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Background 

COVID-19 pandemic has emerged as a substantial 

global hazard, resulting in a substantial number of 

disruptions, including the closure of educational 

institutions. Despite the numerous obstacles associated 

with this precipitous transition, educational institutions 

were compelled to rapidly transition from traditional 

learning methods to e-learning (electronic learning) 

platforms in order to mitigate the virus's spread (1, 2). 

Although the pandemic's effects are felt in all nations, it 

was anticipated that underdeveloped nations would be 

more severely impacted because of their lack of proper 
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Abstract 

Background: Universities were compelled to transition from in-person instruction to 

online instruction following the COVID-19 pandemic. Nevertheless, this transition has 

presented a plethora of obstacles, necessitating the development of innovative solutions to 

guarantee that all students have access to effective and inclusive learning experiences. 

Objectives: We conducted a review investigating the innovative E-learning methods in 

health sciences education. 

Methods: This study was designed as systematic review. We searched PubMed, Scopus, Eric, 

Google Scholar, and Iran Scientific Database from start of the pandemic to September 2021. 

Papers meeting our inclusion criteria were reviewed for data extraction. Screening of 

articles, data extraction, and risk of bias assessment was done in double-blind groups. Our 

primary objective was to provide a comprehensive overview of emerging  

e-learning methods and to assess their effectiveness using eleven commonly used metrics 

that are used to quantify the efficacy of online learning. As a secondary outcome, we 

employed Kirkpatrick’s four levels of learning to assess the quality of online learning. 

Results: Six Thousand Four Hundred Ninety Two papers were identified, thirty records 

were included, the majority of studies reported (n= 25) a transition of previous methods to 

online formats. Five studies described innovative methods. The included studies were 

classified as moderate to high risk of bias. In the study of success factors, the most ignored 

area was 'usage of suitable assignments' (37.5%), while 'optimal quality of media' emerged 

as the most consistently used component (67%). All studies assessed Kirkpatrick’s level 1, 

76% had assessed level 2. None described Kirkpatrick levels 3 or 4. 

Conclusion: E-learning can be alternatively utilized for health education. Future  

E-learning research should incorporate randomized designs and adhere to principles of 

Kirkpatrick model, with a particular focus on levels 3 and 4, to develop more effective 

evidence-based systems. 
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infrastructure, technology, and medical facilities (3). 

Notably, China, Europe, Iran, South Korea, and the 

United States are among the countries that were first 

severely affected by significant epidemics (4, 5). The 

provision and use of online learning materials during 

COVID-19 pandemic become a central challenge for 

many universities (1). E-learning profoundly affected 

the education sector, transforming the entire system and 

emerging as a significant topic of interest among 

academics (2). In response to universities shutting down 

the role of Information and communication 

technologies (ICTs) became more prominent. ICTs 

provide unique opportunities for educational 

advancement, offering potential improvements in 

teaching, learning, and fostering innovation and 

creativity for E-learning (3). Another definition stresses 

E-learning as the systematic delivery, organization, and 

administration of online learning activities such as 

student enrollment, tests, assignments, course 

descriptions, and lesson plans (6). E-learning systems 

became a crucial source of information in terms of their 

accessibility (available anytime and anywhere), 

affordability, user-friendliness, and interactive nature 

(1). For the individuals living far from universities,  

E-learning offers the advantage of saving time and effort, 

making it a preferred option for many scholars (4). 

Moreover, many users of E-learning platforms believe 

that online learning simplifies course management, 

making it easier for learners to access both teachers and 

teaching materials (5). 

Nonetheless, a notable disadvantage of E-learning is 

the deficiency of interaction, both between students and 

instructors and among peers (7). Furthermore, issues 

such as inadequate internet access, low ICT proficiency, 

and insufficient content creation have posed significant 

hurdles for universities, particularly in developing 

countries. This study aimed to provide a summary of 

education via E-learning after COVID-19, focusing on 

the recently adopted methods, comparing and assessing 

their quality using two different measures: first, the 

eleven commonly used success factors of E-learning, and 

second, Kirkpatrick’s four levels of learning. 

Objectives 

We conducted a review investigating the innovative 

E-learning methods in health sciences education. 

Methods 

Study design: This study was designed as a systematic 

review to summarize the innovations and quality of 

post-COVID-19 E-learning in health education. The 

ethical committee of Hormozgan University of Medical 

Sciences has registered and endorsed our proposal 

(IR.HUMS.REC.1401.070). The Preferred Reporting 

Items for Systematic Reviews and Meta-analyses 

(PRISMA) reporting guideline was implemented (8). 

We used distinct stages, designing PICO, identifying 

inclusion and exclusion criteria, developing search 

strategies, screening, developing standardized pilot data 

extraction forms, extracting articles data, quality 

assessments, coding data, and summarizing the results 

(9). 

Searching databases: A comprehensive search was 

conducted in PubMed, Scopus, Eric, Google Scholar, 

and the Iranian Scientific Information Database. We 

searched the databases using a mix of keywords, 

concentrating on the important ones, such as E-

learning; "Distance learning" or "E-learning", Health 

sciences education; "Medical education" or "Nursing 

education", COVID-19; "SARS-CoV-2" or "Corona 

virus". Table A1 in Appendix 1 shows PubMed search 

query. We limited our search period to after the 

beginning of pandemic in terms of the heterogeneity of 

pre-pandemic studies and we aimed to assess and 

compare recent methods in the new era of health 

education. Me search was performed in April 2020 and 

was updated in September 2021. Search results were 

recorded and deduplicated using EndNoteX7. 

Eligibility criteria and study selection: Inclusion 

Criteria: 1; controlled and uncontrolled interventional 

studies, including randomized controlled trail (RCT), 

non-randomized controlled trial (NRCT), and before-

aOer design. 2; studies with educational intervention for 

E-learning or virtual learning during physical 

distancing. 3; Sampling from health sciences students.  

Exclusion criteria: We didn’t include the studies if the 

sampling was from medical residency programs or if the 

study type was observational, case report, case series, 

review, editorial, or commentary. However, editorial or 

commentary studies with original data were included. 

The title, abstract, and full-text articles of potentially 

eligible studies were evaluated by pairs of independent 

reviewers in accordance with the inclusion and exclusion 

criteria (Figure 1). As a selection criterion for potentially 

eligible studies, we implemented the PICOTS system (10) 

(Figure A1 in Appendix 1). 

Data extraction: A standardized pilot data extraction 

form was designed by a medical education specialist. 

Data extraction of full-text was performed in teams of 

paired reviews.  
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All conflicts were resolved by the consensus or 

verdict of a third reviewer when necessary. 

Risk of bias assessment: To evaluate the risk of bias in 

uncontrolled interventional studies, we employed a 

questionnaire comprising five items: Adequate sample 

size, clearly defined study population (inclusion and 

exclusion criteria), methods for controlling 

confounding factors, appropriate statistical analyses 

including parametric and non-parametric tests (e.g.,  

t-test and chi-squared test), and explicit methods for 

measuring exposure and outcomes. In the case of 

interventional studies, most of them were conducted as 

pre-post-trial designs or interventions without a control 

group, leading to a potentially high risk of bias. For 

randomized controlled trials, we used the Cochrane 

ROB 2.0 assessment tool (11) (Figure A2 in Appendix 1 

for the complete description). 

Data synthesis: The primary authors conducted data 

synthesis and engaged in discussions with the research 

team and medical education specialist (F.K.). It was not 

possible to conduct a meta-analysis due to the 

significant variation in instructional design, clinical, 

population, comparator, and methodological aspects 

among the identified studies. As a result, this review's 

conclusions are summarized in a narrative report.  

Outcomes: Our primary outcome was to summarize 

new E-learning methods, and assess their success 

factors. To compare and assess the methods and models 

of E-learning and unify their diversity reported in the 

included studies, we used 11 items based on homologous 

qualities in articles using different (7-15). These items 

were as follows, 1. Optimal Quality of Media Factors 2. 

Appropriate Evaluation Strategies 3. Provide an 

appropriate assignment 4. Useful, Relevant and Up-to-

date content 5. Optimal Interaction 6. Student 

Satisfaction 7. Educator competence 8. System training 

and clear instructions for using E-learning Components 

9. Constructive answers and feedback to students 10. 

Availability 11. Ease of use (Technical difficulties). Find 

the detailed description of each mode in Table A3 in 

Appendix 1. 

Our secondary outcome was to check the levels of 

learning for this purpose we used the Kirkpatrick 

evaluation model. The model is composed of four levels, 

with the upper levels demonstrating a more profound 

level of learning. The immediate reaction and 

satisfaction of students are measured at level 1, while 

learning and skill development are assessed through 

exams at level 2. Behavior changes in real-world tasks 

are typically assessed through observations at level 3, 

and productivity and business metrics are employed to 

evaluate results at level 4. 

Results 

Study selection: The first search uncovered  

6492 papers in electronic databases. 3506 title abstracts 

were examined aOer eliminating duplicates. Of the 81 

papers selected for full-text screening, 30 met the 

inclusion requirements. The PRISMA flowchart is 

shown in Figure 1. Of the sixteen investigations, one was 

an RCT; thirteen were NRCTs; and sixteen were 

uncontrolled interventional before-after studies. Table 

A2 in Appendix 1 lists the typical results of the thirty 

articles examined.  

Risk of bias in studies: Among 30 articles, 6 articles 

had a high risk of bias. To reduce the potential chances 

of bias, we didn’t include the high risk of  bias group in 

evaluating E-learning success factors in articles. The 

quality of the remaining 24 articles was mostly rated as 

moderate, with a mean score of 10.92. Out of a total of 

16, the studies' risk of bias score varied from 7 to 15 

points (The visualized risk of bias assessment is 

attached in Figure A2 in Appendix 1). Of the examined 

studies, only one was constructed as RCT, Suppan (12), 

which evaluated the risk of bias as rather troubling. 

Geographic origin of studies: The included studies' 

geographic spread is as follows: Of the eleven 

investigations (37%), seven were conducted in North 

America, four (13%) in Eastern Asia, three (10%) in 

Western Asia, and seven (23%) in Europe. Most of the 

articles' geographical range includes affluent regions 

(Figure A3 in appendix 1). 

Characteristic of participants: Mere were 22,373 

total competitors. Each research included between  

16 and 19050 students. Seventeen percent of five studies 

did not provide the participant count. Undergraduate 

students participated in all studies. Of the 21,801 people 

counted, 97% were medical students, according to 21 

research. Of the two studies, 252 nursing students 

participated. Table A2 in Appendix 1, contains the 

baseline information of included studies, and Figure A4 

in Appendix 1 shows the prevalence of each educational 

field. 

The studies covered a variety of content areas and 

medical specialties, including, five studies (17%) focused 

on the basic science (e.g. anatomy and pathology), one 

(3%) on medical ethics, and two (7%) on clinical skills 

(e.g. communication skills and physical exam skills). In 

two studies (3%), virtual training was conducted for all 

medical lectures during pandemic (Table A2 in 
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Appendix 1). Eleven studies (57%) utilized online 

platforms to deliver content, while three studies (9%) 

employed offline methods. Furthermore, eleven studies 

(34%) used a combination of both online and offline 

content (Figure A5 in Appendix 1) 

Educational methods and innovations: Among 

online education methods described in the studies, most 

adapted traditional face-to-face approaches into online 

or offline formats using various platforms or 

applications. However, some studies introduced 

innovative educational strategies developed in response 

to the pandemic. For instance, Suppan et al. evaluated 

the impact of a gamified E-learning module on the 

adequacy of personal protective equipment (PPE) for 

paramedic students, Similarly, Kang et al. investigated 

the learning effects of Virtual Reality Simulation  

(V-Sim) on nursing students caring for children with 

asthma (13). Table 1 shows the explanation of different 

methods applied in each study, and Figure A6 in 

Appendix 1 shows the prevalence of each method. Me 

most widely used platform was Zoom (34%). We 

outlined the features of platform to assist in selecting the 

appropriate educational methods (Table 1 and Table A4 

in Appendix 1). 

Evaluation of the success factors of E-learning: In the 

studies that were included, we evaluated the presence of 

eleven success factors that are frequently employed in 

online education (Figure 2). ‘Optimal quality of  

E-learning system and utilization of desirable media 

factors' was reported in nearly 80% of the studies, making 

it the most prevalent factor. Furthermore, "System 

training and clear instructions for using E-learning" were 

incorporated into 42% of the studies. Furthermore, 37.5% 

of the studies provided 'Appropriate assignments', while 

an equal percentage did not include this factor, indicating 

it was the least reported. 

Sixty-seven percent of studies incorporated 'Optimal 

evaluation strategies and their relevance to the content'. 

Various examination methods used to assess students 

are detailed in Table 1. 

We compared the included articles based on the 

eleven online education success factors identified in this 

study. In general, our results indicate that Michener's 

study (9) achieved the highest educational quality. 

Kirkpatrick's levels of evaluation in studies: All of the 

evaluations' report findings were consistent with levels 1 

(reaction/satisfaction) and 2 (learning, based on self-

report, quizzes) (N=24). No study had provided 

information about level 3 (behavior) or level 4 (result) of 

Kirkpatrick’s pyramid (Table 1 and Figure 3). 

To assess participant reactions, various methods 

were employed across studies. Most studies used surveys 

with a 4- or 5-point Likert scale, along with pre- and 

post-class multiple-choice questions (MCQs), and post-

class quizzes. Other methods were as follows (13); 

confidence in practice tool developed by Kim (15), 

Student Evaluation of Educational Quality (SEEQ) 

survey, which used a five-point Likert scale (16), 

interactive patient case management using EvaSys 

software, open-book exam, Canvas discussion board to 

gather real-time feedback throughout the course, and 

objective structured clinical examination (OSCE) 

stations (Table 1). 

 

 
Figure 3. Kirkpatrick’s assessment of peer-reviewed articles 

Discussion 

We identified 30 studies on electronic educational 

interventions in this systematic review. In the aftermath 

of the COVID-19 pandemic, online education has 

emerged as a prospective new method that is highly 

regarded by medical education experts. Our objective 

was to offer a summary and comparison of innovative 

E-learning methods that were supported by evidence in 

order to resolve the voids and provide guidance for the 

future.  

Educational methods and innovations: "Live 

didactic" and "case-based activities" were the most 

commonly used methods, along with group activities 

and problem-based learning sessions. Lectures were 

shared online and offline, with synchronous E-learning 

preferred over asynchronous methods to provide better 

control and motivation for students. The transition to 

'new normal' brings challenges such as video-

conferencing fatigue, suboptimal social interaction, and 

a high educational load for faculty (17). Virtual 
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stimulation has been used as an innovative teaching 

method, and AMEE 2024 has also highlighted the 

impact of virtual stimulation as an emerging teaching 

method (18). Artificial intelligence is increasingly 

transforming education by enabling personalized, 

adaptive learning experiences and streamlining content 

creation. These advancements offer real-time feedback 

and efficient, self-directed learning. However, 

challenges persist, including data privacy concerns, 

algorithmic bias, unequal access to technology, and the 

absence of comprehensive legal frameworks. Addressing 

these issues is crucial to ensure that AI contributes 

positively to the future of education (19). 

Evaluation of the success factors of E-learning: The 

primary purpose of this research was to delineate 

effective ways of E-learning. To do this, we created a 

quality assessment sheet grounded on many success 

elements of E-learning. Ehlers et al. have classified the 

success variables into seven frameworks: institutional, 

technical, instructional design, pedagogical, student 

support, faculty support, and evaluation (20). The 

provision of educational assistance is crucial for the 

success of E-learning (21). The dominant trend seems to 

be moving from text to graphics or video and using 

'richer' media in the design (22). Assignments had the 

least attention paid among reviewed papers. Based on 

Alqahtani et al., students should comprehend their 

responsibility during social distancing, develop distinct 

attitudes, and discover self-motivation for academic 

achievement (21). Although many factors for effective 

E-learning were identified, there is still a lack of 

standardized and high-quality questionnaires for 

assessing E-learning quality. Having a reference tool for 

E-learning quality assessment would help universities 

and lecturers identify and address deficiencies. Sinclair 

et al. found that the differences in intervention design 

and evaluation methods prevented generalizable 

conclusions about the effectiveness of E-learning on 

health worker behavior (23). High-income countries 

had produced the highest number of articles, which may 

potentially bias the rating quality of E-learning 

outcomes. Inadequate infrastructure, such as bandwidth 

limitations makes it hard to implement E-learning 

properly in LMICs (24). Despite the many advantages of 

E-learning, ongoing limitations prevent it from reaching 

its full potential in LMICs (9).  

Assessment of learning: The assessment of 

participants in E-learning environments has undergone 

significant transformation in the pandemic. These 

methods should assess students' knowledge, but also 

evaluate their engagement, satisfaction, and overall 

learning outcomes in this new educational paradigm. 

One of the most widely used assessment methods in 

post-pandemic E-learning is the survey, particularly 

those utilizing 4- or 5-point Likert scales. Likert scales 

assist instructors in statistically evaluating students' 

feedback on course components such as organization, 

clarity, and delivery (25). Open book examinations were 

used in some research, since OBE improves the learning 

environment and often supplants surface learning with 

deep learning (26). However, recent studies conducted 

during the pandemic indicated that the average scores 

achieved by students in an Outcome-Based Education 

(OBE) framework are much greater than those obtained 

in a closed-book assessment (26, 27). Throughout the 

epidemic, online platforms emerged as viable substitutes 

for content delivery and learning evaluations. Learning 

Management Systems (LMS), such as Moodle and 

Canvas, enhance course delivery and evaluations, 

allowing instructors to design quizzes and monitor 

student progress (28). 

The shift to online assessments ensured continuity in 

education and offered flexibility. However, the 

challenges included technical issues, on the faculty side, 

the primary issue is insufficient training in online 

assessment methods (29), while on the students' side, 

there are concerns about dishonesty and misconduct. 

On the other note, the compulsory establishment of 

online learning infra-structure improved the quality of 

education post-COVID-19 era in the universities (30). 

Kirkpatrick model: In most articles, interventions 

were evaluated based on the first and second levels of 

Kirkpatrick’s pyramid (reaction and/or learning). 

However, the third and fourth levels were not measured 

in any of the articles. The rapid transition to E-learning, 

along with its inherent limitations, posed significant 

obstacles (31). Levels 3 and 4 are crucial as they help 

organizations target job-critical skills, though their value 

is sometimes questioned. Kirkpatrick et al. noted that no 

final results from a training program can be expected 

unless positive behavior change occurs (32). Kirkpatrick 

et al. noted that no final results from a training program 

can be expected unless positive behavior change occurs 

(32). A qualitative study by Badri et al. revealed that the 

crisis caused by the COVID-19 pandemic significantly 

impacted the ability of new general physicians to achieve 

the desired competence, as many completed parts of 

their clinical training during that period (29). Therefore, 

more emphasis needs to be placed on the quality of 
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operations, teaching content, and pedagogic and 

technical support services for E-learning. 

Risk of bias: We utilized a checklist of seven elements 

to evaluate the quality of all non-RCT studies. Six items 

were considered high risk. The majority of the 

remaining articles exhibited a moderate risk of bias. 

Fatani et al. (16) demonstrated the lowest risk of bias 

(12). Time and resource restrictions caused by the 

epidemic have compounded the situation (17). The one 

RCT trial included was evaluated using the Cochrane 

ROB2 technique and had moderate quality of evidence. 

There is a scarcity of high-quality RCTs in education 

research. This absence of evidence makes it difficult for 

decision-makers to make sound judgments.  

Limitations: Our scoping review is primarily 

descriptive, focusing on English and Persian studies. It's 

possible that it left out important insights from other 

languages. The review was limited to a specific time 

period, so it may not fully reflect the changing landscape 

of E-learning in health sciences education. Using gray 

literature can provide useful information. However, our 

review did not include these sources. The studies we 

included showed considerable heterogeneity in terms of 

methodologies and contexts. Consequently, conducting 

a meta-analysis was not feasible. We strongly 

recommend designing and proposing consistent 

quantitative and standardized assessment models for 

online education to support meta-analysis and precise 

decision making. 

Conclusion 

Our findings indicate that E-learning can be a 

potential alternative method for face-to-face learning 

and several factors can be modified to enhance learning. 

We suggest designing a comprehensive framework to 

address the unique aspects of E-learning. Future E-

learning research should use more randomized trial 

design and place a greater emphasis on levels 3 and 4 of 

Kirkpatric model to develop more effective, evidence-

based systems. 
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Figure 1. PRISMA flow diagram 

 

Figure 2. Factors affecting the quality of E-learning 
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Table 1. Summary of interventions utilized, application or platforms used, description of performed examination (level two of Kirkpatrick), and Kirkpatrick’s outcomes 

Reference Country Major Intervention Explanation Platforms Level 2 Kirkpatrick assessment 
Kirkpatrick 

level 

Alkhowailed-

2020 

Saudi 

Arabia 
Medicine 

Online PBL sessions, Team-Based Learning,  

Seminar and assignments. 

Blackboard, Zoom, 

WhatsApp 

Digital exams are composed of 

clinical scenario-based multiple-

choice questions. 

2 

Bhandari-

2021 
India Medicine Virtual classes with video conferencing. 

Cisco WebEx, Google 

Forms, WhatsApp 

groups 

- 2 

De Ponti-

2020 
Italy Medicine 

Simulated patient-centered situations inside the "Body Interact™" 

platform. Supplementary online training included formal 

presentations and discussions of clinical examples. 

Body Interact - 1 

Eusuf-2020 UK 
Anesthesia 

trainee 
Combination of prerecorded and live online tutorials. Zoom, Vimeo Pre- and post-MCQ 2 

Fatani-2020 
Saudi 

Arabia 
Medicine 

Video conferencing, and case-based discussions that  

enable real-time, two-way video and audio communication 

between instructors and students. 

Blackboard, Zoom 
SEEQ survey with a five-point 

Likert scale. 
2 

Gomez-2020 USA Medicine 
Several interactive workshops, Prerecorded Lectures,  

and Remote Didactics via Zoom 

Blackboard, Zoom, 

Microsoft Teams 

Open book and was offered online 

via the course Blackboard site. 
2 

Gulati-2020 UK Medicine 

Instagram posts daily multiple-choice questions as "Instagram 

Stories." MCQs addressed a variety of subjects that were 

pertinent to the clinical generalist orientation of the society. 

Following a brief clinical scenario, each multiple-choice 

question (MCQ) featured four answer options that were 

determined through the exam function, as well as an 

explanation of the selected option. 

Instagram 
An online survey circulated 

through Instagram. 
2 

Henderson-

2020 
UK 

Medicine, 

Nursing 
Distance teaching sessions via Microsoft Teams Microsoft Teams - 2 

Krawiec-

2020 
USA Medicine 

A feasibility study demanding that students videotape an oral 

presentation assignment. Focused on a virtual  

case-based module for formative assessment. 

Canvas 

The patient presentation tool 

employs behavioral and verbal 

anchors to evaluate many 

components, including patient 

history, physical examination, 

diagnostic study outcomes, 

summary statement, evaluation and 

plan, clinical reasoning/synthesis of 

information, and general aspects, 

using a 5-point scale. 

1 
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Michener-

2020 
USA Medicine 

The curriculum was developed in accordance with the 5Ms 

framework, which encompasses pre-recorded or live brief 

online didactics, readings, recordings, interactive cases, 

discussion board posts, and virtual group discussions. 

Canvas 

Canvas discussion board was used 

for real-time feedback throughout 

the course. 

2 

Prasad-2020 Australia 
Medicine, 

Midwifery 

Obstetric and Neonatal Simulation (ONE-Sim) workshop run 

in a remote learning, and students’ mutual interaction and 

reflections on case-based scenarios. The course also included 

pre-reading, Case, and video online resources. 

Zoom - 1 

Singh-2020 India Medicine Online classroom with videoconferencing 
Google Meet, Google 

Classroom 
- 1 

Keylen-2020 Germany Medicine 

Adapted inverted classroom concept: Podcasts, audio 

annotated videos, asynchronous learning module the elective 

course “Smart Decision-making in Clinical Practice”, and 

video consultations. 

ILIAS, WebEx 

At the end of the lecture, students 

evaluated their learning experience 

in accordance with Mayer's 

“Personalization Principle” 

2 

Vielsmeier-

2020 
Germany Medicine 

HTML 5 learning package with the authoring program 

Exelearning 2.6 

Exelearning EvaSys, 

Zoom 

The assessment of interactive 

patient case management was 

performed using the survey 

program EvaSys. 

2 

Williams-

2020 
USA Medicine 

Asynchronous Material: Recorded lectures, Online cases, 

Additional readings, and Discussion board posts. Synchronous 

Material: cumulative Live discussion sessions, Live lecture- 

urology department grand rounds, and Live student 

presentations. Problem-based learning cases (PBL) Evidence-

based discussions. 

Canvas, Blue Jeans 

Using a 5-point Likert scale, 

participants' impressions of 

Urology were assessed before to 

and after the course. 

2 

Zhang-2020 China Medicine 

In a comparison of two online learning systems, Learning in ZJU 

and Ding Talk, the Traditional Chinese Medicine course was 

delivered in both live and recorded formats to students. 

ZJU website, Ding 

Talk 
Pre- and post-test. 2 

Alpert-2020 USA Medicine 

1- Virtual Read-Out (VRO): a small-group educational session 

conducted by teleconferencing. Sessions were conducted 

among seven radiology subspecialties.  

2- Conventional: Weekly subspecialty radiology rotations, 

when students accompany residents and fellows in radiology 

reading rooms to watch the interpretation  

of real-time imaging tests. 

WebEx, Qualtrics 

application 
- 2 

Chin-2020 USA Medicine 

The study employs a hybrid format, with Fellows alternating 

weekly between on-site and remote work. On-site, participants 

don personal protection equipment and adhere to social 

distancing protocols. Colleagues use digital pathology to 

remotely examine cases and enhance their learning via online 

educational activities. Virtual "coffee breaks," meditation, and 

physical activity are included into the curriculum. 

WebEx, Google 

Classroom, Canvas 

Respondents were asked to 

evaluate the quality of remote 

compared with in-person 

educational experiences 

1 
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Kan-2020 Singapore Medicine 

Virtual workshops addressing case-based situations, medical 

documentation, and inter-professional communication were 

executed using a video conferencing platform. Polling, small 

group conversations, and the chat feature were used to 

enhance participation. The instruction was delivered in a "hot 

seat" approach, whereby students were prompted to articulate 

their responses to case situations and engage with other 

healthcare professionals. 

Poll Everywhere, 

Zoom 

Pre-workshop and postworkshop 

survey were conducted, asking 

students to rate their confidence 

levels in performing tasks 

expected. 

2 

Kang-2020 
South 

Korea 
Nursing 

Group 1 - Virtual Reality Simulation (vSim) group, using an 

educational simulation approach to deliver case situations. In the 

High-Fidelity Simulation (HFS) group, nursing scenarios were 

created based on the vSim patient cases. Group 3 use a mix of vSim 

and HFS for educational purposes. 

- 

Pre- and post-test assessing 

knowledge, confidence in practice, 

and performance after course. 

performance tool based on the clinical 

performance tool developed by Lee 

2 

Naidoo-2020 UAE Medicine 

The work delineates the amalgamation of Gagne's nine 

instructional events with Peyton's four-step technique via a 

mixed approach. The integrated processes include capturing 

students' attention, delivering information, offering 

instructional support, motivating performance, and facilitating 

retention and transfer. 

Microsoft teams, 

WhatsApp, YouTube 

Knowledge transfer was 

investigated by comparing the 

performance of students, multiple-

choice question. 

2 

Parker-2020 USA Medicine 

Flexible classrooms, discussion boards, case-based exercises, 

lectures, and virtual slides are all included  

in this distance learning course. Supervised by teaching 

assistants in small groups. 

Zoom, 

PathPresenter.net, 

Canvas, MicrosoO 

  

Zhou-2020 China Nursing 

Experimental group; control group; MOOC micro-video mixed 

mode; conventional theoretical instruction paired with clinical 

practice instruction. 

-   

Shin-2020 USA Medicine Case-based virtual surgery clerkship curriculum. Zoom   

Shih-2020 USA Medicine 

Written information about technique, physical sign 

demonstrated, common mistakes and clinical relevance, 

recorded video of techniques, and ZOOM tutorials. 

Zoom 

Assessment was conducted at the 

end of block in the form of 

objective structured clinical 

examination (OSCE) stations. 

2 

Costabile-

2020 
Australia 

Medicine, 

Nutrition 

and Food 

Science, 

Pharmacy 

Online simulations and hands-on skills face to face - - 1 

Jiang-2021 China pharmacy 

Online teaching of medical molecular biology course. (1) Pre-

class preparation; (2) live broadcasting; (3) post-class activities. 

Rain class and TenCent meeting as tool of lecturing. 

WeChat, 

Siyuanxuetang–XJTU 

Post-class quizzes were used to 

promote students reviewing the 

contents of lecturing when every 

chapter was finished. Final 

examination was traditional 

classroom-based examination. 

1 
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Mobasher-

2020 
Iran 

Medicine 

and 

Dentistry 

Case analysis, case presentation, and book review. Mrough a 

series of self-study resources to examine examples that were 

publicly accessible on the university's LMS platform, the core 

ideas of medical ethics were taught in this adapted curriculum. 

In order to participate in the case study and discussion of the 

presented problem, the students engaged with one another in 

the online course. 

Learning Management 

System (LMS) 

platform. 

- 2 

Murdock-

2020 
USA Medicine Virtual morning report (VMR). Zoom - 2 

Suppan-2020 Switzerland Medicine 

Before responding to a series of post-intervention questions, 

the control group was presented the recommendations. 

Immediately aOer the instructions and before to responding to 

post-intervention questions, the gamified e-learning module 

was shown to the e-intervention group. Learning mechanisms 

included gamification, embedding videos, feedback, pretesting, 

and preventing material skipping. 

Joomla 3.9 LMS Acy 

Mailing 5.1 

distribution lists 

Articulate Storyline 3 

Pretest and Post questions 2 

Problem-based learning (PBL), Multiple choice questions (MCQs), Students’ Evaluation of Educational Quality (SEEQ) the Learning Management System (LMS). All studies are referenced in Appendix 1. 
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