model developed by
Kirkpatrick28 that is comprised of 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 new knowledge, skills and attitudes are applied; and 4) Results - improved job and
organisational performance. In this manuscript, we analysed the �rst two steps. An outcome of great
importance is that the vast majority of registrants indicate strong or very strong IR knowledge at the end
of the training demonstrating the usefulness of such an online training course for IR scientists in LMICs.
The next step is to analyse the application of the IR skills gained by the registrants. 29
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Figure 1

Represented countries of MOOC registrants. Note: The designations employed and the presentation of the
material on this map do not imply the expression of any opinion whatsoever on the part of Research
Square concerning the legal status of any country, territory, city or area or of its authorities, or concerning
the delimitation of its frontiers or boundaries. This map has been provided by the authors.
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