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Background: World Health Organization Collaborating Centres (WHOCCs) cooperate with the WHO on a range of strategic areas 
such as nursing, nutrition, mental health, chronic diseases, education, and health technologies, depending on their speciality areas. As 
of 2021, WHO has 47 CCs in the Eastern Mediterranean Region (EMR) collaborating on diverse areas. Four CCs in the EMR located 
in Egypt, Kingdom of Bahrain, Sudan, and Pakistan focus primarily on medical education (ME).
Objective: The objective of this review of the literature is to describe the best practices in ME based on published research from the 
four WHOCCs in EMR. The secondary objective is to classify them based on the level of Kirkpatrick’s model (KM) of educational 
outcomes.
Methods: The contributions of WHOCCs are categorised in to five domains namely “Curriculum Development and Course Design”, 
“Student Assessment”, “Quality, Accreditation, and Program Evaluation”, “Teaching and Learning” and “Innovation in Medical 
Education”. Initial extraction yielded 96 articles for review, while the second level of analysis reduced the number of publications to 
37 based on the date of publication within the last 5 years. Numerous best practices in ME emerged from the recently published works 
of these WHOCCs in the areas of learning and teaching, curriculum development, innovations in medical education, quality, and 
assessments in medical education. Literature from the WHOCCs on assessment and curriculum design are limited, possibly indicating 
opportunities for additional research.
Conclusion: The researchers conclude that the WHOCCs in the EMR show transformational impact on all principal areas of research 
and at multiple levels.
Keywords: WHOCC, ME, EMR, best practice, research domains, educational outcomes

Introduction
The World Health Organization (WHO) engages in scientific or technical cooperation with selected institutions which are 
designated as collaborating centres (CC). A WHOCC is defined as

… an institution designated by the Director-General to form part of an international collaborative network carrying out activities 
in support of the Organization’s programme at all levels.1 

WHOCCs facilitate implementation of WHO’s mandated work by cooperating on the organization’s strategic objectives 
at regional and global levels, and on institutional capacity building in various countries and regions.2

The collaboration brings benefits to both parties. The WHO gains institutional capacity to support its work and 
leadership of international health. Similarly, institutions designated as WHOCC gain enhanced recognition by national 
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authorities, increased international visibility, and greater attention from the public for the health issues on which they 
work. As members of a global WHOCC network, the centres gain the opportunity to exchange information, gain 
important resources, and develop technical cooperation with WHOCC peers, particularly at international level.2 Four 
CCs in the EMR located in Egypt, Kingdom of Bahrain, Sudan, and Pakistan cooperate in the area of medical education 
(ME).2 Each of these CCs have their distinctive missions and objectives.

The Educational Development Centre (EDC) was established at the Faculty of Medicine, University of Gezira 
(FMUG) in 1978 in response to the growing demand in both Sudan and the region for qualified medical teachers. The 
purpose of the EDC was to provide effective teacher training programmes, consultation on curricula development, and 
innovative teaching and evaluation methods for the health professions. The EDC is

dedicated to the mission of educational development in medical and health training institutions with priority given to innovation, 
integration, relevance and excellence.3,4 

The College of Medicine and Medical Sciences at the Arabian Gulf University (CMMS-AGU) was recognized as 
Centre for Health Professionals’ Educational Development (CHPED) in 2006, and was re-designated in 2019. The 
Centre’s terms of references include: (1) Support the implementation of the WHO global strategy on human resources for 
health and regional strategic framework on health workforce development. (2) Strengthen and build capacities of faculty 
at the regional level in health professions education (HPE). (3) Carry out studies to explore the ways of improving the 
contribution of WHOCC in the field of HPE.2,5

Centre for Research and Development (CRD) in ME and Health Services at the Faculty of Medicine Suez Canal 
University (FOM-SCU) in Ismailia, Egypt was established in 1986, and recognized as a WHOCC in 1988. The CRD 
offers consultations and training activities in the field of HPE and health services to faculty members from Egypt and the 
region.6 CRD’s diploma course, the only formal course in medical education (ME) in Egypt that is taught through 
distance learning, is endorsed by Medical Sector of the Supreme Council of Universities.7

The Centre for Research in Health Professional Education (CRHPE), Pakistan was established as a training centre in 
ME by the College of Physicians and Surgeons in Pakistan. It was designated as WHOCC in 1996 to support better 
understanding of the postgraduate ME practices in EMR and to assist WHO in reviewing the use of information and 
communication technologies in postgraduate ME in EMR. The core activities of the centre are mainly research, training, 
and education in the field of health care.2

Kirkpatrick’s model (KM) is a holistic and broad evaluation method for educational training programs. Under the 
model, educational outcomes are located in levels from 1 to 4, learners’ reaction (satisfaction/perception about the 
educational activity); learning (acquiring the intended learning outcomes); behaviour (application of acquired knowledge/ 
skills) and results (improvement in key performance indicators, patient outcomes etc) respectively. The levels of 
outcomes are not necessarily hierarchical.8

The objective of this paper is to describe the best practices in ME based on published research from the four 
WHOCCs in EMR. The secondary objective is to classify them based on the level of KM educational outcomes.

Methodology
A task force of three educationists with Ph D in ME was formed for this project. A conceptual framework was developed 
by the taskforce as a guide for literature review. The following databases – PubMed, Google Scholar, EMBASE, ERIC, 
along with websites of WHOCCs, were chosen for the literature search. The search was conducted by the task force, 
using either relevant keywords such as “faculty development”, “assessment”, “medical education”, “mentoring”, 
“curriculum development”, “course design”, “accreditation”, “program evaluation”, “teaching methods”, “e-learning”, 
“blended learning”, “innovation in medical education” or names of authors who were faculty members at the WHOCCs 
(till May 2020). A structured search was carried out using suitable Boolean operators “AND”, “OR” and “NOT”, for all 
four WHOCCs at EMRO. The articles thus obtained were saved under “collections” in National Center for 
Biotechnology Information (NCBI) for easy storage and recovery. All the available articles related to ME from the 
four WHOCCs (from inception to May 2020) regardless of nature of study design, methodology or duration of 
implementation, were included while opinion papers, short communications, and conference presentations were excluded 
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from this review. In-depth analysis of the articles was limited to those with full-text available in English. Directors of 
WHOCCs were also contacted via email and requested to share a list of published research done at their institutions in 
the field of ME.

The articles collected were screened and divided into five domains or principal areas of research namely: (1) 
Curriculum Development and Course Design (CDCD), (2) Student Assessment (SA), (3) Quality, Accreditation, and 
Program Evaluation (QAPE), (4) Teaching and Learning (TL) and (5) Innovation in ME (IME). All the articles were 
critically reviewed based on the agreed protocol and further classified based on the KM of educational outcomes (1: 
reaction/perception towards the program, 2: learning acquired at the end of the program, 3: behavioural changes after 
attending the program, 4: demonstratable results such as patient outcome, institutional growth, etc attributed to the 
program). Classification of all the articles based on major findings, study design, Kirkpatrick’s model of evaluation, 
WHOCCs and domains are presented in Table S1.

Results
A total of 96 articles representing published works from the four WHOCCs were selected for inclusion in this literature 
review. The date of publication spanned from 1998 to 2020. Scientific documentation of the scholarly work in ME in 
EMR started in EDC, Sudan, in 1998.9

A second level of analysis involved distillation of articles based on date of publication. For this second level of analysis, 
only recent articles published within the last five years (2017–2020) (n = 37) were selected for inclusion in the literature 
review. The rate of publication of articles increased in recent years in tandem with advances in technology and shifts in the 
variables that define modern society. Analysis focusing on recent articles would allow the researchers capture recent trends 
and contemporary thinking regarding best practices in ME based on principal research domains and Kirkpatrick model of 
educational outcomes. The highest rate of publication was from CRHPE, Pakistan at 54%, followed by CHPED, Bahrain at 
18%, CRD, Egypt at 16%, and lastly, EDC Sudan at 8% (See “List of articles” in Tables S2 and S3).

Insert Table 1: (2017–2020) Research Domains and Kirkpatrick Outcomes.

Classification Based on Research Domains
As shown in Table 1, the results from classification of all WHOCC articles from the EMR region based on research 
domains revealed teaching and learning (TL) as the domain that received the highest publication focus at 29.7%, 

Table 1 (2017–2020) Articles Classified Based on Domains and Kirkpatrick’s Model of Evaluation

Domains Level 1 
(Reaction)

Level 2 
(Learning)

Level 3 
(Behavior)

Level 4 
(Results)

Not applicable / 
Information 
Not Available 
(NA)

Total

D1- Curriculum Development 

and Course Design (CDCD)

3 (8.1%) *(4,8,9) 1 (2.7%) *(5) 0 0 2 (5.4%) *(13,3) 6 (16.2%)

D2- Student Assessment (SA) 0 2 (5.4%) *(20, 25) 0 0 2 (5.4%) *(17,18,) 4 (10.8%)

D3 - Quality, Accreditation, and 
Program Evaluation (QAPE)

5 (13.5%) * 
(30,32,33,37,38)

2 (5.4%) *(41,43) 0 0 0 7 (18.9%)

D4 - Teaching and Learning (TL) 4 (10.8%) *(57, 
61,62,68)

4 (10.8%) * 
(58,53,70,71,)

0 0 3 (8.1%) * 
(75,56,59)

11 (29.7%)

D5 - Innovation in Medical 
Education (IME)

4 (10.8%) * 
(78,79,90, 91)

4 (10.8%) * 
(88,92,93,94)

0 0 1 (2.7%) *(95) 9 (24.3%)

Total 16 (43.2%) 13 (35.1%) 0 0 8 (21.6%) 37 (100%)

Note: *The reference numbers mentioned in the table correspond to the “list of articles” provided in the supplementary file.
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followed by innovation in medical education at 24%, quality, accreditation, and program evaluation (QAPE) at 18.9%, 
curriculum development and course design (CDCD) at 16%, and lastly, student assessment (SA) at 10.8%.

Classification Based on Kirkpatrick Model of Evaluation
Table 1 shows the result from classification of all articles based on Kirkpatrick model of evaluation. The largest 
proportion of publications fell under the reaction to training (level 1) category at 43%, followed by learning outcomes 
from training (level 2) at 25%, and “behavior” (level 3) at 1%. A large proportion of the publications (21%) fell under the 
“information not available or not applicable” category.

Cross-Tabulation: Research Domain and Kirkpatrick Outcomes
Comparing across both domain and Kirkpatrick outcomes, the highest publication rate was for reactions to training under 
the quality, accreditation, and program evaluation (QAPE) domain at 13.5%. The same publication rates were found for 
reaction to training (level 1) and learning outcomes from training (Level 2) (10.8%, respectively) for two domains, 
training and learning (TL) and innovations in medical education (IME). This result also mirrors the results for 
classification of recent ME WHOCC publications based on principal research domain.

Cross Tabulation: WHOCCS and Kirkpatrick Outcomes Classification of recent articles (2017–2020) was also 
done based on WHOCC and Kirkpatrick outcomes, yielding the following results (Table 2). As shown in Table 2, 
publications in ME best practices by the WHOCCs in EMR only focused on reactions to learning (level one) and 
learning outcomes from training (level 2). There were no results for behavior (level 3) and behavior (level 4). CRHPE, 
Pakistan, had the highest rate of publications for reaction to learning at 27%, while the other WHOCCS – CHPED, 
Bahrain, CRD, Egypt, and EDC, Sudan, had the same rate of publications for this outcome at 5.4%, respectively. 
CRHPE, Pakistan similarly had the highest publication rate for learning outcomes for training (level 2) at 24.3%, 
followed by CRD, Egypt at 8.1%, and CHPED, Bahrain at 2.7%. EDC, Sudan, had no publications (0%) on this 
training outcome.

Discussion
The association between ME and evidence-based health delivery has been recognized globally. The establishment of four 
WHOCCs in EMR serve as nodal points for more collaboration in these two areas in the region and within the spheres of 
global influence created by cooperation with the WHO.

The best practices that emerged from this analysis of the literature are presented based on principal research domains 
to promote conceptual clarity.

Table 2 (2017–2020) Articles Classified Based on WHOCCs and Kirkpatrick’s Model of Evaluation

WHOCCs Level 1 
(Reaction)

Level 2 
(Learning)

Level 3 
(Behavior)

Level 4 
(Results)

Not Applicable / 
Information Not 
Available (NA)

Total

EDC, Sudan 2 (5.4%) *(30,38) 0 0 0 1 (2.7%) *(13) 3 (8.1%)

CRD, Egypt 2 (5.4%) *(57,4) 3 (8.1%) *(5,58,88) 0 0 1 (2.7%) *(59) 6 (16.2%)

CHPED, Bahrain 2 (5.4%) *(78,79) 1 (2.7%) *(53) 0 0 4 (10.8%) *(17,18,3,56) 7 (18.9%)

CRHPE, Pakistan 10 (27%) * 
(32,33,37,90,91, 

8,9,61,62,68)

9 (24.3%) * 
(20,25,41,43,92, 

93,94,71, 70)

0 0 2 (5.4%) *(75,95) 21 (54.1%)

Total 16 (43.2%) 13 (35%) 0 0 8 (21.6%) 37 (100%)

Note: *The reference numbers mentioned in the table correspond to the “list of articles” provided in the supplementary file.
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Rapid changes and complexities in demography, lifestyle, community needs, emerging diseases, climate change and 
digital learning environments necessitate development, implementation and evaluation of new and innovative 
curricula.10 Sustainable health-care education depends on factors such as engaging teaching methods with evolved 
pedagogies.11 All the four WHOCCs in EMR have acted in recognition of these facts and have contributed immensely to 
the innovation and curriculum development domains as evidenced by the numbers and range of publications that have 
emerged from this EMR. Such contributions cover areas such as curriculum analysis,12 evidence-based learning 
(EBM),13 and curriculum review.14 Specific curriculum examples include specially designed courses such as patient 
safety course;15 EBM integration into undergraduate medical curriculum;13 integrated curriculum at undergraduate 
level16 and integrated-modular system in undergraduate medical education were identified as effective strategies for 
improving ME outcomes.

In addition to traditional assessment tool such as multiple-choice questions,17 new assessment techniques like 
competency-based E-assignments18 and use of a wide range of assessment methods12 have been tested by WHOCCs 
in EMR. Additional and rigorous research in this area remains essential.

Educational institutions all over the world are expected to formulate their own programs and protocols for quality 
assurance and accreditation.19 Strategies such as socially accountable health professional education (SAHPE) that 
facilitate an equally skilled but more socially competent workforce20 and utilization of student feedback21 emerge as 
promising strategies for improving quality in ME education. Implementation of evidence-based educational techniques 
that support learning such as Based Learning (PBL), clinical rotations, lectures, and integrated methods of teaching, are 
also important to quality.22

The highest rate of recent publications was on teaching and learning with equal representation across two 
Kirkpatrick outcomes only, reaction and learning. Numerous contributions to best practice literature emerged under 
this domain. Effective strategies studied include clinical simulation,23–25 and self-directed learning.26 Additional 
effective learning strategies include use of the mini-CEX;27,28 SPICES strategy, and a well-defined policy for curricu-
lum management.12 Interactive lectures foster deep learning and critical thinking.14 Examples include training using 
a web-based simulated patient cases program “Diagnostic Clinical Reasoning Program (DxR)”23 and computer-based 
animations.29

Positive reaction to ME educational programs were supported by effective feedback mechanisms,21 and improved and 
non-threatening learning environments.30 Positive experiences were also created through motivative teaching techniques 
such as tutoring and coaching, and development of team work.16,25

Innovation in ME is a challenging task for any institution due to cultural inertia, faculty resistance, and lack of 
infrastructure.31 Most of the recommended innovations are habitually grounded on methods which are not supported by 
sufficient evidence.32 Numerous teaching and learning strategies that emerged from this review of the literature are based 
on innovative educational technologies and responsive approaches to the delivery of education.

Conclusion and Recommendations
Publications in ME best practices by WHOCCs in EMR reveal their commitment to the use of innovative approaches to 
improve learning and knowledge creation at their institutes. Wide dissemination of their published works supports the 
advancement of ME in the region and beyond. Proper documentation and publication of their institutes’ expertise allow 
CCs to share both their success stories and lessons learned with other institutes in the EMR. This review of the recent 
literature presents some of the best practice contributions that have emerged from these WHOCCs. The results reveal 
current best practices in ME adopted by the WHOCCs across principal research domains in ME. The findings indicate 
higher focus and contributions in the “quality, accreditation, and program evaluation”, “teaching and learning” and 
“innovation in medical education” domains. The results also reveal that the predominant educational outcomes in the 
region based on the Kirkpatrick model of evaluation are learners reactions and perception about the educational activity, 
and the acquisition of intended learning outcomes. Some priority areas for ME in the region based on these results might 
be improving best practice attention on “curriculum development and course design” and “student assessment” domains. 
It is also essential to improve educational outcome in the areas of application of acquired knowledge (level 3) and 
improvement in key performance indicators (level 4) based on the Kirkpatrick model of evaluation.
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