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Abstract—This paper introduces online learning related key considerations
for asynchronous health information dissemination during the COVID-19 pan-
demic. The findings are based on 1.5 years of real-time massive scale learning
intervention during this public health emergency and on related literature re-
views. Meta-data analysis on World Health Organization’s (WHO) open access
online learning platform OpenWHO and review on health emergency learning
interventions literature. The study sought to operationalize the key considera-
tions related to the health information dissemination as an asynchronous online
learning delivery. Statistics driven findings were made based on open-source
learning platform OpenWHO use case and scientific literature from the similar
recorded experiences. The paper presents analysis from the recent literature and
couples it with the real-time pandemic learning response results. The study sug-
gests establishing key considerations for health emergency related learning dis-
semination for mass audiences: Real-time learning provision in free access,
low-bandwidth and offline use formats, national and local language provision,
choice of format for learners and adjustment of the learning content based on
adult learning principles. The key considerations of the online learning delivery
in mass mode in health emergencies emerged from the study and are recom-
mended way forward for any international learning provided in health emergen-
cies.
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1 Introduction

When reports of the novel coronavirus emerged in January 2020, World Health
Organization’s (WHO) OpenWHO online learning platform team sprang into action,
relying on its 2.5 years of prior experience in real-time learning response to health
emergencies. The pandemic learning response of the WHO was channeled through
transferring real-time knowledge for COVID-19 through WHO’s free online learning
platform OpenWHO.org.

Asynchronous, self-paced learning intervention that is not bound to time or place
deemed to be the feasible option to reach to mass audiences as physical contact were
halted by lockdowns, meeting and travel restrictions and closures of schools and non-
essential services in many parts of the world. WHO experts helped the OpenWHO
team to adapt existing WHO evidence on the novel coronavirus (later named COVID-
19) and guidance on managing severe acute respiratory pathogens into learning cours-
es [4].Course production accelerated as the first WHO Emergency Committee meet-
ing took place 22-23 January 2020 and, fulfilling the requirements of WHO’s Emer-
gency Response Framework, the first learning resource was put together over the next
72 hours and launched in open-source format on 26 January 2020. This took place
before a Public Health Emergency of International Concern (PHEIC) was declared on
30 January 2020. Since January 2020, the OpenWHO team has transferred essential
knowledge for managing the COVID-19 pandemic to frontline responders, decision-
makers and the public in a mass delivery mode [5].

The primary goal of this research is to explore key enabling factors that contribute
to the equitable learning experience for mass audiences. This research also aims to
determine which online practices drive the reach in the global information dissemina-
tion context. In particular, the current study aims to pinpoint specific online learning
strategies as evidenced in the related literature. Additionally, the documented and data
driven knowledge transfer work on OpenWHO platform informs the operational side
of work.

Finally, this project should be considered as a live example of how evidence-based
information collected by the literature review in 2020 (Phase 1) informed practical
implications and confirmed decisions employed on the OpenWHO platform (Phase
2).

2 Methods

This descriptive study is comprised of a literature review focusing on online learn-
ing in public health and online learning and COVID-19 pandemic and of a component
analyzing OpenWHO user metrics on OpenWHO platform over the 15 months of
pandemic response.
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2.1  Research questions

1. What are the key enabling factors, means and values for equitable and global learn-
ing information dissemination for mass audiences during the COVID-19 pandem-
ic?

2. What online practices should be put in place to drive the reach and ensure access in
the global information dissemination context?

2.2  Phase 1: Literature review: Study design, data collection and analysis

A literature review was carried out using search terms identified within three key
concepts: Online learning, Public Health and COVID-19 pandemic. Key terms were
searched using a free text strategy in the titles and abstracts. Databases searched in-
cluded the Cochrane Database of Systematic Reviews, the Campbell Collaboration
Database of Systematic Reviews, GIFT/HINARI, PubMed/MedLine, and the Wiley
Online Library. Databases were searched using predefined combinations of key terms.
Avrticles were published between 2008 — 2021. There were also separately identified
four papers included from 2021.

All identified references were imported into the bibliographic management soft-
ware ENDNOTE X7- with exception of the GIFT/HINARI database and the Camp-
bell Collaboration Database of Systematic Reviews were extracted as text files. A
total of 36 research papers fulfilled the inclusion criteria and were reviewed using a
standardized form that included information on the period of study, location, study
sample and design, research questions/aim and objectives, key findings, and conclu-
sions.

2.3 Phase 2: OpenWHO study design, data collection and analysis

The project employed a descriptive study design, which included analysis of the
OpenWHO user data. The OpenWHO user metrics included parameters related to
location, gender, language, age, and affiliation of users. Anonymized statistical da-
tasets were obtained from the OpenWHO integrated reporting system, providing plat-
form-wide, topical and course-specific and language version datasets (1-9). Addition-
ally, durations of the web-sessions and learner behavior on the platform were captured
in the platform data. Moreover, course users’ OpenWHO activity by geographic loca-
tion was captured by Google Analytics. Selected use cases from the platform data
were explored in order to investigate user groups, use of languages, general metrics,
etc. Overall, the data were collected from January 2020 to March 2021 with data over
the 15 months of pandemic response and included data of 2 285 446 million users, 5
090 545 million course enrolments from 194 countries.

Data were analyzed using Power Bl to present descriptive statistics. Several plat-
form course survey data are referred to. Variables of interest included those describ-
ing socio-demographic information of the OpenWHO users’ location, gender, lan-
guage, age and affiliation as well as users” learning behavior and motivation. We also
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presented data on users' learning behavior. Users” learning behavior was captured by
the duration of the web sessions, with “an active session” defined as the period when
a user actively engaged with the OpenWHO platform.

Departing from the findings of literature review and informed by analysis of impe-
rial data of OpenWHO, we summarized available evidence to inform selected key
considerations for asynchronous learning dissemination during a health emergency of
largest scale, the pandemic.

3 Results

3.1  Phase 1 results: Overview of the examined literature
The 36 articles were organized into three main categories:

e COVID-19 (N=19)
o Online learning (N=15)
e Learning transfer (N=2)

Out of 36 studies retained for analysis, most were reviews and/or systematic re-
views (N=11), followed by commentaries (N=9). Five papers used quantitative meth-
ods, four a mixed—method approach and quantitative methods, and three studies ap-
plied qualitative design. Most of the papers reported work conducted at the global
level (N=20), seven in North America, four in Europe, three in Asia and two in
Africa.

Influence of COVID-19 pandemic on learning and knowledge transfer. The
COVID-19 pandemic caused in-person training around the world to shut down, thus
highlighting the urgent necessity for alternative approaches and channels for educa-
tion, not only for health professionals, but also for the general population. In total,
five studies examined this topic [8, 10, 24-29] as well as identified a number of blogs,
opinion papers, communications and one ahead-of-print publication [7, 8, 30-40]. At
last, out of all studies retained for review, two of them aimed to examine learning
transfer [41, 42].

The literature reported on how the current COVID-19 crisis could be seen as a
“black swan moment” on the training of health professionals, and the role of digital
learning in particular [24-26]. Selected studies discussed the role of correct, timely
and accessible information during COVID-19 pandemic [24-26, 40]. Aldohyan and
colleagues argued that the focus of current learning strategies should not be made on
the content of materials, but on the accessibility and structure of educational materials
[24]. They suggested that instructors may not necessarily face the difficulties in pro-
ducing new information, as an immense amount of valuable information already ex-
ists in the literature, yet the problem arises from the fact that current knowledge is
either poorly structured or inaccessible to health care professionals. In this regard, it
was recommended to consider a new concept of “knowledge brokers”, who may act
as disseminators of knowledge among a certain group of health professionals (e.g. the
nursing body), and thus, may facilitate knowledge translation by retrieving different
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types of evidence, synthesizing it in different forms, translating it by evaluation, in-
terpreting it and then distributing it [24].

Health professionals might experience some sort of “‘fatigue” or “tolerance” be-
cause of repetitive exposure to MERS-CoV education and campaigns, and thus inter-
active activities are recommended. Hence, negative perception of knowledge transfer
might be due to a pre-existing lack of trust in the media or in websites that might, to
some degree, lack scientific credibility in comparison with educational programmes
provided in health care centres [24, 40]. Fernandez-Diaz and colleagues argued that
during health crisis situations, such as COVID-19, communication must be under-
standable and accessible by all types of people, regardless of their technology, lan-
guage, culture or disability (physical or mental) [25]. Also, colour vision deficiency
should be also taken into consideration when creating accessible web content [25].
Overall, authors called for “web accessibility for all”, providing that digital education
platforms should offer text alternatives for non-text content, especially for people
with vision impairment who use screen readers [25, 26].

Chick and colleagues, examining how the educational landscape for surgical resi-
dents should be changed during the pandemic, suggested considering several innova-
tive solutions including the flipped classroom model, online practice questions, tele-
conferencing in place of in-person lectures, involving residents in telemedicine clin-
ics, procedural simulation, and the facilitated use of surgical videos Guidelines
2.1[26]. In the Journal of Educational Change Zhao and Watterson [7] argued that the
pandemic has created a unique opportunity for educational changes proposed before
COVID-19 but never fully recognized. They identified three big changes to the educa-
tion for post COVID: (a) curriculum that is developmental, personalized, and evolv-
ing; (b) pedagogy that is student-centered, inquiry-based, authentic, and purposeful;
and (c) delivery of instruction that capitalizes on the strengths of both synchronous
and asynchronous learning. This echoes what we have learnt and experienced in
WHO.

Recent literature shows that COVID-crisis has created a new reality, changing the
way of how our life used to be conducted. This also implies that social processes are
changing now and will change more in the future. In this regard, studies discussed a
major shift toward online learning approaches as well as urgent necessity not only to
educate and engage health care professionals, but also communities [24-27]. Thus, the
social value of knowledge translation might be considered, where a social value co-
creation perspective incorporating the interests of multiple actors can be used [31].
This also might contribute to the validation of knowledge transfer as different actors
involved in the process of its co-creation will develop ownership. It is worth mention-
ing that there are aged-based and context differences on how people locate COVID-
19 news and information. It was demonstrated that the WHO’s social media channels
were the most popular among people aged 18-40 years in India, Mexico, and Nigeria
while in Egypt, Indonesia, Russia, and South Korea, search platforms were preferred
[8].

Evidence suggested that peer educators, drawing on the credibility which they have
among people in their social network and leveraging the power of a role model, might
be an important building block of learning approach during COVID-19 [24]. There-
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fore, dynamics within different networks and communities of learning should be con-
sidered. Additionally, an online tool to validate health information might be consid-
ered. Finally, while there is a certain polarization of current debates on digital and
traditional learning in health care education, one might argue for a more holistic
standpoint trying to marry these concepts and take the best of both to meet the needs
of local communities and contexts. Overall, using a divisive pluralistic approach,
intended to contrast and compare digital and traditional learning might not necessarily
indicate their strengths and weaknesses or how to build on them. However, newly
appeared proponents and opponents of these two learning modes inadvertently clash,
bringing the agenda away from collaboration and creation of a novel strategy incorpo-
rating ideas of online learning as well as a traditional learning approach.

Online learning as an enabler

Effectiveness. Learning effectiveness is presented based on twelve studies reported
on effectiveness of digital learning, including all systematic reviews, which assessed
online learning approaches in the areas listed below: technology-enabled knowledge
translation strategies (TEKT) to increase use of research in public health [43]; digital
education on chronic wound management [44]; artificial intelligence (Al), and diag-
nostic deep learning algorithms for medical imaging [45]; enablers, and barriers of
e- learning in health sciences education [46]; cloud technology adoption in health
sector[47]; digital education on clinical practice guidelines [48]; digital undergraduate
education in dentistry [27]; and e-learning programmes in licensed health profession-
als [49]. Additionally, four quantitative, and one qualitative studies examined effec-
tiveness of such digital activities: e-learning programme focusing on improving health
care professionals' attitudes, and practices on breastfeeding [52]; e-learning course on
child protection in medicine [53]; utilization of virtual worlds as a platform for col-
laborative meetings in health care [50]; and a massive online open course on imple-
mentation research for learners in low- and middle-income countries [9].

We observed a high diversity of outcome measures, and period of observation ap-
plied in relation to effectiveness. For example, most studies examined changes in the
knowledge level of health professionals over time, yet study design varied from a
cross- sectional with a pre- and post-test assessments (i.e. testing before and after
learning activity) [53] to a longitudinal approach, where knowledge retention up to six
months or a one-year follow up was carried out [52]. Consequently, these inconsist-
encies may lead to equivocal results demonstrated by authors. It is also suggested to
consider the nature of the discipline as digital learning might be more effective in
certain domains of public health and medicine, while it might not be as effective in
others.

Four systematic reviews demonstrated that digital learning approaches may be ef-
fective in improving the knowledge of public health professionals [43, 44, 48, 49]. In
three articles, digital learning approaches were claimed to be more effective than no
intervention in improving knowledge [43, 44, 48] or at least as effective as traditional
learning [48]; yet one systematic review suggested that e- learning may make little or
no difference in patient outcomes or health professionals' behaviours, skills or
knowledge [49]. Moreover, knowledge level was also examined by two cross-
sectional studies conducted in Germany, and Italy, one case study in Portugal, and
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one evaluation of a massive open online course (MOOC) [9, 52-54]. Authors reported
an improvement of knowledge level [53, 54] as well as participants of these interven-
tions reported utilization of the knowledge [31], and skills gained in their professional
lives frequently [9]. Previous research on the effectiveness of digital learning for
knowledge acquisition in health professionals confirmed that either online or blended
learning had a more consistent positive effect than no intervention or traditional learn-
ing [17-20]. However, findings indicated that instructional strategies had an impact on
the provision of effective learning regardless of the mode of delivery as there is no
‘one-size-fits-all” approach to optimizing outcome measures [17-21].

Maier and colleagues, when assessing effectiveness of an online course, described
how attitudes, and practices regarding the protection, promotion, and support of
breastfeeding were higher immediately after training, but decreased over time [52].
The evidence suggests that to maintain transfer of learning after training and avoid
skill decay learners should be able to use what they learned, receive timely construc-
tive feedback, and refresh their learning through job aids or retraining [56, 57]. Re-
search on training transfer indicates that factors such as work environment (i.e., su-
pervisor or peer support), trainee characteristics (i.e., motivation and self-efficacy),
and training design can affect retention and transfer of acquired knowledge and skills
[11-16]. Salas and colleagues contend that retention of learned material and assess-
ment of transfer should be targeted for training evaluation using rigorous methods for
collecting such data [56, 57].

Many authors argued that there is a need to establish generally accepted digital
standards of education to provide effective learning and consider collecting data on
the cost-effectiveness or cost-benefit of digital learning approaches. Previous studies
comparing cost-effectiveness of digital and traditional learning indicated that both
online and blended learning were found to be more cost-effective than traditional
instruction; nonetheless, the cost-benefit of these modes of delivery could not be de-
termined without more rigorous data [22, 23].

Evidence from several systematic reviews have shown that these approaches are
more effective in the knowledge level of public health professionals if compared to no
intervention or are at least as effective as traditional learning in improving learners’
outcomes. These findings might be especially important in situations, such as a pan-
demic, when the ability to employ traditional or blended learning approaches is lim-
ited.

Accessibility, availability and feasibility. We reviewed nine articles which exam-
ined different aspects of accessibility, availability, and feasibility of digital learning,
including: costs (time restraints, faculty, and transport costs), needed participants’
baseline computer skills (digital literacy), equipment, personalization, student-centred
learning, interactivity, ease of use, continuity and digital inclusion [9, 27, 36, 44, 46,
47,50, 54, 55].

Digital approaches were more intuitive, interactive and facilitated continuous par-
ticipation of students through their own dynamics [27] or even to lifelong learning
[46]. Thus, one study indicated that e-learning could meet lifelong education needs, as
well as widening participation in achieving desired learners’ outcomes in practice, as
e-learning approaches were often context-specific [46]. Furthermore, it was argued
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that digital learning allowed students to work at their own pace, and thus, was by
nature more flexible, self-directive and inclusive [27, 44, 46, 54]. Participants were
able to revisit learning materials at any time, and from anywhere they liked, using
multiple tools promoting interactions with their colleagues. Moreover, digital learning
might be an alternative avenue to educate the adult population without having to make
them choose between their professional and family lives or going back to university to
improve their knowledge and self-confidence [27, 44, 46, 54].

Zitzmann and colleagues, in the systematic review on digital learning in dentistry,
suggested that students today, particularly the millennials, expect learning materials to
be instantly and always available, including their grades, course schedules, and other
information to be generated automatically 24/7 [27]. In this regard, not only e-
learning should be considered as an alternative way to meet the current needs of stu-
dents and health professionals, but e-teaching should also be taken into account as it
also requires a certain shift of pre-existing pedagogical paradigm, and a change of
mindset of the faculty (trainers) as well to enable theoretical, and practical knowledge
transfer [36, 54].

Data demonstrated that some people might feel more comfortable, and less nervous
as online approaches created a learning environment in which immediate digital eval-
uation and feedback were provided [27, 50].This together with self-evaluation and
self-correction might improve students’ knowledge and enhance instructor evaluation
[27, 50]. Taylor and colleagues illustrated how the utilization of virtual worlds for
meetings could help people who experience anxiety when meeting face-to-face to
gain confidence and be more vocal [50]. Still, personal instruction and feedback from
faculty (instructors) cannot be replaced by digital feedback only, especially when
supervising students (trainees) during patient treatment in clinical courses which is
why the role model function of faculty (instructors) is important [27].

Three studies discussed in detail which elements of digital learning should be im-
proved and how [27, 47, 51]. Sadeghi and colleagues reported on how the adoption of
cloud technology may facilitate digital learning, as it may be perceived of easier to
use, of higher security and confidentiality, which can be easily explained by the
growth in the utilizations of tablets and smartphones [47]. Furthermore, Zitzmann and
colleagues suggested that replacing scripts with pictograms in educational videos for
undergraduate dentistry students may facilitate a language-independent application in
several countries and thus, may save time [27]. Nugroho and colleagues described a
new method for selecting elements in order to improve current e-learning strategies
using the Difficulty-Usefulness Pyramid with Weighting (DUP-We), namely: learning
design, handout book, links to resources, discussion, chat, assignment, feedback, quiz
and survey. The authors found that to improve e-learning in health, the assignment
was the first element to be prioritized, followed by: quiz, feedback, discussion, link to
resources, books, surveys, learning design, handouts, and chat. It was also recom-
mended to handle the five elements listed below first: assessment, quiz, feedback,
discussion and link to resources [51].

Seven studies reported on how digital learning saved costs, including: time of both
trainers and trainees, transport costs (which may depend on distance to learning cen-
tres), number of faculty involved, and needed spaces [9, 27, 44, 50, 54, 55]. These
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approaches required a certain baseline level of computer skills, equipment, and access
to the Internet, which might serve as a barrier for participants from low- and middle-
income countries or certain populations (e.g., refugees or people with vision prob-
lems) [9, 25, 55]. Participants’ baseline computer skills (digital literacy) were a signif-
icant factor which either could impede or facilitate adoption of digital learning [47,
50, 55]. For example, in Kenya, it was shown that access to blended learning allowed
participants to build on their technical capacity, which then contributed to the profes-
sional health workforce in Dadaab, as obtaining computer skills enabled participants
to not only access education but also job markets [55].

Whereas the feasibility, accessibility, and other aspects of digital learning may
contribute to effective learning, it is important to consider the advantages and barriers
of digital learning in conjunction to determine desired results, in particular knowledge
transfer and knowledge translation. It was gathered from the reviewed papers that
there are several enablers and barriers of digital learning. Table 1 illustrates the list of
enablers and barriers of digital learning approach.

In conclusion, online leaning breaks paradigms, brings innovation and new percep-
tions in pedagogy, and by doing so facilitates an alternative process of teaching and
learning. For example, Carapeto and colleagues shared their successful experience of
the nutrition and health course implementation and reported how this approach creat-
ed new meaning in the relationship between teacher and student, especially in the
teaching and learning process as the pedagogical dynamics were coordinated with the
new technologies [54]. Overall, digital learning offers a suitable alternative to deliver
knowledge to health care professionals who may not be able to access them other-
wise, due to workload, distance from learning centres (transport), and other costs [44].
Finally, we argue that the positive effects of digital learning are diverse, and they may
involve different spheres of life and work of learners. Learners' gains might involve
direct short-term results and learners” needs could be addressed (e.g. improved level
of knowledge). Further, as literature has shown, it may include beneficiary second-
hand effects and meet broader long-term learners” needs (e.g. adoption of computer
skills, which may assist in job search or promotion). Therefore, a more nuanced un-
derstanding of digital approaches and their impact on learner’s lives is needed.
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Table 1. Enablers and barriers of digital learning approach

Enablers

Costs saving [9. 27, 44, 50, 54, 55];

Intuitive; Perceived ease of use for people with higher
digital literacy [27, 46, 50, 517;

Flexability; Materials could be accessed 24/7. helpful
for revisions and exams [27, 46];

Adaptivity; Providing students more choices in terms
of the place and pace, adjusted to learners” rthythm
(self-directive, self-regulation. autonomy, and account-
ability) of learning experiences [46];

Continuous participation [27] or lifelong learning [46];
Inclusive; Meeting persistent needs of different popula-
tions (working adults, [27, 44, 46, 54] people who are
nervous when meeting face-to-face, [30] millennials
[27]):

Barriers

Digital literacy and technical capacity [47, 50, 35];
Internet access and quality of Internet connection and
other technical difficulties [9, 46, 55]:

Time and resources needed to train people (learners and
mstructors) [9, 55];

Potential isolation; No real-life relationships with peers
and tutors. Lack of non-verbal communication; Poor
support [46, 50];

Language barriers [46]:

Viston problems of leamers [25];

Poor integration of e-learning in practice, existing aca-
demic curriculum and professional education [46]:
Self-disciphne and technology-phobia [46].

Online Learning for Mass Audiences during the COVID-19 Pandemic: Key Considerations for...

Learners at the center of pedagogy [46];
Contextualized [46];

Reflective thinking, self-confidence and satisfaction
[46].

3.2  Phase 2 results: Informed by OpenWHO data

OpenWHO provides easy and open access to knowledge for frontline responders
and the general public to fight the COVID-19 pandemic. The platform was designed
with the global pandemic as the planning proxy. It has contributed to knowledge
transfer for health emergency events since 2017 to prevent avoidable death, disease,
disability and damage to societies and economies. The pandemic learning response
started in January 2020, soon the unknown pathogen investigation and response was
mounted at the WHO and in the member states.

Influence of COVID-19 pandemic to online learning on OpenWHO. As the
COVID-19 pandemic surged, new learners joined the OpenWHO platform in a heavy
upward surge. Total enrolments increased from 160 000 in January 2020 to 5.8 mil-
lion in October 2021. OpenWHO published 38 COVID-19 courses covering a variety
of topics from vaccination, infection prevention and control to risk assessment for
mass gatherings and treatment facility design among other topics. Courses are updat-
ed as new guidance and tools become available. The courses are available in 58 lan-
guages and counting, including the 15 most-spoken languages of the world and 27
languages selected to reach vulnerable populations who may lack access to trusted
information about the pandemic. Forty-two of the languages spoken in the 46 least
developed countries are featured in the platform. The steep scale-up of online plat-
form use of self-paced courses made available during the COVID-19 made Open-
WHO become WHO’s largest online learning platform by enrolments. 82.51 % of all
enrolments were on COVID-19 topics, making the pandemic the reason for the plat-
form enrolment growth.
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Online learning as experienced on OpenWHO

Effectiveness. When examining the effectiveness of the knowledge transfer through
online learning, OpenWHO has experienced not only massive increase in the enrol-
ments, but also a steady increase in a) attendance to the courses, b) course completion
rates and c) improved levels of knowledge retained. Nonetheless, it was observed that
the attendance rate is the most prominent during the first four weeks following each
course launch where after it gradually decreased over time.

First, as of March 2021 OpenWHO data, a total 2 285 446 unique learners had
joined the platform, contributing to a total of 5 090 545 enrolments. This calculates
into average 2 courses attended by each learner. 52% of the learners only took one
course. On the other hand, there were 75 105 learners who had completed more than
10 courses on the platform (Figure 1). A badge system recognizing the achievements
was launched on the platform to generate badges for the users.

No.of No. of % of GT 19 10 ~1% 19 2%
courses users 2%

1 1012976  52% 5%

2 434854  22%

3 200203  10% 10%

4 98895 5%

5 55796 3%

6 33428 2% 22%

7 21525 1%

8 15239 1%

9 11090 1% s a4 s
10+ 75105 4% 6 x7 8 a3 =i0s

Fig. 1. Number of courses completed by users on OpenWHO

Second, the platform has issued more than 2.8 million certificates. Half of them
were for Completion of Participation (CoP), a certificate that is generated when 80%
of the learning content of the course is completed. Half of the certificates were for the
Record of Achievement (RoA) that testifies the learning content and the end of course
assessments have both been completed at least at the level of 80%.

Average completion rate on OpenWHO increased from 39.19% before the pan-
demic time (December 2019) to 54.19% in March 2021. Some courses hit very high
completion rates, such as the health worker vaccine course in Spanish, 89 % and Ebo-
la GO pre-deployment course, 94%.

Lastly, following the outcome measures such as the knowledge increase and learn-
ing retention, recent evidence from the health worker vaccine course pre- and post-
test results [63] informed on the increased knowledge retained from before the course
to the course completion stage.

Exploring the effectiveness of other aspects than the learning outcomes and reten-
tion, OpenWHO did not have prior precedent to measure and report on cost effective-
ness or contribute to the cost-benefit analysis. Further, OpenWHO has not been part
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of any certification system and this also will be explored in the future, along with the
WHO corporate directions in the learning domain. Also, the impact of the factors
from the environment [11-16] has not been largely explored on OpenWHO.

Accessibility, availability, feasibility. OpenWHO generated data from the platform
use case to inform the WHO as the learning provider on the aspects for equitable and
enabling knowledge transfer and information dissemination. In terms of access and
reach, the platform proved to be accessible everywhere in the world. The platform has
been used in all 194 member states as per the recent World Health Assembly 2021
map (Figure 2).

( %‘\‘-‘\4 World Health
OpenWHO country enrolment {8)) Organizaton

Number of enrolments

* 1-500
@® 500110000
@ 10002000

@ =50 0o
Q@

806,332 o

Fig. 2. OpenWHO country enrolment by countries as of March 2021 global data

Low- and middle-income access has been shifting over the pandemic when com-
paring December 2019 and March 2021 data. Enrolments by users from low-income
countries (LIC) dropped from 14.2% to 3.4%, a similar trend was seen for high-
income countries (HIC) dropping from 45.9% to 25.9%, contrary to a spike seen for
middle-income countries (MIC) users, jumping from 40.2% to 70.7% of total enrol-
ments. Factors attributing to this phenomenon are yet to be explored.

To investigate the learner perceived accessibility issues, a survey conducted in
March 2021 captured some information on the enabling factors in general. A total of
365 respondents completed the survey. The item on challenges that hinder accessing
knowledge, training, or education give an indication of the likely barriers to learning.
The responses suggested that top five challenges in accessing the learning were time
(48%), cost (45%), digital access (24%), not knowing where to access reliable source
of learning materials (24%), and language (19%). Female respondents were twice as
likely to choose time and cost compared to male respondents. The enabling factors
were OpenWHO platform being easily accessible, gratis, informative, simple, and
suitable for everyone.
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A survey on health worker vaccine courses also asked about the barriers to attend
the course. While 56% indicated no barriers, those who had experienced barriers
listed them being internet connection issues, platform or IT related, difficulty in navi-
gating the pages, time constraint, and language barrier. Out of the most indicated
barriers, the internet connectivity was an issue for the learners from Global South
despite OpenWHO requirement is the low bandwidth adjusted delivery. This still
needs more investment and effort in terms of reducing the access issues caused by the
internet and browsing.

Feasibility. On the availability and feasibility side, the aspects of material flexibil-
ity, ease of use and intuitiveness were explored. Due to the nature of the emergency
learning courses, the materials needed to be developed fast in an event of any out-
break or health emergency. The OpenWHO platform emergency learning courses
consisted of three simple elements video, texts and quiz. The selection of these mate-
rial formats was informed by the accessibility issues as well as the necessity to regu-
larly revise and update parts or entire course modules. The simple formats not only
worked for the learners in the low-bandwidth settings but also for the course produc-
ers who could perform the globally dispersed production independently. As a result,
live courses could be revised without any downtime for the learners.

As observed in other online learning preference [51], the similar formats were of-
fered on OpenWHO. A survey on learner preference conducted for the COVID-19
vaccination courses in March 2021, indicated that video was the most preferred for-
mat (51.4%), followed by slides (45.9%). The least preferred format was collaborative
spaces (12%).

Most of the courses were delivered via instructional videos on OpenWHO. This
was consistent with previous research and findings from the literature review. Hébert
and colleagues concluded that videos might serve as an effective and appreciated
knowledge transfer and training tool for health professionals, with four key aspects
being identified through qualitative data analysis: 1) transmitting information in a
narrative form, 2) choosing good communicators, 3) creating a visual instrument that
reinforces the message, and 4) adapting the message to the local context that reinforc-
es the message, and 4) adapting the message to the local context [41].

Based on data on accessibility, availability and feasibility aspects in terms of lan-
guages, the workflow was to produce and publish any course in the fastest possible
mode in English. The sooner the English version was produced, the translation work
into other key languages from the outbreak response angle was considered and initiat-
ed. UN languages were leading as top languages on the platform: English, Spanish,
French, Portuguese and Arabic followed by Indian sign language, Hindi, Indonesian.
Russian and Italian (Figure 3).
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OpenWHO.org — A multilingual learning platform

COVID-19 enrolments distribution per language available on the platform

@

DO OB DD OO ODD

ENGLISH SPANISH FRENCH  PORTUGUESE  ARABIC  INDIAN SIGN HINDI INDONESIAN  RUSSIAN ITALIAN CHINESE OTHER
NATIONAL
LANGUAGES

4,2 Million total enrolments in COVID-19 resources
Fig. 3. Percentage of use of languages on OpenWHO

While the UN languages counted for 93.5 % of use and all other 36 languages for
6.5 %, it was imperative to ensure accurate information reached the frontline and
public in the most vulnerable settings. Impact of language on learning outcomes is
documented not only in the literature, but also in the OpenWHO surveys. In March
2021 alone, OpenWHO translated nearly 1 million words. OpenWHO continued to
crowdsource and work with regions, countries and volunteers to produce courses in
local languages. The language offerings currently include 14 African languages.

Targeted translation into underserviced languages was done to ensure people eve-
rywhere could access life-saving knowledge in the languages they understand. A total
of 26 national language courses for low- and middle-income countries (LMICs) were
translated and published during 2020-2021 so that the most disadvantaged and at-risk
communities could access lifesaving information to protect themselves and their
loved ones from COVID-19.

OpenWHO also adjusted the formats to suit all users including the learners with
special needs. OpenWHO served people with disabilities, such as the deaf community
for which the courses were offered using a sign language resource, produced an Indi-
an sign language, but used vastly around the world by 55 000 learners, with top coun-
tries India, Bangladesh, Pakistan, Saudi Arabia and Irag.

OpenWHO and learning equity. The user group 70+ years was not represented be-
fore the pandemic, but it increased to 4.59% of learners during the pandemic. The age
group less than 20 years grew from 1.26% to 9.77% representing the biggest increase
and change from before the pandemic.

The COVID-19 pandemic has increasingly brought more women to learn on the
OpenWHO.org platform. Platform average showed the number of women participants
grew from 40.14% before the pandemic to slightly more than 50.63% currently.
Whereas prior the pandemic, 70-80% of learners in courses were men, during the
pandemic the learner enrolment was almost equal between women and men with
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some courses like the Infection Prevention and Control being led by female learners.
Women had lower representation (43.10%) on non-COVID-19 courses suggesting the
pandemic has equalized attendance to online learning.

Students as learners represent 38.30% of the enrolments, totaling 1.9 million en-
rolments. Health professionals are the second largest group enrolled on COVID-19
courses accounting for 23.70% of total enrolments. In the health worker vaccine
course, the health-related affiliations were much more common counting to 67.30%.

With regards to the motivation for completing the courses, OpenWHO surveys in-
dicated career and educational purposes being at the forefront. These were the cases
of health worker vaccine courses, for which the most frequent reason (35.3%) was
career, followed by certification (11.4%), education (11.2%) and mandated learning
(3.1%). For Ebola e-Protect, the reasons for having attended the course were compul-
sory requirements (33.4%), increased knowledge about the disease (30.2%), protect-
ing oneself from the disease (25.7%) and strengthening the future employment or
assignment qualifications (10.3%).

4 Discussion

The digital transformation of WHO’s technical guidance and evidence into online
learning formats was in a high demand. The speed of production of learning content
and scalability of OpenWHO platform itself responded to the pandemic learning need
from all over the world [59]. The dynamic learning environment created lead to and
facilitated a worldwide frontline response to the pandemic, worked for the purpose it
was developed in a real time test. This was the first time in WHO’s history that the
organization was able to launch fast, high-quality, accessible learning on a massive
scale to manage a health threat. While the platform served front-line responders in
previous outbreaks from Ebola to plague, 2020 marked its first pandemic test. The
platform has successfully delivered learning responses since January 2020. Open-
WHO built on the collaborative systems already in place to quickly and dramatically
scale up course production for the pandemic, making life-saving information from
WHO experts available online at a time when lockdowns and social distancing limited
our ability to be physically present to learn. The platform was adjusted for low-
bandwidth, massive scale, easy to produce and multi-device formats to use and thus
works for greater global reach.

OpenWHO is grounded in the principles of open access and equity, courses are
free, self-paced, accessible in low-bandwidth and offline formats and adjusted to
multi-device use. The foundational principle lays on removing all possible barriers for
learners to join. Information and learning material provision is adjusted to mass dis-
semination modes and the asynchronous learning format offers the materials accessi-
ble at any time.

The learning content relies on the WHO’s evidence and science, norms and stand-
ards and are frequently updated to implement the changes occurring to the technical
guidance documents to be revised on learning content.
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Reliable and up-to-date information is essential to the pandemic response and
therefore regularly updated online content is needed as the new scientific and tech-
nical guidance becomes available. For example, in December 2020, the platform
expedited the production of two COVID-19 vaccination courses — one for training
health workers and other on national deployment and vaccination planning — to pro-
vide local, national and global stakeholders with critical information ahead of vac-
cination rollouts. Meanwhile, OpenWHO’s introductory course on COVID-19, pub-
lished in January 2020, has been updated 13 times to reflect the latest evidence and
has more than one million enrolments. The platform continues to add around 2000 —
3800 new learner enrolments a day making learning content available to people all
over the world.

Pedagogical approaches used for OpenWHO courses were aligned with existing re-
search on digital learning to enhance knowledge transfer. As indicated in the review
of literature, digital learning approaches were found to be more effective to improve
knowledge level of public health professionals [17-20, 43, 44, 48, 49]. In addition,
several studies called for a need to develop digital learning standards to provide effec-
tive learning. Accordingly, the design and development of courses on OpenWHO
followed evidence-based learning design standards. These include learning design
based on inclusive pedagogy, equity, feasibility, and accessibility with regard to age,
disabilities, and technical limitations such as low-bandwidth internet connection [27,
44, 46, 54].

Per review of literature, lack of access to credible and up-to-date information can
be a barrier in digital learning for health professionals [24]. Having access to timely
and accessible information during a global pandemic should be primary considera-
tions in design and development of digital learning [24-26, 40]. This was closely
observed in OpenWHO by ensure evidence-based and up-to-date learning material are
provided to health workers and to any interested learners. While OpenWHO performs
as a “knowledge broker” to disseminate WHO’s evidence-based information, next
steps would need to be taken by learners and stakeholders to maximize knowledge
multiplication, localization and learning transfer also outside the platform premise.

The accessibility, availability, and feasibility of digital learning was explored based
on literature provided enabling aspects such as cost saving, ease of use and digital
inclusion [9, 27, 36, 44, 46, 47, 50, 54, 55]. Unlimited access, self-directive learning
experience and intuitive use of materials were important for digital inclusion as well
as adaptivity for different populations such as working adults [27, 44, 46, 54]. While
some of the online learning aspects, such as the interactivity, are not a stronghold on
OpenWHO, they were knowingly not utilized to ensure the widest possible accessibil-
ity.

OpenWHO helped to enhance health literacy as part of the global effort to fight the
COVID-19 pandemic and this could be witnessed from the enrolments by different
less represented age groups prior to the pandemic. Older people were more vulnerable
to the COVID-19 disease and had actively sought life-saving information.

The barriers were found varying from digital literacy, to language and technical
capacity [47, 50, 55] to internet access and quality of Internet connection and other
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technical difficulties [9, 46, 55]. Vision problems of learners are also listed [25] and
being addressed on OpenWHO by providing audio and all downloadable versions.

OpenWHO.org was designed with equity, access, and quality in mind. First, the
cost barriers were removed by offering free courses. Next, considering the digital
divide, the platform offered low-bandwidth and offline versions with the OpenWHO
application. The accessibility and uptake were increased by offering learning in an
ever-growing number of languages. Informed decisions were made to provide a mul-
tiple format such audio, video, readable transcripts, and resource handouts. This is
aligned with universal design for learning (UDL), in which the learner has the option
to use the format that works for them. Quality was ensured by applying adult learning
science to the design and delivery of courses using content from evidence-based
WHO guidance approved by WHO experts. The key elements for reaching the impact
through the online learning interventions in a health emergency are shown in Figure
4,

4) Key elements for online knowledge and learning transfer interventions at scale
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Fig. 4. Key elements for online knowledge and learning transfer at scale during health emer-
gencies

Aligned with research in the review of literature, WHO ensured that all learning
materials on OpenWHO were accessible by all learners who enrolled in the courses
regardless of their technology and language by capitalizing on strengths of asynchro-
nous learning [2, 5]. In addition, employing best practices in line with adult learning
principles and learning science during content creation, and providing easy-to-
understand content led to an increase of enrolment on OpenWHO by both health pro-
fessionals and general public [24-27].

OpenWHO was designed to allow a small team to develop and launch courses
within a short period of time; the content could be updated by the same team as new
knowledge evolved as is the reality during a pandemic. The technology used for the
platform also allowed massive scale up.
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This paper illustrates how evidence-based knowledge may inform the practice of
real-time knowledge transfer in the emergency context.

5 Conclusions

The COVID-19 online learning response has shown to be important action to pro-
tect one’s and one another’s’ health in a pandemic. Access to updated evidence-based
information is an essential need for all populations affected by a health emergency.
Hence, barriers to accessing learning must be proactively and knowingly eliminated.

Latest during the COVID-19 pandemic the real-time learning has become a core
element of a response to a health emergency. COVID-19 requires continued innova-
tion and focus on equitable learning. It calls for harnessing new technology, scaling
up course production and ensuring that formats, dissemination channels and lan-
guages suit the learners.

As online learning environments continue to respond to remote and self-paced
learning needs, parallel demands are there to move from knowledge change to wider
behavior change, from asynchronous to synchronous learning formats when feasible
and necessary for the desired learning outcomes, allow moderated and interactive
formats to complement the self-paced online learning, and further, to allow country-
originated and localized materials to be curated to local needs.

Overall, equity must be the underlying principle and organizing criteria for all the
work in public health including in learning. Without equity in access to knowledge
and education, there can be no access to health and better health outcomes, and this is
the case when protecting individuals and populations in public health emergencies.

Online learning interventions can contribute to globally equitable and available
reach, keep the response coordinated, increase health literacy among the populations
and provide agency to act. Further, the sound and solid learning base provides tools
for learners to apply the knowledge in their contexts. As a major outcome, the rightly
focused and disseminated knowledge and learning interventions foster and support the
creation of learning ecosystems appropriated for the topic, place, and time.

6 Limitations and future work

Limitations of the review laminations: The literature review had potential limita-
tions. One such limitation was the search period of studies, i.e., selecting research
studies within 2019 and 2020. The rationale for this was to focus on OpenWHO ini-
tiative and any emerging studies as a result of the global pandemic. Standard review
processes were followed; however, they were time restricted, thereby reducing their
thoroughness.

Limitations of the OpenWHO data: The descriptive nature of OpenWHO data did
not allow us to determine causal relationships. Additionally, we used both platform
overall statistics and self-reported data, the latter risking to result in some response
bias. We also acknowledge the limitations of the non-randomized online data, which
may result in some bias.
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Future research: To truly harness the power of online learning beyond COVID-19
we need to address the question on how to go beyond knowledge transfer and build
online learning with larger emphasis on skills delivery against set competencies.
Evaluating the efficacy and impact of online learning will be the most critical ques-
tion for anyone involved in learning across the health response and international sys-
tems in the pandemic response. Financial attributions related to the online learning,
the impact of the environmental factors, as well as the use of online learning in low-
income countries calls for more specific research, both within the OpenWHO context
but also beyond.
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