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Abstract


Given the growing demand for flexible and accessible health education, massive open online courses (MOOCs) have been recognized as instrumental in expanding undergraduate learning. This systematic review was conducted to investigate the use of MOOCs in undergraduate health education, focusing on publication trends, geographic distribution, and key research variables. A total of 31 peer-reviewed articles were reviewed, and data were sourced from six international databases: Web of Science, Scopus, ERIC, EBSCOHost, ScienceDirect, and PubMed. It was found that MOOCs have been integrated into undergraduate health education since 2014, with a notable increase in publications observed after 2022. The highest number of studies was published in China. Student satisfaction was identified as the most frequently studied variable, and medical education was reported as the dominant field. Quantitative research were predominantly used, with sample sizes between 101 and 300 participants. Questionnaires were commonly employed as a data collection tool, and many studies were based on custom-developed MOOCs for their research. Courses were typically between 4 and 6 weeks duration. Improved clinical skills were frequently reported as outcomes, while the lack of practical experience in MOOC-based learning was identified as a major limitation. More practice-oriented teaching approaches were recommended by most studies. To enhance the effectiveness of MOOCs in health education, more innovative and practical implementation strategies are needed. Future research is encouraged to address these gaps and strengthen the impact of MOOCs on undergraduate health programs. The growing role of MOOCs in health education is highlighted, particularly the need to integrate practical components for greater educational impact.

 
Keywords: MOOCs, undergraduate health education, medical education, systematic review, educational evaluation, clinical skills


Introduction


In recent years, digitization and opportunities created by information and communication technologies have brought about transformative changes for learners and teachers. With the widespread use of e-learning, systems for both synchronous and asynchronous education have been developed; text materials have been supplemented by audio, animation, and video. Massive open online courses (MOOCs), whose popularity has increased rapidly in recent years, are now an important tool and environment for higher education (Zhu et al. 2018).

 
For more than two decades, MOOCs have played a key role in the rise of education supported by information and communication technologies, and have been considered a revolutionary development in the field. Open access and scalability are the main principles of MOOCs. Open access refers to courses that are open to anyone who wants to learn and generally refers to being free online. Scalability refers to the fact that courses are designed to support a large number of participants and respond to individual applications (Yuan & Powell, 2013). MOOCs have three main features: (a) they are generally free to use, (b) they provide high-quality education on a variety of subjects, and (c) they are pioneers in lifelong learning. Students have opportunities to learn without any prerequisites or time and space limitations. Thus, it can be said that MOOCs are one of the biggest supporters of lifelong learning (Goh et al., 2017).

 
MOOCs are widely used in many fields, such as computer science, teaching, engineering, politics, economics, and communication sciences, as well as health studies, especially medical education. In health education, MOOCs have been most common in nursing, pharmacy, and medicine. They have been used to support medical training and interprofessional learning, especially during the COVID-19 pandemic (Dedeilia et al., 2020).

 
The use of MOOCs in medical education has been seen as an important step towards improving health services (Pouladi et al., 2023). Including perspectives from developing countries can enhance the global relevance of MOOCs, as they have offered scalable and cost-effective solutions in resource-limited settings. However, contextual barriers such as language, technology access, and cultural differences should also be considered (Barteit et al., 2019). MOOCs offer exciting opportunities for learners on a global scale. Carefully selected and collaboratively designed MOOCs can provide nearly unlimited access to undergraduate and postgraduate health education research, and studies examining MOOCs have helped fill knowledge gaps by employing various research models (Setia et al., 2019). The literature has highlighted the effectiveness of e-learning in health education, enhancing knowledge, skills, and satisfaction. Systematic reviews have explored its applications in postgraduate medical education (de Leeuw et al., 2019; Hopcan et al., 2024), low- and middle-income countries (Barteit et al., 2020), and among nurses and medical students (Delungahawatta et al., 2022; Lahti et al., 2014). Common findings have emphasized the importance of well-designed interventions tailored to learners’ needs (Naciri et al., 2021; Regmi & Jones, 2020).

 
However, despite these advancements, important research gaps remain, particularly in the context of undergraduate health education. Most existing studies focused on postgraduate levels (Nieder et al., 2022; Rowe et al., 2019). As a result, the role of MOOCs in supporting practical, hands-on training at the undergraduate level remains underexplored. This is a significant limitation, as clinical and applied experiences are essential components of health education. However, current MOOC implementations often lack strong frameworks for simulating or supporting real-world practice. These include areas such as patient interaction, procedural training, and interprofessional collaboration. Recent evidence as shown that MOOCs can enhance medical knowledge and clinical skills. In some cases, they even outperform traditional teaching methods (Gao et al., 2021; Yang et al., 2023). Nevertheless, further research is needed to evaluate their effectiveness in delivering comprehensive, practice-oriented education at the undergraduate level.

 
Despite the growing popularity of MOOCs, their use and efficacy in undergraduate health education remain underexplored. This study aimed to address this gap by conducting a comprehensive systematic review focused on MOOCs in undergraduate health education. It analyzed publication trends, methodologies, key variables, and MOOC characteristics. By bridging this gap, the study provided valuable insights to guide future research and practical applications, shaping the role of MOOCs in meeting the needs of educators and students. The following research questions guided this study.


	What were the publication trends of articles on using MOOCs in undergraduate health education?	publication years

	country

	variables

	research topic

	research methods

	sample

	data collection tools




	What MOOC platforms have been used in undergraduate health education?

	How have MOOCs used materials, assessment types, and implementation periods in undergraduate health education?

	What main implications have been derived from the articles on using MOOCs in undergraduate health education?	strengths

	weaknesses

	suggestions







Methodology


The purpose of this systematic review was to examine the role of MOOCs in undergraduate health education. The concept of MOOCs in this study was based on definitions widely accepted in the relevant literature. While some studies involved small rather than massive sample groups, this was mostly due to methodological limitations, and these courses still fulfilled the core principles of MOOCs—open access, online delivery, and scalability. Our systematic review was an explicitly and systematically conducted literature review that answered specific questions through the application of a replicable search strategy, with studies included or excluded based on explicit criteria (Gough et al., 2017). Following the identification of potential studies, we applied the PRISMA guidelines (Moher et al., 2015) to ensure a consistent and transparent review process.


Search Strategy and Selection Procedure


This systematic review targeted peer-reviewed articles in English, focusing on the use of MOOCs in undergraduate health education, and indexed in six international databases: Web of Science, Scopus, ERIC, EBSCOHost, ScienceDirect, and PubMed. The search was conducted without any time limitations. The search was undertaken in April 2024. The search strings were (“medical education” OR “health education” OR “nurse education”) AND (“MOOC” OR “massive open online course”). Table 1 summarizes the search strategy for each database.

 
Table 1

Search Strategies According to Database

  	Database
 	Search strategy
 

	WOS
 	TOPIC=[(“medical education” OR “health education” OR “nurse education”) AND ((“MOOC”) OR “massive open online course”)]
 

	ERIC
 	(“medical education” OR “health education” OR “nurse education”) AND (“MOOC” OR “massive open online course”)
 

	SCOPUS
 	TITLE-ABS-KEY [(“health education” OR “medical education” OR “nurse education”) AND (“MOOC” OR “massive open online course”)]
 

	Science Direct
 	Title, abstract, keywords: (“medical education” OR “health education” OR “nurse education”) AND (“MOOC” OR “massive open online course”)
 

	EbscoHost
 	KW TI AB (medical education or health education or nurse education) AND KW TI AB (mooc or massive open online courses)
 

	PubMed
 	(“medical education”[Title/Abstract] OR “health education”[Title/Abstract] OR “nurse education”[Title/Abstract]) AND (“MOOC”[Title/Abstract] OR “massive open online course”[Title/Abstract])
 





In the initial search, we identified 611 records. After removing 314 duplicates, we used Web-based review software to facilitate data extraction and analysis. The final selection process involved a thorough screening to ensure that studies specifically addressing the applications of MOOCs in undergraduate health education were included (Table 2).


Table 2

Inclusion and Exclusion Criteria

  	Inclusion criteria
 	Exclusion criteria
 

	Studies published up to April 2024
 	-
 

	Journal articles
 	Book, book chapters, conference papers, dissertations, editorials
 

	Application of MOOC in health education
 	Not about MOOC in health education
 

	English language
 	Not English language
 

	Undergraduate education
 	Graduate education, professional education, public education

Full text inaccessible


 





Quality Assessment


The selection of articles to be included in the review was based on a two-dimensional evaluation approach (Vissenberg et al., 2022). The first dimension, methodological trustworthiness, involved assessing the studies according to criteria such as design, context, sampling, data collection, data analysis, and claims and evidence. The second dimension, relevance to the review, focused on evaluating the extent to which each study aligned with the subject matter of the review (Vissenberg et al., 2022). Each study was rated as low, medium, or high based on these criteria (Table 3).


Table 3

 
Checklist Quality Assessment

  	Quality dimension
 	Criteria
 	Considerations
 

	Methodological trustworthiness
 	Design
 	Is the study design appropriate and rigorous?
 

	Context
 	Is the study context clearly described?
 

	Sampling
 	Is the sampling strategy clearly appropriate?
 

	Data collection
 	Are data collection methods clearly appropriate?
 

	Data analysis
 	Is the data analysis clearly appropriate?
 

	Claims/Evidence
 	Are claims supported by sufficient evidence?
 

	Relevance to review
 	
 	Does the study directly address key concepts relevant to the review’s objectives?
 




 
Table 4 presents the quality assessment results for the selected studies. A structured rating system was employed based on the two key dimensions of methodological trustworthiness and relevance to the review. Each study was independently evaluated against these dimensions and rated for quality as high (i.e., met both criteria at a high level), medium (i.e., demonstrated moderate alignment) or low (i.e., clear methodological or relevance-related limitations). This classification enabled a more transparent and consistent comparison of the strengths and applicability of the evidence presented. Details are given in Table 4.


Table 4

Quality Assessment on the Selected Studies

  	Article title
 	Methodological trustworthiness
 	Relevance to the review
 

	Delivering a medical school elective with massive open online course (MOOC)
 	High
 	High
 

	Comparison of the influence of massive open online courses and traditional teaching methods in medical education in China: A meta-analysis
 	High
 	High
 

	Uncovering motivation and self-regulated learning skills in integrated medical MOOC learning: A mixed methods research protocol
 	Medium
 	Medium
 

	The Integration of an anatomy massive open online course (MOOC) into a medical anatomy curriculum
 	High
 	High
 

	Use of H5P interactive learning content in a self-paced MOOC for learning activity preferences and acceptance in an Indonesian medical elective module
 	Medium
 	Medium
 

	Assessing the effectiveness of massive open online courses on improving clinical skills in medical education in China: A meta-analysis
 	High
 	High
 

	Creating a ‘choose your topic’ massive open online course: An innovative and flexible approach to delivering injury prevention education
 	Low
 	Low
 

	Application of online teaching mode combining case studies and the MOOC platform in obstetrics and gynecology probation teaching
 	Medium
 	Medium
 

	Designing a cassive open online Course (MOOC) in face-to-face sessions. A blended design to teach practical histology
 	High
 	High
 

	The distance teaching practice of combined mode of massive open online course micro-video for interns in emergency department during the COVID-19 epidemic period
 	High
 	High
 

	Science education regarding oral health: General health for nonmedical undergraduates applying a SPOC teaching model
 	Medium
 	Medium
 

	The efficacy of the “Talk-to-Me” suicide prevention and mental health education program for tertiary students: A crossover randomised control trial
 	High
 	High
 

	Understanding the utility of ‘Talk-to-Me’ an online suicide prevention program
 	Medium
 	Medium
 

	Effect on exam performance through massive open online courses versus face-to-face classrooms among Indian medical students: An analytic study
 	High
 	High
 

	Application of a new multi-element integrated teaching mode based on bite-sized teaching, flipped classroom, and MOOC in clinical teaching of obstetrics and gynaecology
 	High
 	High
 

	Improving undergraduate education of occupational health and occupational medicine applying massive open online courses & problem-based learning
 	Medium
 	Medium
 

	The ‘Talk-to-Me’ MOOC intervention for suicide prevention and mental health education among tertiary students: Protocol of a multi-site cross-over randomised controlled trial
 	High
 	High
 

	Teaching effects of the online and offline flipped classroom model (FCM) in the post-epidemic era: Development and feasibility study
 	Medium
 	Medium
 

	Preventing chronic pain: A human systems approach—Results from a massive open online course
 	Medium
 	Medium
 

	Health care professionals from developing countries report educational benefits after an online diabetes course
 	High
 	High
 

	Perception and use of massive open online courses among medical students in a developing country: Multicentre cross-sectional study
 	Medium
 	Medium
 

	A massive open online course for teaching physiotherapy students and physiotherapists about spinal cord injuries
 	High
 	High
 

	MOOCs, an innovative alternative to teach first aid and emergency treatment: A practical study
 	Medium
 	Medium
 

	Implications of a new form of online education
 	Low
 	Low
 

	The comparison of teaching efficiency between massive open online courses and traditional courses in medicine education: A systematic review and meta-analysis
 	Medium
 	Medium
 

	A test of the first course (Emergency Medicine) that is globally available for credit and for free
 	High
 	High
 

	Behavior analysis and formative assessments in online oral medicine education during the COVID-19 pandemic
 	Medium
 	Medium
 

	Considering the use of massive open online courses (MOOCs) in medical education
 	Medium
 	Medium
 

	Cyberincivility in the massive open online course learning environment: Data-mining study
 	Low
 	Low
 

	Delivering an online course in emergency nursing education during the pandemic: What are the effects on students’ learning?
 	High
 	High
 

	MOOCs and medical education: Hope or hype?
 	Medium
 	Medium
 





Screening and Inter-Rater Reliability


The screening process involved a team of two coders to evaluate 611 titles and abstracts. During this initial screening stage, sensitivity was prioritized over specificity, meaning that papers were more likely to be included than excluded. To reach a consensus, the reasons for inclusion and exclusion were discussed for the first 40 articles at regular meetings. Subsequently, articles were allocated randomly and reviewed based on predefined inclusion and exclusion criteria.

 
A third researcher randomly reviewed 50 of the articles to ensure consistency and accuracy in coding decisions. Inter-rater reliability was determined using Cohen’s kappa (κ; Cohen, 1960), which measures the degree of consistency among raters. Kappa values are characterized as fair (.40 to . 60), good (.60 to. 75), and excellent (over .75; Bakeman & Gottman, 1997). In our study, the inter-rater reliability was calculated as κ = 1, indicating excellent agreement among the coders.

 
After the initial screening, 351 articles were excluded because they were not (a) related to health education, (b) focused on MOOCs, (c) written in English, (d) journal articles, or (e) centered on undergraduate students. This process left us with 37 reports for full-text assessment. Of these, six reports were excluded because two could not be accessed in full text, and four lacked a formal method section. Consequently, 31 studies were included in the final review for synthesis (Figure 1).

 
ARRefMan software was used to systematically analyse each study. We created a detailed form designed to capture various aspects of the studies based on our research questions. For the method section analysis, we used the Educational Technology Paper Classification Form developed by Kucuk et al. (2013). This classification helped categorize the studies based on their methodological approaches, allowing for more structured and systematic analysis.

 
Our systematic review on the use of MOOCs in undergraduate health education analyzed publication trends, including publication year, country of origin, and key variables investigated. We examined the topics covered and research methodologies, along with sample characteristics, sample sizes, and data collection tools. We also identified MOOC platforms and targeted courses. Learning materials and assessment systems were documented. Key implications highlighted the strengths, weaknesses, and suggestions for future research and practice. To identify the strengths and weaknesses of the studies, two researchers independently performed thematic coding by reviewing relevant textual content. Statements were then categorized and grouped through consensus, and recurring themes were extracted to ensure consistency and transparency.
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Figure 1

PRISMA Flow Chart
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Findings on Using MOOCs in Undergraduate Health Education


The research findings were analyzed under seven headings based on the research questions. The findings obtained for each question are presented below.


Publication Trends of Articles


We analyzed the distribution of year of publication for the articles on using MOOCs in undergraduate health education. Since there were no publications before 2014 and the scope of our study was limited to until April 2024, the year 2024 was not included. The distribution of publications between 2014 and 2023 is shown in Figure 2.


Figure 2

Distribution by Year of Publication


 [image: 8568-Figure 2]
When the distribution of publications by year was examined, it was found that MOOCs have been used in undergraduate health education since 2014. There were two publications between 2014 and 2019. After 2022, a significant increase in the number of publications was observed, with the highest number of publications in 2023 (n = 8). As of April 2024, two publications were identified.

 
Figure 3 presents a heat map that illustrates the distribution of publications examining the use of MOOCs in undergraduate health education by country. The countries were determined based on the country of the corresponding author. In the studies on using MOOCs in health education, China (n = 11) had the highest number of publications.


Figure 3

Distribution of Publications by Country
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The research topics of the studies were identified and are presented in Table 5. A total of 19 different research topics were identified. The research topics were categorized based on the primary focus areas explicitly stated in each study, such as clinical skills, oral health, or public health, under the broader scope of undergraduate medical education. Medical education in general (n = 5) was the most common research topic, followed by emergency nursing/nursing (n = 3), and suicide prevention and mental health education (n = 3).


Table 5

Research Topic

   	 Research topic
 	 n 
 

  	Medical education
 	5
 

  	Emergency nursing/nursing
 	3
 

  	Suicide prevention and mental health education
 	3
 

  	General internal medicine
 	2
 

  	Anatomy
 	2
 

  	Emergency medicine
 	2
 

  	Obstetrics and gynecology
 	2
 

  	Oral health, dentistry
 	2
 

  	Herbal medicine
 	1
 

  	Injury prevention
 	1
 

  	Practical histology
 	1
 

  	Business of medicine
 	1
 

  	Chronic pain
 	1
 

  	Cyber incivility
 	1
 

  	General health
 	1
 

  	Medical genetics education
 	1
 

  	Occupational health/ medicine
 	1
 

  	Diabetes
 	1
 

  	Physiotherapy
 	1
 

 



The variables used in publications on using MOOCs in undergraduate health education were examined, and their distribution is presented in Figure 4. We found that 23 different variables were used in the studies. The most analyzed variable was satisfaction (n = 17), followed by performance (n = 8).


Figure 4

Distribution of Variables Used in Articles

[image: 8568-Figure 4]

The research methods used in the studies were identified; their distribution is shown in Figure 5. Quantitative methods (n = 21) were the most commonly used in studies on using MOOCs in health education, followed by reviews (n = 5) and mixed methods (n = 4).


Figure 5 

Research Methods

[image: 8568-Figure 5]
 
The sample populations and sample sizes of the studies were analyzed and are presented in the cross table (Table 6). Due to the focus of our study, samples from the medical field were studied most often (n = 23), followed by samples from the non-medical field (n = 6), nursing (n = 4), and other health fields (n = 2). Most studies were conducted with a sample size between 101 and 300 (n = 12).


Table 6

Distribution of Sample Sizes by Type of Sample Population

  	 Population
 	Sample size
 

 	1–10
 	11–30
 	31–100
 	101–300
 	 301–1,000
 	1,000+
 	Unspecified
 	 Total
 

	Medical
 	1
 	1
 	5
 	6
 	6
 	3
 	1
 	23
 

	Non-medical 
 	
 	
 	1
 	4
 	
 	1
 	
 	6
 

	Nursing
 	
 	
 	3
 	
 	
 	
 	1
 	4
 

	Other health
 	
 	
 	
 	2
 	
 	
 	
 	2
 

	Biomedical
 	
 	
 	
 	
 	1
 	
 	
 	1
 

	Dentistry
 	
 	
 	
 	
 	1
 	
 	
 	1
 

	Physiotherapy
 	
 	
 	
 	
 	
 	1
 	
 	1
 

	Total
 	1
 	1
 	9
 	12
 	 8
 	5
 	2
 	
 




 
The data collection tools used in the analyzed studies were examined, and the results are presented in Figure 6. Questionnaires (n = 21) were used the most frequently, followed by documents (n = 7) and achievement tests (n = 7). Interviews (n = 2) and attitude, perception, personality, and aptitude tests (n = 2) were the least used.


Figure 6

Data Collection Tools
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MOOC Platform Used in Research


We examined the use of MOOC to explore how differences in platform design and functionality (e.g., user interface, content delivery methods, learner support features) influenced the pedagogical effectiveness and accessibility of MOOCs in undergraduate health education. MOOC platforms used in the field of health were analyzed (see Table 7). In most studies, MOOCs specifically developed for the study (n = 8) were used. Following this, ready-made platforms were used, though the specific platform was not mentioned in some studies (n = 6). Among the ready-made platforms, EdX (n = 4) was the most frequently used.


Table 7

MOOC Platforms Used in Health Education

  	MOOC platform
 	 n 
 

  	Specific
 	8
 

  	Existing but not written
 	6
 

  	EdX
 	4
 

  	Coursera
 	3
 

  	FutureLearn
 	3
 

  	Udemy
 	1
 

  	TalkToMe
 	1
 

  	Udacity
 	1
 

  	China University MOOC
 	1
 

  	NextGenU’s
 	1
 

  	MOOC Medical Neuroscience
 	1
 

  	Not given
 	3
 





How MOOCs are Used in Health Education


The materials used in MOOCs in health education, assessment types, and MOOC implementation periods were analyzed and are presented in Figure 7. The most common assessment types were completed graded course assessments (n = 11) and online quizzes (n = 11), followed by final course score (n = 8), certification (n = 6), objective structured video examinations (n = 5), and online tasks (n = 4). Theoretical assessment (n = 2), practical assessment (n = 2), mentor assessment (n = 2), and evaluation and assessment systems (n = 2) were used less frequently. Clinical decision-making (n = 1), peer assessment (n = 1), and self-assessment (n = 1) were the assessment types used least.

 
When the materials used in MOOCs for undergraduate health education were examined, it was found that video (n = 23) was the most preferred. This was followed by reading materials (n = 15), online discussions (n = 15), case studies (n = 10), quizzes (n = 7), presentations (n = 7), exercises (n = 5), live classes (n = 4), exams (n = 3), practical tutorials (n = 3), support materials (n = 3), learning activities (n = 2), clinical case videos (n = 2), homework (n = 2), and simulations (n = 2). The methods used least were graphic animations (n = 1), collaborative forums (n = 1), and short webinars (n = 1).

 
The most common duration for undergraduate health education MOOCs was between four and six weeks (n = 6), followed by studies conducted over one semester (n = 5) and two semesters (n = 5). Less frequent were studies with a duration of seven to eight weeks (n = 4), five months (n = 3), and one to three weeks (n = 2), respectively. Just one study examined a course of over three months duration (n = 1).

 
In the one to three week range, video (n = 2) and reading material (n = 2) were the course materials used most often, with different assessment types being used. In the four to six week range, completed graded course assessments (n = 6) and objective structured video examinations (n = 4) were the most common assessment types, while video (n = 7), reading material (n = 6), and quizzes (n = 5) were the materials used most. For courses in the seven to eight week range, online quizzes (n = 3) were the most common assessment type, while video (n = 4) and online discussions (n = 3) were the materials used most. In the three-month range, a range of different assessment types and materials were used equally. In the five-month range, evaluation and assessment systems (n = 2) were the assessments used most, with live classes (n = 2) and online discussions (n = 2) the materials used most. For one semester courses, final course scores (n = 3) and video (n = 4) were used as assessment types and materials, respectively. In the two-semester range, certification (n = 3) and video materials (n = 4) were the most commonly used.


Figure 7 

Distribution of the Use of MOOCs in Health Education

[image: 8568-Figure 7]

Main Implications for Using MOOCs in Medical Education


The strengths identified in the use of MOOCs for undergraduate health education were analyzed, and a general distribution was created. The distribution of these strengths is shown in Figure 8. The most common result was improved clinical skills (n = 10). Other positive aspects included variety of materials (n = 9), increased flexibility for learners (n = 8), effectiveness compared to other methods (n = 7), and enhanced student engagement (n = 6). Additional positive results are outlined in Figure 8.


Figure 8 

Strengths of Using MOOCs in Health Education

[image: 8568-Figure 8]
 
The weaknesses identified in the use of MOOCs for undergraduate health education were also analyzed, and a general distribution was created. The distribution of these weaknesses is shown in Figure 9. The most common weakness was a lack of practical experience (n = 7). Other noted weaknesses included participants' drop-out (n = 5), difficulty in managing/following (n = 3), no format advantage over traditional courses (n = 3), high time/cost for materials (n = 3), uncertain student engagement (n = 2), and need for more participants (n = 2). Additional weaknesses are outlined in Figure 9.


Figure 9

Weaknesses of Using MOOCs in Health Education

[image: 8568-Figure 9]

The suggestions in the studies on using MOOCs in health education were analyzed, and a general distribution was created (see Figure 10). The most common suggestion was the need for more teaching practice (n = 8). Other suggestions included emphasizing MOOCs in medical education (n = 7), engaging wider audiences (n = 5), designing better courses (n = 4), increasing reach (n = 2), studying emotion and motivation (n = 2), maintaining close student contact (n = 2), and boosting retention rates (n = 2). Additional suggestions are outlined in Figure 10.


Figure 10

Suggestions for Using MOOCs in Health Education

[image: 8568-Figure 10]

Discussion

Publication Trends of Articles on Using MOOCs in Undergraduate Health Education


MOOCs have become a significant tool in medical education, offering a flexible and accessible platform for undergraduate health students, health professionals, and the general public (Longhini et al., 2021; Nieder et al., 2022; Setia et al., 2019). In this study, the place of MOOCs in undergraduate health education has been presented in the context of research methodology, the platform used to host MOOCs and how it is used, and the research results obtained. MOOCs have been used in various fields since 2012, and in undergraduate health education since 2014 (Clark et al., 2017; Liyanagunawardena & Williams, 2014. They have become increasingly popular in online learning in recent years, especially after 2022. The popularity of MOOCs in the medical education field can be explained by the fact that it is a suitable method to support and increase the medical education and interprofessional learning required during COVID-19 (Bettiol et al., 2022; Dedeilia et al., 2020). The upward trend in publications, particularly the sharp increase in 2023, reflected the growing academic interest in leveraging MOOCs for undergraduate health education in the post-pandemic era (Nieder et al., 2022).

 
While the USA and UK were pioneers in medical MOOCs (Nieder et al., 2022; Rowe et al., 2019), China has emerged as a leader in this field. The first MOOC platform managed by universities in China started in 2013 (Guo, 2014), and medical MOOCs in China have been deeply involved in higher education and seen as important resources (Gong, 2018; Yang et al., 2023). In addition, due to the large population of China, it may be that China has preferred MOOCs for mass education at the undergraduate health education level. The dominance of studies from developed regions highlighted a need for broader geographic inclusion, as contextual differences may significantly influence the effectiveness and design of MOOCs.

 
When we examined studies of undergraduate health education MOOCs, we determined that satisfaction was the variable studied most often (Gao et al., 2021; Nieder et al., 2022; Rowe et al., 2019; Yang et al., 2023). This trend suggested that researchers prioritized learners’ subjective experiences as a key outcome in evaluating the effectiveness of MOOCs. However, the frequent focus on satisfaction also pointed to a potential gap in assessing deeper learning outcomes such as knowledge retention and skill acquisition, which future studies could explore.

 
Performance is another key variable; research showed that MOOCs can significantly improve academic performance. A study involving health sciences undergraduates found that those who participated in a MOOC showed better academic performance compared to those who did not (Martín-Valero et al., 2021). Achievement, closely related to performance, has often been measured through course completion and grades. The ability to predict student success in MOOCs and for-credit courses using online interactions has been demonstrated, suggesting that similar factors influence achievement in both contexts (Almeda et al., 2018). Still, it remains unclear whether these performance indicators align with actual skill development in clinical contexts, which has long been a critical consideration in undergraduate health education. Attitude towards MOOCs can affect participation and completion rates, and we found that didactical interventions positively changed learners’ attitudes toward online learning (Khalil & Ebner, 2018). This suggested that pedagogical strategies play a significant role in shaping engagement outcomes. Instructional methods in MOOCs are evolving, with a focus on integrating digital technologies to enhance learning. The post-pandemic shift in health education has highlighted the potential of MOOCs to deliver synchronous and asynchronous learning effectively (Almeda et al., 2018). The benefits of MOOCs, including accessibility and the ability to reach a wide audience, have been demonstrated by the diverse range of health education MOOCs available during the pandemic (Dolores-Maldonado et al., 2021).

 
The studies we examined focused on a wide range of research topics. Overall, the number of review studies was high. Most of these addressed topics related to medical education, while nursing was the second most studied field. This finding is similar to other studies (Gao et al., 2021; Rowe et al., 2019; Yang et al., 2023).

 
When the research methods in the studies were analyzed, it was found that mostly quantitative studies were preferred, and among these, experimental studies were the most common research design. Other studies have observed that descriptive/explorative studies (Longhini et al., 2021) and narrative/opinion designs (Rowe et al., 2019) were preferred in research related to medical MOOCs. Survey comparative and descriptive studies were prominent in collecting data from large numbers of students. It was also observed that the number of review studies has increased. This diversity of research methods indicates that different aspects of the use of medical MOOCs continue to be explored. The rapid spread of MOOCs requires continuous use of diverse research methods in order to evaluate their effectiveness and impact on health education outcomes (Bettiol et al., 2022).

 
In both medical and non-health fields, sample sizes in the range of 101 to 300 are preferred, so studies in the undergraduate health education fields have generally been limited to medium-sized groups. Jordan (2014) stated that despite the high enrolment rates in MOOCs, many students did not complete the course, so sample sizes can be further reduced for effective analyses. More comprehensive analyses may be required to evaluate the effectiveness of MOOCs with a large participant population (Kizilcec & Schneider, 2015). Most of the included studies recruited participants from the medical-related programs, suggesting that MOOCs are more commonly used in medical education than in other health disciplines. The predominance of medical-related samples supports previous studies indicating that the use of MOOCs in medical education has become widespread (Liyanagunawardena & Williams, 2014). The trend toward smaller sample sizes may have reflected feasibility concerns and dropout-related limitations rather than methodological preference, suggesting the need for more diverse and scalable designs in future MOOC research.

 
Questionnaires were the most commonly used data collection tool in the studies we examined, and this may have been expected because they facilitate the receipt of feedback from participants in online education environments that appeal to large masses, such as MOOCs. Questionnaires enable easy and fast data collection from a large number of participants. In the literature, it was emphasized that questionnaires were frequently used in MOOC research and were ideal for measuring participants’ experiences, satisfaction, and perceptions of learning processes (Longhini et al., 2021; Nieder et al., 2022).


MOOC Platforms Used in Undergraduate Health Education Research


Most of the MOOC platforms used in the field of health were specially developed. Educational needs in the field of health can be very specific, and therefore, general-purpose MOOC platforms may not always be sufficient. Health education requires applied knowledge as well as interdisciplinary skills, so specially designed platforms may be more effective. Among the ready-made MOOCs, EdX, Coursera, and FutureLearn were more preferred. This finding is similar to the studies in the literature (Kononowicz et al., 2015; Longhini et al., 2021)

 
The analysis of MOOCs in undergraduate health education revealed a variety of materials, assessment types, and implementation times, reflecting the adaptability and potential of MOOCs to enhance learning in this field. MOOCs have become an important tool in health education by offering a wide range of learning resources and assessment methods tailored to different learner needs and contexts (Setia et al., 2019). Various types of assessment have been used in health education MOOCs, with completed graded course assessments and online quizzes the most common. It may be that completed graded course assessments were preferred because they are seen as a criterion in determining the success of MOOCs (Nieder et al., 2022). The variety of assessment types shows that MOOC designers intentionally selected methods that align with the structure and learning objectives of the course (Villarroel et al., 2018).

 
MOOCs in undergraduate health education have used a variety of materials to facilitate learning. These include lecture videos, interactive discussions, and case studies, which are crucial for engaging learners and enhancing their understanding of complex topics (Alturkistani et al., 2018; Nwameme et al., 2023). Videos have been the most preferred material (Longhini et al., 2021), consistent with the importance of audio-visual learning in online courses (Guo, 2014). High-quality course content and the sharing of educational resources online have been emphasized to improve the learning experience and ensure the accessibility of materials to a broad audience (Cui, 2022).

 
For MOOCs in undergraduate health education, courses lasting four to six weeks were the most common, which suggested that a medium-duration course was preferred in the field of health. MOOCs are generally planned for short-term and intensive knowledge transfer; flexible and modular approaches are at the forefront of online education (Hew & Cheung, 2014). However, courses spread over one or two semesters were also quite common. Longer courses may be preferred when more comprehensive and in-depth topics need to be addressed. While these findings provide flexibility in online learning, they point to the necessity of longer programs in areas that require intensive knowledge, such as health education (Hauer et al., 2023).

 
The evaluation types and materials used in MOOCs for health education varied depending on the course duration. While videos and reading materials were generally preferred in short-term MOOCs, more comprehensive evaluation methods and materials were used in long-term courses (Hew & Cheung, 2014). While short-term courses aimed for intensive knowledge transfer, long-term courses allowed students to learn the subject in depth and develop their higher-order skills with a wider variety of materials and assessment methods. This highlighted the flexibility of online education and showed that MOOCs in health education have been structured according to different learning needs (Schettino & Capone, 2022).


The Main Implications for Using MOOCs in Undergraduate Health Education


The use of MOOCs in undergraduate health education offered several strengths, with the most prominent being the improvement of clinical skills. A meta-analysis conducted in China demonstrated that students participating in MOOC-based courses exhibited improved clinical skill scores (Yang et al., 2023). Other notable benefits have included the provision of diverse materials, increased flexibility for learners, and enhanced student engagement. MOOCs offer a wide range of materials that cater to different learning needs and preferences, which is crucial for health education where diverse content is necessary (Eglseer, 2023). The flexibility of MOOCs allows learners to access content at their own pace and convenience, making it easier for them to balance their studies with other commitments (Eglseer, 2023; Guerrero-Quiñonez et al., 2023; Iniesto et al., 2016). This flexibility is particularly beneficial during unprecedented times, such as the COVID-19 pandemic, where traditional learning methods were disrupted (Rulinawaty et al., 2023). We found that these strengths were distributed across various aspects of learning, contributing to the overall effectiveness of MOOCs in health education.

 
Analyses of the use of MOOCs in undergraduate health education have revealed several weaknesses. The most frequently cited problem was that online platforms may be insufficient for developing practical skills in health education (Regmi & Jones, 2020). In addition, declining participation revealed that it is difficult to ensure long-term student motivation (Jordan, 2015). Structural weaknesses, such as the difficulty of management and follow-up, as well as the lack of format advantage compared to traditional courses, indicated that MOOCs were inadequate in providing individual feedback while appealing to large audiences. MOOCs cannot fully meet the interaction and practice opportunities offered by face-to-face education (Margaryan et al., 2015). In addition, challenges such as high digital literacy requirements made it difficult for some students to use these platforms effectively due to differences in learners’ digital skills (Kizilcec et al., 2013).

 
Suggestions for using MOOCs in undergraduate health education have focused on improving both the theoretical and practical aspects of the platforms. The suggestion to provide more teaching practice emphasized the need to support theoretical knowledge with practical applications, and reinforced that practical skills are critical due to the nature of health education (Regmi & Jones, 2020). This reflected a common criticism (Olivares Olivares et al., 2021) that MOOCs may be particularly lacking in terms of developing clinical skills. At the same time, suggestions for greater use of MOOCs in medical education and their appeal to wider audiences imply that the accessibility and impact of these platforms can be increased. Research has shown that MOOCs have the potential to reach more students, especially because they are low-cost and widely accessible (Hollands & Tirthali, 2014; Laurillard & Kennedy, 2017; Liyanagunawardena et al., 2013). To enhance the applicability of these recommendations, integrating hands-on components such as virtual simulations, scenario-based tasks, and peer feedback into MOOC content is essential (Cook et al., 2010; Kononowicz et al., 2015). Additionally, small-scale pilot programs in collaboration with medical institutions could help evaluate the effectiveness and refine practical elements before wider implementation.

 
Besides this access, course designs need to be improved, which is an important requirement for students to experience more interaction and in-depth learning (Hew & Cheung, 2014). In addition, examining motivational and affective factors may be the key to increasing students’ levels of commitment and engagement in the online learning process (Garrison, 2016).


Conclusion and Suggestions


We systematically analyzed 31 MOOC studies on undergraduate health education from six databases. However, the study had certain limitations that should be acknowledged. First, only English-language publications were included, which may have led to the exclusion of relevant studies published in other languages. Second, the analysis was limited to a specific set of six databases, which may not fully represent all relevant literature in the field. These constraints should be considered when interpreting the findings, as they may affect the generalizability of the results particularly in non-English-speaking or underrepresented regions.

 
Several implications were revealed. It has been observed that there has been a remarkable increase in the number of studies on undergraduate health education in recent years, especially after the COVID-19 pandemic. Researchers can turn to work in this field. It has been observed that developed countries in the USA, Australia, and Europe, and especially China in Asia, have been active in this field, but there are very few studies in developing countries. Cooperative studies can be carried out with developing countries under the leadership of developed countries. Although many variables were investigated in these studies, the number of studies in which variables specific to medical education were examined was rare. In order to contribute more to the literature on medical education, variables studies less often, yet specific to medical education, could be focused on. We determined that there were more topics on basic medical sciences and general health education and fewer topics on practical skills. MOOCs could incorporate cutting-edge technologies, such as virtual reality, augmented reality, artificial intelligence, and so on, with MOOCs designed for topics that include practical skills.

 
There were few mixed-method studies in this field. Researchers can contribute to the development of a more comprehensive and in-depth understanding of undergraduate health education by conducting mixed-method studies. In MOOCs for undergraduate health education, data can be collected from a large number of participants and analyzed with machine learning techniques, which allows for individualization of learning processes and in-depth insights to improve educational success. Universities can contribute to a more widespread impact by opening their own MOOCs to other universities and sharing them on other recognized platforms.

 
In order to support individualized learning in MOOCs, material diversity, course duration, and assessment types may vary according to needs. Increasing the variety of materials, keeping course durations flexible, and using different types of assessment (e.g., self-assessment, peer assessment, practice tests) to support individualized learning in undergraduate health MOOCs can significantly improve student motivation and learning efficiency. Implications based on the literature can be taken into account in future studies. To increase the effectiveness of MOOCs in undergraduate health education, an innovative and holistic approach should be adopted in terms of both content and implementation. Future research could explore the integration of immersive technologies and conduct longitudinal or case-based studies with detailed statistical analyses to assess the long-term effectiveness of MOOCs, particularly in developing practical clinical skills in undergraduate health education.
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