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APPENDIX 1: Search Strategy

PubMed
(covid-19[tw] OR COVID19[tw] OR COVID-19[nm] OR SARS-CoV-2[tw] OR SARS-CoV2[tw] OR 
severe acute respiratory syndrome coronavirus 2[nm] OR severe acute respiratory syndrome coronavirus 
2[tw] OR 2019-nCoV[tw] OR 2019nCoV[tw] OR coronavirus[tw] OR coronavirus[mh] OR 
pandemic[tw]) AND ("Internship and Residency"[Mesh] OR "Students, Medical"[Mesh] OR "Education, 
Medical"[Mesh] OR "Schools, Medical"[Mesh] OR Intern[tiab] OR interns[tiab] OR "House officer"[tw] 
OR "house officers"[tw] OR Resident[ti] OR residents[ti] OR residency[ti] OR "medical education"[tw] 
OR fellow[tiab] OR fellows[tiab] OR "junior doctor"[tw] OR "junior doctors"[tw] OR "post-
graduate"[tw] OR postgraduate[tw] OR "foundation year"[tw] OR "foundation program"[tw] OR 
"medical student"[tw] OR "medical students"[tw] OR "Curriculum"[mesh] OR curricul*[tiab] OR 
"medical school"[tw] OR "medical schools"[tw] OR "medical training"[tw] OR "undergraduate"[tw] OR 
"graduate"[tw] OR Learn*[tw] OR training[tw] OR trainer[tw] OR trainee*[tw] OR instructor*[tw] OR 
instructional[tw] OR educat*[tw] OR classroom*[tw] OR simulat*[tw] OR virtual[tw] OR ZOOM[tw]) 
AND ("2020/05/01"[Date - Publication] : "3000"[Date - Publication])
 

Embase
('covid 19':ti,ab OR covid19:ti,ab OR 'covid 19':tn OR 'sars cov 2':ti,ab OR 'sars cov2':ti,ab OR 'severe 
acute respiratory syndrome coronavirus 2':tn OR 'severe acute respiratory syndrome coronavirus 2':ti,ab 
OR '2019 ncov':ti,ab OR 2019ncov:ti,ab OR coronavirus:ti,ab OR 'coronavirinae'/exp OR 
pandemic:ti,ab) AND ('medical education'/exp OR 'health student'/exp OR 'medical school'/exp OR 
intern:ti,ab OR interns:ti,ab OR 'house officer':ti,ab OR 'house officers':ti,ab OR resident:ti OR 
residents:ti OR residency:ti OR 'medical education':ti,ab OR fellow:ti,ab OR fellows:ti,ab OR 'junior 
doctor':ti,ab OR 'junior doctors':ti,ab OR 'post graduate':ti,ab OR postgraduate:ti,ab OR 'foundation 
year':ti,ab OR 'foundation program':ti,ab OR 'medical student':ti,ab OR 'medical students':ti,ab OR 
'curriculum'/exp OR 'curriculum development'/exp OR curricul*:ti,ab OR 'medical school':ti,ab OR 
'medical schools':ti,ab OR 'medical training':ti,ab OR undergraduate:ti,ab OR graduate:ti,ab OR 
learn*:ti,ab OR training:ti,ab OR trainer:ti,ab OR trainee*:ti,ab OR instructor*:ti,ab OR 
instructional:ti,ab OR educat*:ti,ab OR classroom*:ti,ab OR virtual:ti,ab OR zoom:ti,ab) AND [2020-
2021]/py
 
CINAHL
( (MH "Coronavirus+") OR (MH "Coronavirus Infections+") ) OR TI ( covid-19 OR COVID19 OR MW 
COVID-19 OR SARS-CoV-2 OR SARS-CoV2 OR MW "severe acute respiratory syndrome coronavirus 2" 
OR "severe acute respiratory syndrome coronavirus 2" OR 2019-nCoV OR 2019nCoV OR coronavirus 
OR pandemic ) OR AB ( covid-19 OR COVID19 OR MW COVID-19 OR SARS-CoV-2 OR SARS-CoV2 
OR MW "severe acute respiratory syndrome coronavirus 2" OR "severe acute respiratory syndrome 
coronavirus 2" OR 2019-nCoV OR 2019nCoV OR coronavirus OR pandemic )
 
AND
 
TI ( Intern OR interns OR "House officer" OR "house officers" OR OR "medical education" OR fellow 
OR fellows OR "junior doctor" OR "junior doctors" OR post-graduate OR postgraduate OR "foundation 
year" OR "foundation program" OR "medical student" OR "medical students" OR curricul* OR "medical 
school" OR "medical schools" OR "medical training" OR undergraduate OR graduate OR Learn* OR 
training OR trainer OR trainee* OR instructor* OR instructional OR educat* OR classroom* OR 
simulat* OR virtual OR ZOOM ) OR AB ( Intern OR interns OR "House officer" OR "house officers" OR 
OR "medical education" OR fellow OR fellows OR "junior doctor" OR "junior doctors" OR post-graduate 
OR postgraduate OR "foundation year" OR "foundation program" OR "medical student" OR "medical 
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students" OR curricul* OR "medical school" OR "medical schools" OR "medical training" OR 
undergraduate OR graduate OR Learn* OR training OR trainer OR trainee* OR instructor* OR 
instructional OR educat* OR classroom* OR simulat* OR virtual OR ZOOM ) OR TI ( Resident OR 
residents OR residency ) OR ( (MH "Education, Health Sciences+") OR (MH "Schools, Medical+") OR 
(MH "Students, Health Occupations+") OR (MH "Curriculum+") )
 

PsycInfo
((DE "Coronavirus" OR DE "Middle East Respiratory Syndrome" OR DE "Severe Acute Respiratory 
Syndrome")) OR TI ( covid-19 OR COVID19 OR MW COVID-19 OR SARS-CoV-2 OR SARS-CoV2 OR 
MW "severe acute respiratory syndrome coronavirus 2" OR "severe acute respiratory syndrome 
coronavirus 2" OR 2019-nCoV OR 2019nCoV OR coronavirus OR pandemic ) OR AB ( covid-19 OR 
COVID19 OR MW COVID-19 OR SARS-CoV-2 OR SARS-CoV2 OR MW "severe acute respiratory 
syndrome coronavirus 2" OR "severe acute respiratory syndrome coronavirus 2" OR 2019-nCoV OR 
2019nCoV OR coronavirus OR pandemic )
 
AND
 
TI ( Intern OR interns OR "House officer" OR "house officers" OR OR "medical education" OR fellow 
OR fellows OR "junior doctor" OR "junior doctors" OR post-graduate OR postgraduate OR "foundation 
year" OR "foundation program" OR "medical student" OR "medical students" OR curricul* OR "medical 
school" OR "medical schools" OR "medical training" OR undergraduate OR graduate OR Learn* OR 
training OR trainer OR trainee* OR instructor* OR instructional OR educat* OR classroom* OR 
simulat* OR virtual OR ZOOM ) OR AB ( Intern OR interns OR "House officer" OR "house officers" OR 
OR "medical education" OR fellow OR fellows OR "junior doctor" OR "junior doctors" OR post-graduate 
OR postgraduate OR "foundation year" OR "foundation program" OR "medical student" OR "medical 
students" OR curricul* OR "medical school" OR "medical schools" OR "medical training" OR 
undergraduate OR graduate OR Learn* OR training OR trainer OR trainee* OR instructor* OR 
instructional OR educat* OR classroom* OR simulat* OR virtual OR ZOOM ) OR TI ( Resident OR 
residents OR residency ) OR ( (DE "Medical Education" OR DE "Medical Internship" OR DE "Medical 
Residency" OR DE "Psychiatric Training") OR (DE "Medical Students") OR (DE "Curriculum" OR DE 
"Curriculum Development") )
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Appendix 2: Written summary of primary studies in this review
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Letter to the Editor

Schlégl et al.
Teaching Basic Surgical Skills Using 

Homemade Tools in Response to COVID-
19

Academic Medicine 1 July
medical students; 

(n=46)
Surgery Europe University Synchronous

Lecture, simulation 
(procedure skill)

New educational 
developments

Establish a reproducible distance 
education curriculum that teaches 
students basic surgical skills (knot 

tying, suturing, and laparoscopic skills) 
using tools available or easily 

obtainable at home.

Online basic surgical skills course that included 7 online classes, 5 
independent practice sessions, and an online exam. The students used 

do-it-yourself/household tools to practice suturing, knot tying and 
laparoscopic skills.   

ND PR Online didactic
Household/Do it yourself tools at 

student's home (described in detail)
ND 1, 2b 

"Only 3 students had trouble finding the required tools. Of the original 
learning objectives, students achieved 79% completely and 15% partially. 
Exam results were comparable with those from the previous 2 years. The 
students reported high satisfaction with the course especially when they 

considered the circumstances. They also judged the homemade tools to be 
an acceptable substitute given the situation."

ND

"Basic knot tying, suturing, and laparoscopic skills (except 
special instrument handling or laparoscopic suturing) can be 

taught with acceptable efficiency and student satisfaction using 
distance education and homemade tools."

1 0.5 0.5 3 0 1 0 1.5

Srinivasan

Medical students’ perceptions and an 
anatomy teacher’s personal experience 

using an e‐Learning platform for tutorials 
during the COVID‐19 crisis

Anatomical 
Sciences Education

2 May
1st year medical 

students; 
   (n = 18)

Basic Science-
Anatomy

Asia University 
Synchronous and 

Asynchronous
Small groups, lectures

Transition of established 
offerings online

Shift face-to-face anatomy tutorials 
online.

Conversion of anatomy teaching to e-learning: creation of e-tutorials 
utilizing Zoom to enable delivery of PowerPoint presentations with 

discussion of anatomy of head and neck.
Discussion, Q & A PR, IR

Lectures 
asynchronous, Online 

lecture with 
engagement activities

Zoom, Poll Everywhere, otherwise ND ND 1
“87.5% satisfied with the understanding and learning of anatomy using 

Zoom.” Qualitative comments also provided. 
Students desired more interactivity and suggested having mini-

quizzes to assess knowledge or use of Poll Everywhere. 

Zoom can be used as an effective teaching tool for conducting e-
tutorials in anatomy. Further computer-based learning methods 

are crucial for continuing medical education reforms.
1 0.5 1.5 1 0 1 1 1

Sud et al.
Undergraduate ophthalmology teaching 

in COVID-19 times: Students' 
perspective and feedback

Indian Journal of 
Ophthalmology

2 July
medical students; 

(n=ND)
Ophthalmology Asia

Academic 
hospital

Asynchronous Lectures
Transition of established 

offerings online
Shift to online teaching of 

ophthalmology

Lectures converted into a virtual learning environment. PowerPoint 
presentations were uploaded to the shared area online and annotated 

with salient points. A WhatsApp group was created to allow sharing of 
relevant videos and reading material, to allow students to ask 

questions. Multiple choice questions administered.

ND PR, IR

Lectures 
asynchronous, 

WhatsApp group 
texting

Education management system on the 
college website, PowerPoint lecture 

slides, WhatsApp group, Zoom.
ND 1

Most students felt this method was a suitable alternative for teaching. 18% 
felt that the multiple choice questions helped them in self‐assessment. The 
main disadvantages were that this mode of teaching was not as interactive as 

classroom lectures (60%), and clarifications could not be addressed 
instantly (29%).

ND
This platform is not a replacement for clinical and face to face 
teachings but is a method of continuing education during the 

times of the pandemic.
1 0.5 0.5 1 0 1 1 1

Verma et al.
Online Teaching During COVID-19: 

Perception of Medical Undergraduate 
Students

Indian Journal of 
Surgery

2 June
4th year medical 

students; 
(n=200)

N/A Asia University Synchronous Lectures 
Transition of established 

offerings online

Implementation of an online teaching 
program to continue medical education 

despite the pandemic.

Google Meet was used to deliver 60-minute daily lectures online 
rather than face to face as previously done.

ND PR Online didactic Google meet ND 1

Almost all of the students found the online sessions to be relevant and 
tailored to learning needs (n = 127 (99%)). Seventy-five (57%) students 

felt these classes safe, comfortable and enjoyable. Still many of them (120 
(92%)) felt these classes as good utilization of time and reading on those 
topics decreased their stress about COVID-19." "Sixty-two (47%) students 

want online classes to be made part of their curriculum after COVID."

Feedback identified issues such as teachers not being technology 
friendly, a lack of interactive teaching, and easy distraction and 

technical issues. Thought to be time efficient.

"Although classical “classroom teaching” is not possible to 
replicate through online teaching, still it is a cheap and feasible 
method which helps to gain knowledge, maintaining routine and 

improving morale of teachers and students."

1 0.5 1 1 0 1 1 1

Brief Report / Innovation

Burns & Wenger

A remotely conducted pediatric 
bootcamp for fourth‐year medical 

students
Medical Education 1 July

4th year 
medical students; 

 (n=6)
Pediatrics USA University

Synchronous and 
Asynchronous

Lecture, small-group 
cased-based 
discussions

Transition of established 
offerings online

Adapt and provide a virtual "boot camp" 
to medical students preparing them for 
residency without in-person rotations.

Remote pediatric bootcamp with didactics, flipped classroom, small 
group activities, role-plays and case discussions delivered via Zoom. 

SP exercises converted to case-based discussions. Procedural training 
supplemented by online videos and interactive modules.

Discussion, role-
play, facilitated 

debriefs, feedback
IR

Lecture with 
engagement activities, 

Small group 
discussion, Role-play

Zoom for videoconferencing. Required 
32 volunteer instructors and 2 course 

directors to direct and facilitate 
education.

ND 1
Sessions were highly rated, and all but one (Using Social Media and 

Technology in Medicine) received an average rating of 4.5 or higher on a 5-
point Likert scale.

Time to appropriately prepare for remote sessions, particularly 
with procedure and exam related activities, can enhance the 

experience (i.e. providing students with kits/materials to practice 
virtually with instructors). Practice sharing audio and visual 

material prior to sessions allows for less technical difficulty.

Most of the pre-existing bootcamp curriculum could be adapted 
to remote format readily. Even for traditionally clinical in-

person experiences, planned learning activities can be converted 
to satisfactory/enjoyable remote learning sessions.

1 0.5 0.5 1 0 1 1 1

Coiado et al.
How COVID-19 Transformed Problem-
Based Learning at Carle Illinois College 

of Medicine

Medical Science 
Educator

2 August
medical students

(n=ND) N/A USA University Synchronous PBL
Transition of established 

offerings online

Restructure problem-based learning 
small group session curriculum for 

remote learning environments

Online Zoom platform utilized for problem-based learning. All 
participants shared videos, facilitating case discussion. Various virtual 

whiteboards were used (e.g., Zoom, Google docs) to document key 
aspects of the case and discussion.

Discussion, virtual 
whiteboard, emojis 
(reactions), chat, 

file sharing

IR Online PBL
Audiovisual tech required to facilitate 
sharing of documents with small group 

via screen share.
PBL influenced 2b

Subjective comparative outcomes (in-person vs. online PBL sessions, no 
reported use of scales): Students generate and research learning issues in a 

similar degree. Student engagement is similar.

Online sessions take more time than in-person sessions, as time is 
needed to pause and allow adequate time for individual speakers. 

There is an increased risk of student distraction due to easy access 
of online sites. Remote structuring may lead to more passive 

participation, requiring the facilitator to more actively facilitate 
engagement. Instructors could provide immediate private feedback 

to students on roles, performance and behavior. 

Successful adaptive innovation from in-person to online PBL 
curriculum. Could be utilized as a supplement to in-person 

learning in the future (allowing guest speakers).
1 0.5 N/A 0 N/A 0 0 1.5

Do Phuoc
Solution to teaching physical 

examination skills amid pandemic
Medical Education 2 October

3rd year medical 
students;  

(n=10)
Clinical Skills Asia University

Synchronous and 
Asynchronous

Small group session, 
simulation (clinical 

skills)

New educational 
developments

Provide online teaching of physical 
exam skills to prepare junior medical 

students for their clinical years.

Learners are provided an instructional guide for preparation for a 
synchronous simulated patient case presentation with a directed 

examination of the knee. A subset of students performed examination 
maneuvers on themselves for review by other students and instructors.

Discussion, skill 
performance, 

feedback
IR Remote clinical skills 

Video conferencing software + 
instructor time

ND 1

6/9 students valued the quality of interactive activities, 7/9 improved 
observational skills, 6/8 improved physical examination skills, 6/6 said 
would still need to practice these physical exam skills, 2/8 would feel 

confident to examine real patients. Most learners did note that they needed 
more review to improve knee examination skills.

Technical issues with internet connectivity can be a barrier to 
online learning activities. Barriers included internet connectivity 
issues and visibility of physical exam techniques by instructors. 

Mostly lead to issues with timeliness.

Learners generally enjoyed to integrate clinical exam skills with 
a clinical scenario and detect issues with own physical exam 

skills.
1 0.5 1.5 1 0 1 1 1

Gaber et al.
Online team‐based learning sessions as 
interactive methodologies during the 

pandemic
Medical Education 1 March

medical students; 
  (n = 875)

N/A Middle East University Synchronous TBL
Transition of established 

offerings online
Transition TBL into an online format

Zoom was utilized for TBL. Reading material was given to students in 
advance. Learners were placed into breakout rooms on Zoom and 

asked to answer 10-20 questions individually (individual Readiness 
Assurance Test), then as a team (team Readiness Assurance Test). 

Afterwards all rooms reunited with the tutor.

Breakout-rooms, 
discussion, chat, 

feedback
IR Online TBL

Team leader for 9 teams, WhatsApp, 
Zoom

TBL 1
96.5% attendance rate, 50.7% questionnaire response, 85% satisfaction 

rate.
Adaptation required thinking outside the box. "This model can be 

replicated in other teaching and learning modalities."
TBL can be successfully delivered via Zoom 1 0.5 0.5 1 0 1 1 1

Geha & Dhaliwal
Pilot virtual clerkship curriculum during 

the COVID-19 pandemic: Podcasts, 
peers and problem-solving

Medical Education 2 May
Clerkship medical 

students; 
 (n=6)

Internal 
Medicine

USA
Academic 
hospital

Synchronous and 
Asynchronous

Small group case 
discussions, lecture 

(podcast), group 
assignment

New educational 
developments

Convert in-person clerkship 
experiences to remote learning 

experiences mid-rotation

Twice-daily interactive remote sessions were implemented with pre-
assigned medical podcasts (www.clinicalproblemsolving.com) and 
worksheets for students to complete. Students submitted diagnostic 
schema and assessments for 11 assigned cases, 2 of which required 
student collaboration. Oral presentations were submitted for 3 cases 

with feedback. 30-60 minute "rounds" were held each morning.

Discussion, 
feedback

PR, IR
Podcasts, Online 

session with 
engagement activities

Increased faculty time to gain 
familiarity with technology and to set 

up learning communities.

Social learning, cognitive 
apprenticeship

1, 2b

Satisfaction high with drafting schemas (5.0), writing diagnostic 
assessments (4.83), oral presentations (4.83), and podcasts (5.0); case 
conferences were rated lower (4.0). Most students reported positive 

impressions of the virtual clerkship, including increased feedback from 
faculty on presentations, better co-learning among students, and 

satisfactory knowledge.

Increased faculty time will be needed in order to foster a remote 
learning community, requiring recruitment of additional faculty. 
Shared schedules, collaborations, and video participation were 

essential for community building.

Engagement of peers, patients, and teachers in a virtual learning 
environment can provide students with communication skill sets 

required of physicians.
1 0.5 1.5 1 0 1 1 1

Jeong et al.
Virtual Peer Teaching During the COVID-

19 Pandemic
Medical Science 

Educator
2 September

1st, 2nd, and 4th 
year medical 

students; 
(n=ND)

Clinical Skills USA University Synchronous
Small group, patient 

simulation
New educational 

developments

Create online clinical teaching elective 
to implement virtual peer teaching for 
third and fourth year medical students.

Senior medical students recruited to take part in a clinical teaching 
elective surrounding case discussions (primary care and 

musculoskeletal), clinical skills, patient presentation, and receive 
feedback on facilitation of these activities.

Peer-led, breakout-
rooms, coaching, 

feedback
CA

Trainee developed 
content

Videoconferencing technology ND 1
Participants in the clinician educator elective felt that it benefitted their 

medical education and prepared them for their next career paths, with 91% 
stating that virtual small groups are an effective learning tool.

Teaching is good way for medical students to contribute, a teaching 
elective can be delivered virtually, and technology makes peer 

teaching more flexible.

Virtual peer teaching supports learning while fostering 
community allowing senior students to develop 

teaching/mentorship skills and providing junior students an 
environment that facilitates curiosity and exploration.

1 0.5 1.5 1 0 1 1 1

Joseph et al.
COVID-19 Pandemic-Medical Education 
Adaptations: the Power of Students, Staff 

and Technology

Medical Science 
Educator

2 July
medical students; 

(n=200)
N/A Europe University

Synchronous and 
Asynchronous

Lecture/Didactic 
(podcasts, webinars, 

narrated 
presentations), small-

group

Transition of established 
offerings online

Transition a predominantly in-person 
curriculum to online.

 They placed "standard learning resources on a learning management 
platform (Canvas) with an annotated presentation (PowerPoint)" 

Delivery included podcasts, webinars, narrated presentations, small 
group tutorials, asynchronous formative assessments, and 

synchronous large group feedback. Facilitated by collaboration on 
resources with other UK schools." New clinical associate lecturers 
were appointed "to cope with the demand of producing more online 

content quickly," making a 10:1 student to staff ratio.

Feedback, chat, Q & 
A

PR; IR
Podcasts, Online 

session with 
engagement activities

 Canvas, Zoom, BigBlueButton, and 
Microsoft teams all available to staff 

members, Jicsmail, learning 
management platform

N/A 1

Students prefer variety of teaching modalities, smaller interactive groups, 
shorter lessons (20-40 minutes). Faculty felt empowered to be creative and 
innovative and collaboration increased. Teaching clinical skills was found to 

be the greatest challenge.

There was a paradoxical increase in teaching availability by clinical 
staff members, which reduced the student to staff ratio.  Lab work 
and clinical skills teaching was not able to be effectively taught by 

online modality. Security of summative evaluations was 
challenging. "Faculty members were fully empowered to develop 

lessons based on their own interpretation of educational principles, 
rather than any top-down directive."

The power of technology has been fully embraced to continue 
providing medical education in the time of crisis. However, 

preclinical medicine cannot be satisfactorily delivered 
exclusively online in the long term.

1 0.5 0.5 1 0 0 0 1

Mendez-Reguera & 
Lopez Cabrera

Engaging My Gen Z Class: Teaching with 
Memes

Medical Science 
Educator

2 September
Students;
(n = 45)

Basic Science-
Immunology

Mexico
University Synchronous and 

Asynchronous

Lecture/Didactic (web-
conference session), 

discussion board

New educational 
developments

Understand and implement tools that
could benefit the teaching-learning 

process.

In an immunology class, students were given an optional assignment 
with no impact on course grades, to create a meme of an image that 

depicted any of the themes or content (i.e. complement, phagocytosis, 
inflammation, antigen presentation, natural killer cells, etc.  Students 
then presented their results in the class web-conference session and 

students voted for their favorite.

Polling CA
Student developed 
memes shared on 

social media

Students uploaded memes to an online 
discussion board

They mention generational learning 
(i.e. Gen Z, millennials, etc.), 

however we did not count this a 
theoretical underpinning.  

1
64 memes were designed by 45 students.  Students described finding it 

entertaining.
Students value extra-effort on the part of the teacher to be 

innovative and embrace online learning.

"Students made clever connections using these visual 
representations which are part of their digital environments, with 

what was discussed in the classroom." Relating academic 
knowledge and digital resources is one available tool for 
engaging students in online learning during the pandemic.

1 0.5 0.5 0 0 0 0 1

Moro & Stromberga
Enhancing variety through gamified, 

interactive learning experiences
Medical Education 2 May 

medical students; 
(n=ND)

Basic Science-
Anatomy and 
Physiology

Oceania University Synchronous Lectures
New educational 

developments

"Generate some variety during content 
presentations through engaging 

gamified approaches."

The authors incorporated interactive polling (via the Kahoot! 
platform), 'Serious Games' (via the Kings Request: Anatomy and 

Physiology Revision game) during an anatomy course. 
Games, polling IA

Lecture with serious 
games 

Kahoot!, The King's Request game

Gamification: "The use of 'serious 
games, 'which are games primarily 

focused on education, to teach 
medical and health sciences has 

previously shown benefit and can be 
incorporated to break the monotony 

of online lectures and repetitive 
content delivery." 

1

"well-received amongst students who were happy to ‘try new 
things....Pausing a didactic lecture-style presentation for students to load up 

a Kahoot! quiz or online learning game helped stimulate enjoyment and 
curiosity. When students returned from these activities, educators found 
them more engaged and increasingly interactive for the remainder of the 

session."

"Recommendations for educators wishing to incorporate online 
learning games: remind students that these are not ‘games', but 

formative revision and assessment tools to help facilitate learning. 
Completing quizzes based around the week's learning objectives, 

whether online or via paper-based assessments, can help 
consolidate information and identify knowledge gaps. Serious 
games present a highly entertaining way to perform this during 

sessions delivered on-line."

"Serious games present a highly entertaining way to perform this 
during sessions delivered online."

1 0.5 N/A 0 N/A 0 0 1

Rucker et al.
Utilizing Zoom Breakout Rooms to 

Expose Preclerkship Medical Students to 
Telemedicine Encounters

Medical Science 
Educator

2 October
1st year medical 

students; 
(n=114)

Clinical Skills USA University Synchronous Standardized patients
Transition of established 

offerings online

Determine if "Zoom breakout rooms 
serve as an effective substitute for live 

standardized patient encounters, 
resulting in similar learning 

outcomes?” 

A facilitator guide was provided to faculty and a checklist was 
provided to students listing the skills they were to demonstrate during 
the encounter.  One student was selected to interview the standardized 
patient while the other students observed, followed by reflection and a 
debrief. Each session consisted of 3 encounters and lasted ~ 1 hour . 

Reflection, 
debriefing 

IR
Remote standardized 

patient  
Zoom, standardized patients, and 

faculty facilitators
Participatory Enquiry using Action 

Research 
1

"A survey sent out for students to gauge the effectiveness of the experience 
compared to traditional delivery had positive results; debriefing the 

experience with staff and faculty facilitators immediately after the event 
over Zoom was also encouraging, though some power bias may exist in 

viewing the data more favorably and assuming that students would be ready 
and willing participants."

Plan to utilize breakout rooms in Zoom for other group sessions or 
telemedicine-type encounters in the future, exploring how the long-

term data of performance in standardized patient encounters may 
reinforce or diminish our conclusion.

Because patient interviewing is a key component of tele- 
medicine encounters, this was an excellent opportunity for 

students to practice effective communication skills in a similar 
format of healthcare delivery.

1 0.5 0.5 1 0 0 0 1

Spaletra et al.
Implementation of a virtual rotation in 

Cardiology in times of COVID-19
Medicina (Buenos 

Aires)
2 June

Clerkship level 
medical students; 

(n=25)
Cardiology

South 
America

Academic 
Hospital

Synchronous Lecture
Transition of established 

offerings online
Migrate from classroom to virtual 

program
Created three week, seven session cardiology curriculum delivered by 

Microsoft Teams.
Chat, hand-raising IR

Online lecture with 
engagement activities

Microsoft Teams ND 1, 2b
"Overall a good level of satisfaction was obtained." "100% of the students 

who took the examination passed."
"The virtual program could be developed successfully and with good 

indicators of satisfaction from students and teachers."
The virtual program could be developed successfully and with 

good indicators of satisfaction from students and teachers.
1 0.5 0.5 1 0 1 1 1.5

Article / Commentary

Jumat et al.

From Trial to Implementation, Bringing 
Team-Based Learning Online-Duke-NUS 

Medical School's Response to the 
COVID-19 Pandemic

Medical Science 
Educator

6 August
Preclinical 

medical students;
(n=82)

N/A Asia University
Synchronous and 

Asynchronous
TBL

Transition of established 
offerings online

Move an entire curriculum comprised 
of modified TBL sessions to an online 

format

TBL activities were transitioned online in the Zoom platform. 
Students completed pre-session assignments and readiness assurance 
tests. Team sessions were conducted using chat box and shared online 
documents. In lieu of breakout rooms, a separate video conferencing 
session or instant messaging platform was employed based on team 
preferences to manage side conversations. Sessions close with large 

group discussion.

Peer-led, chat, 
texting, discussion, 

file sharing
IR Online TBL

 Students used a university-sanctioned, 
password-protected, shared online 

document to submit queries, Zoom was 
used for "side conversations." A faculty 
facilitator was necessary for managing 

participants and moderating the session. 
Robust administrative team (n =7) 

maintained online learning resources, 
granted appropriate access, conducted 
training sessions for platform use, and 
provided in-session technical support, 

helping to overcome poor Wi-Fi 
service.  

There is mention of "flipped 
classrooms" in the introduction. 

There is also discussion of a 
"complex learning pedagogy which 
emphasizes peer-to-peer learning 

through faculty-facilitated, student-
led discussions" known as 

TeamLEAD used at the medical 
school as an adaptation for TBL.  
There is also mention of "social 
cognitive theory" with regard to 

importance of students being able to 
discuss answers. there is also 

mention of cognitive theory of 
multimedia learning. 

1

The authors provide a SWOT (strengths, weaknesses, opportunities, and 
threats) analysis of their experience. A strength was that this was an 

effective alternative TBL, ensuring continuity of learning and interactive 
conversations. Students found it easy to communicate with peers. 

Facilitators created a conducive online learning environment. Combining 
the video-conference platform with the shared document for facilitated 
discussion was effective. The shared online document could be stored 

electronically for later review and increase flexibility for faculty to provide 
commentary. This format  allows participants to be remote and in different 
geographic areas. Developing a single online platform to avoid the need for 
students to switch between different platforms for lesson phases is a future 

opportunity. Threats include that it is unclear if this learning format is 
sustainable or equivalent to face-to-face learning, including concerns about 
integrity during online test-taking. Cybersecurity also represents a threat.

Creating breakout rooms for 82 students in 13 teams in Zoom was 
cumbersome. Access to reliable internet network or internet-

enabled devices was a major obstacle for all participants. 
Technological literacy ability was also a challenge, requiring 

support from a dedicated administrative team. Although this format 
may suit teaching of theoretical knowledge, it is less well-suited 

for teaching practical skills and for assessment of professionalism. 

Students generally appreciated the format and mechanism of 
communication used in the intervention described. The 

preparedness of the educational leadership and dynamic work 
ethic of the administrative team allowed for the successful 

deployment of online TBL curriculum.

2 0.5 0.5 1 0 2 1 1

Robertson et al.
Synchronous virtual interprofessional 

education focused on discharge planning

Journal of 
Interprofessional 

Education & 
Practice

4 September
clinical medical 
students, nurses;

(n=11, 28) 

Interprofessiona
l Education 

USA University Synchronous Small group, lecture
Transition of established 

offerings online

Replace an in-person IPE activity 
(nursing and medical students) on the 

IPEC competencies of 
Role/Responsibility and 

Interprofessional Communication 
focused on discharge planning for an 
elderly patient with multiple medical 

problems.

1-hr session. "After completing pre-reading, learners attended a 
synchronous session hosted via the Zoom platform consisting of a 
large group introduction, facilitated small group case discussions 

following a structured discussion guide, and large group debrief." The 
class objectives focused on the IPEC competencies of 

Role/Responsibility and Interprofessional Communication

Discussion, debrief, 
breakout rooms, 

icebreaker activity, 
peer-led

IR Case discussion 
Zoom, 4 faculty 4 students as 
facilitators, facilitator guide.

Learning objectives were linked to 
one of the Interprofessional 

Education Collaborative (IPEC) 
Core Competences

1, 2a

An open ended survey indicated learners achieved learning objectives: 
roles/responsibilities, communication and teamwork. Session evaluation 

showed mostly positive comments, with a majority focused on the 
usefulness of interacting with students from the other profession in a low-

stakes environment. The most common challenges noted were having an 
uneven number of nursing and medical students in the breakout groups and, 

in some groups, poor participation by one or more group members. Five 
student comments related to the virtual platform or the flow of 

communication in general; four of those were positive. One other noted that 
“As with most virtual simulations, the brunt of the work fell on two 

participants.” 

"The most common challenges noted were having an uneven number 
of nursing and medical students in the breakout groups and, in some 

groups, poor participation by one or more group members." 
"Evidence that it was impactful supports using a virtual platform in 

the future which could simplify scheduling even when usual 
educational schedules resume. Zoom proved to be easy to use, and 

observation by small group facilitators/students supported the 
conclusion that students were engaged with each other and the case. 

Preparing the session on short notice prompted an 
interprofessional group of faculty educators to enact the IPEC 

competencies themselves. Each person’s role and responsibilities 
were clarified, communicated well and acted as a team. 

"This single session, conducted during a unique moment in time 
when neither nursing nor medical students were permitted to be 
in clinical learning settings, provided an opportunity for students 

from both professions to consider a realistic case scenario, 
work through it together, and reflect on how interprofessional 

teamwork and communication can enhance real patient 
experiences....This virtual experience made scheduling simpler 
than planning an in-person session and allowed this activity to 

occur despite restrictions secondary to the pandemic. This might 
remain a useful format for similar sessions in the future."

1 0.5 1 1 N/A 1 1 1

Sa-Couto & Nicolau

How to use tele simulation to reduce 
COVID-19 training challenges: A recipe 

with free online tools and a bit of 
imagination

MedEdPublish 7 June
5th year medical 

students; 
(n=8)

N/A Europe University Synchronous
Lecture, small groups, 

simulation
Transition of established 

offerings online

Use tele simulation to promote a 
meaningful distance learning 

experience "This article describes a 
combination of several free online 

resources used to recreate (at distance) 
emergency simulation scenarios. 

Practicalities involving this strategy are 
described in the form of a recipe, 

allowing its rapid implementation."

Course was developed using freely available tools and delivered 
through teleconferencing. Consisted of an introductory lecture, 
several group dynamics, and participation in three emergency 

scenarios (gastro-intestinal bleeding, anaphylactic shock, and opioid 
overdose). Scenarios typical take 15 min with 45 min for debriefing.

Telesimulation, 
games, debrief

IR Telesimulation 

Zoom, an online simulation game (i.e. 
Full-Code App), a software simulating a 

vital sign monitor (vitalsignSIM), 
Computers/tablets and cell phones

ND 1

100% of learners felt it was a valuable learning experience and agreed it 
was comparable to face to face session. All students would like to continue 

teleconferencing sessions in the future, to compliment physical learning 
post the COVID pandemic.

Requires time and dedication. If not familiar with the program 
needs a few hours to get used to it. Session can be recreated with 

free resources available online. All wanted to see more tele 
simulation including as a complement to face-to-face activities 

post COVID.

"Tele simulation can be used to promote a meaningful, 
interactive simulation environment, even with limited physical 
resources. " "This strategy has high potential to be used in the 

transitional post-confinement period or as a future complement 
to physical settings. "

1 0.5 1.5 1 0 1 1 1

Sharma et al.

Adaptations in teaching modalities for 
medical undergraduates in response to 
coronavirus disease 2019 at a single 

teaching institute in India

Korean Journal of 
Medical Education

5 December
2nd year medical 

students; 
(n=102)

Basic Science-
Pharmacology

Asia University Synchronous Lectures 
Transition of established 

offerings online

Shifting face-to-face lectures to online 
so students can "be in touch with their 
studies and "prevent them from falling 

prey to boredom and depression by 
keeping them busy and engaged."

Lectures were provided by Google meet. "The faculty members upload 
their classes in the form of power point presentations with voice- 

overs on Google Classroom (link shared with students through email) 
and the students mention their names and roll numbers in the 

comments section once they access those recorded presentations." 
"Tutorials and practical classes are conducted as live classes on 

Google Meet, allowing interaction between teachers and students,"

Q & A PR Online lecture Google Meet, microphones, webcams ND 1

Based on the data for 30 classes for both (mid-January to mid-March for 
real-time and mid-March to mid-June for digital), overall, the trend of 

attendance percentage was higher for digital classroom as compared to real-
time. Further, the mean attendance percentage for digital classroom 

(94.32%±2.59%) was higher as compared to real-time classroom mean 
attendance percentage (85.27%±9.40%); a paired sample Student t-test 

indicated a statistically significant difference between these two (p<0.001). 
When asked what was better, 60.5% reported real time class, 25.6% 

reported digital class, and 14% said both.  12.8% was better in the digital 
class, 50% thought it was the same and 37.2% thought it was worse than 

real- time class.   38.4% thought they were less afraid to answer a question 
in a digital class, 23.3% thought more afraid, and 38.4% thought there was 

no difference.

Online lectures may be a way to increase access to content for 
some students. Training to receive online lectures may help 

students to better engage in the future. Poor network connections 
must be addressed. 

We are able to leverage online learning to address challenges in 
engaging medical students. "We need to come up with solutions 
to ensure inclusive e-learning for the medical undergraduates in 

the country while tackling the digital divide" "Open- source 
digital learning platforms and learning management software 

need to be incorporated to ensure continuity of education even at 
times of lockdowns."

1 0.5 1.5 1 0 1 1 1

Singh et al.
Medical education during the COVID-19 

pandemic: A single institution 
experience

Indian Pediatrics 5 May
medical students;

 (n = 398)
N/A Asia University Synchronous Lectures

Transition of established 
offerings online

Shift face-to-face classroom activities 
online.

4 hours daily of online instruction using Google Classroom: mix of 
lectures and practical demonstrations/ case discussions were 
employed with a break of 10-15 minutes between sessions; 

interactions encouraged with chat function. 

Chat, discussion PR, IR
Online lecture, skill 
demonstrations, case 

discussion

Google classroom G suite for 
education, orientation for faculty 

lecturers and training videos, 
troubleshooting team, short messaging 

service (SMS)

ND 1
56 % of students felt interactions in the online platform were as good or 

better than the physical classroom . 51% preferred the physical classroom 
to the e-classroom. 

The platforms were relatively easy for faculty and students to adapt 
to. 

Medical education by online education is feasible and can be 
implemented in a short period of time.

1 0.5 1 1 1 1 1 1

Vollbrecht et al.

Lessons learned while creating an 
effective emergency remote learning 
environment for students during the 

COVID-19 pandemic

Advances in 
Physiology 
Education

4 December
1st year medical 

students; 
(n=84)

Basic Science-
Neuroscience

USA University
Synchronous and 

Asynchronous
Lectures, small group, 

TBL
Transition of established 

offerings online

"Provides practical tips on an 
emergency response to transition a 

previously in person  course to a 
remote learning model for medical 

students."

"Remote, live, synchronous events were delivered with Microsoft 
Teams (Microsoft, Redmond, Washington USA). Virtual classrooms 
were created before the course start, including breakout rooms for 

TBL and other group work events....Breakout rooms were created for 
each group, and students were added to those rooms before the start 

of the course." Asynchronous narrated videos for anatomy with 
"optional 2-h weekly synchronous laboratory drop-in sessions 

provided an opportunity for students to virtually call an instructor into 
their breakout room to answer student questions, confirm student 

knowledge, or provide additional content and clarification"

Breakout rooms, 
chat, polling, Q & A

PR, IR

Online lecture, 
Narrated video 

demonstrations, 
Online TBL

Microsoft Teams, Polly TBL 1

 "The percentage of events with mandatory attendance dropped substantially 
during the remote course (15%) compared with the traditional course 

(42%)." "Students regularly expressed their understanding of the difficulties 
associated with transitioning and delivering content online rapidly, yet de-

identified student evaluations indicated that the course was considered 
adequate but less than ideal. Although grade performance in the course was 
similar overall to that  in previous years, it is important to note that student 

perception of learning in this course was that it was significantly more 
difficult, and several students mentioned heavier use of outside resources 

than during in-person courses before the pandemic." Faculty found it 
challenging to teach. 

Based on their work, the authors suggested the following for 
preparing for emergency remote learning.   Learners in different 

time zones must be considered.   There needs to be an increased in 
instructor availability for TBL synchronous sessions.   Instructors 
should be made available for student questions.  Support staff need 
to be available.  There needs to be an understanding that everything 

takes longer.   Emphasis should be put on student engagement 
strategies.  Effort should be made to flip the classroom when 

possible.  Understand that there must be reasonable expectations 
and that stressors "such as sickness, uncertainty, stay-at-home 

orders, lack of childcare, and the blurring of work-life balance can 
compound the difficulty of adjusting to remote education."    

"Completely overhauling content delivery is never an easy task, 
and adding new technology to the mix further complicates the 
situation. As more faculty undergo the process of creating an 

emergency remote learning plan for their courses it is important 
to remember that although the content should remain the same, 
the delivery of that content will likely change."  "Recent events
have allowed us to take a step back and carefully examine our 
own course. We are hopeful that this examination, occurring 

across the globe, will lead to pedagogical advances throughout 
educational systems and specifically medical education."

1 0.5 0.5 1 0 0 0 1

Wintraub et al.
Wearable technology and live video 

conferencing: The development of an 
affordable virtual teaching platform to 

enhance clinical skills education during 
the COVID-19 pandemic

Canadian Medical 
Education Journal

5 September
pre-clinical 

medical students; 
(n=ND) 

N/A Canada University Synchronous
Simulation (clinical 

skills)
New educational 

developments

"Identify an affordable and user-friendly 
device-accessory pairing compatible 

with live video-conferencing 
technology that can be adapted for use 
throughout medical or other healthcare 

education programs."

A medical student group conducted an online scan of available 
technology for purchase and delivery.  Seven digital device-accessory 

pairs were assessed doing a precordial or abdominal exam.  
Recordings were reviewed, findings were discussed, and consensus 

achieved.  Each device-accessory pair were scored on "visualization of 
physical exam maneuvers, ease of use, live videoconference abilities, 

footage quality and cost."

Video livestream IA

Remote clinical skills 
instruction using 
"point-of-view" 

wearable technology

purchase of device and accessories and 
zoom. Go-Pro, tablet, head strap, 

tripod, chest strap, wrist strap, Zoom
ND 1

Chest mounted device was easiest to use. Felt to produce the best 
recordings and be most cost-effective due to high ownership rate of 

smartphones. "After testing seven device-accessory pairings....a chest-
mounted smartphone was the best device-accessory pair for physical exam 
demonstrations....it fits any smartphone, rotates easily between portrait and 

landscape modes, and can provide a magnified field of view to capture 
examination details. "

 “All wrist and head straps were incompatible with COVID-19 
personal protective equipment requirements. Furthermore, the 
GorillaPod,© head straps, wrist strap, and tablet mount were 

cumbersome to don, set up, adjust mid-exam and produced less 
pedagogical views. The patient-mounted GoPro© and head strap did 

not capture footage beneficial for learning. All three GoPro© 
modalities were less affordable than all other device-accessory 

pairs, given that physician educators do not commonly own them. 
Their lack of direct video conferencing capabilities also increases 

concerns about security and cost."  "Start-up costs for this 
intervention can be adjusted based on the number of students per 

learning group. Testing will be important to determine the 
maximum number of students one clinical skills tutor can 

effectively teach using this platform."

"We have demonstrated that the use of a chest- mounted 
smartphone with Zoom© video conferencing technology is an 
interactive, accessible, cost-effective, and feasible adaptation 

for virtual clinical skills teaching in real time. This platform can 
help address key limitations of current online curricula by 

creating a synchronous learning environment that simultaneously 
allows student-tutor discussion and clear visualization of clinical 

interactions. We hope that our innovation, coupled with our 
ongoing studies of this platform, will help transform distanced 
clinical skills education by providing educational institutions 

with tools to bridge the gap created by the pandemic."

1 0.5 0.5 1 N/A 1 1 1

Original Research Articles

Alkhowailed et al.
Digitalization plan in medical education 

during COVID-19 lockdown
Informatics in 

Medicine Unlocked
5 September

medical students; 
(n = 647)

N/A Middle East University Synchronous PBL, lectures
Transition of established 

offerings online

Reveal the different learning strategies 
implemented during the pandemic for 

better student performance and 
achievement.

A digitalization committee was formed to take educational processes 
and educational sheets online. Online problem-based learning 

sessions were designed. 
ND PR, IR

Online lecture, Online 
PBL

Faculty for digitalization committee, 
zoom, blackboard, WhatsApp

PBL 1

650 online learning activities including lectures, tutorials, case discussions, 
PBL sessions, and seminars were conducted through virtual classrooms. 
Most students agreed that e-learning was sufficient for interactivity and 

discussion and were satisfied with their digital learning experience. Faculty 
felt that proper moderation of the virtual classroom was unsatisfactory.

Access to high-speed internet services plays a vital role for 
successful implementation of digital learning curricula. 

Psychomotor skills performed and practical and clinical settings 
requires direct hands-on training.

A problem-based learning curriculum was successfully 
transferred to an online format through organization of a 

digitalization committee, widespread access of students and 
faculty to high-speed internet, and University purchase of 

appropriate online platforms.

1 0.5 0.5 1 0 1 1 1
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Chandrasinghe et al.
A novel structure for online surgical 

undergraduate teaching during the 
COVID-19 pandemic

BMC Medical 
Education

7 September

medical students 
and post-graduate 

students; 
 (n=754)

Surgery Asia University Synchronous
Didactic (case 

discussion)
New educational 

developments

Create formal online teaching in 
surgery and develop an interest in 

clinical surgery.

Online learning activities were designed.  Teaching methods used 
included PowerPoint slides to guide discussion, panel discussion 

among faculty, case presentations, and regular discussions given via 
Zoom. Student evaluation was collected via social media. 16 virtual 
discussion-based teaching sessions that were developed focused on 

clinical surgery topics.

Peer-led, discussion IR
Lecture with 

engagement activities, 
case discussions

A minimum of 3-5 staff members to 
lead each session, Zoom and Facebook.

ND 1

Students generally agreed that they benefitted from discussion-based 
sessions through improvement of their clinical judgement and 

understanding while enhancing their interest. Half of the respondents 
participated in all sessions. 87% agreed students benefitted from the 

discussions, 88% strongly agreed that it improved their understanding, 
>98% agreed that it improved their clinical sense and around 90% agreed 

that both exam-oriented and clinical practice-oriented topics were relevant.

Lack of access to internet connectivity and online meeting platform 
can diminish utility of these online teaching sessions. Using free 

videoconference platforms set limitations on the number of 
learners who could access each learning session.

Using discussion-based teaching sessions for an audience of 
varying learner levels can enhance clinical knowledge and 
understanding while increasing student interest in clinical 

medicine.

1 0.5 0.5 1 0 1 1 1

Clemmons et al.
Building Up While Shutting Down: An 
Academic Health System Educational 
Response to the COVID-19 Pandemic

MedEdPublish 13 August
3rd and 4th year 

medical students; 
 (n=347)

N/A USA University
Synchronous and 

Asynchronous
Lectures, question and 
answer live sessions

New educational 
developments

Provide training on the pandemic (i.e., 
alternative learning experiences) during 
the suspension of clinical activities to 

support safety

A pandemic course was created focused on basic, clinical and health 
systems science, public health, and health equity related to COVID-

19. Students completed 3 learning events and associated study per day, 
including a variety of media (e.g., faculty recorded lectures, narrated 
PowerPoints, educational videos), reading materials, and select live 

sessions on Zoom. Exams were done online, flexible in time and 
location.

Discussion, Q & A, 
chat

PR, IR

Asynchronous 
lectures, online 

session with 
engagement activities

Rapid development over 2 weeks. No 
details but appears to use readily 

available resources.
ND 1, 2a, 2b

Exam 1 scores ranged from 79% - 100%. Exam 2 scores ranged from 84% - 
100%. Students appreciated the monumental effort involved to create and 

curate educational content in such a short amount of time. High yield basic 
science information, and lectures related to the scientific underpinnings of 

the COVID-19 pandemic received the highest evaluations.

Difficult to create a curriculum with evolving and rapidly changing 
information.

This course integrated basic and clinical science with the larger 
context of health equity, physician mental health, and community 

response beyond the clinical environment. This offers an 
important opportunity to prepare well-rounded future physicians.

1 0.5 1.5 1 0 1 1 1.5

Co & Chu
Distant surgical teaching during COVID-
19 - A pilot study on final year medical 

students
Surgical Practice 5 June

Final (6th) year 
medical students; 

 (n = 30)
Surgery Asia University Synchronous Simulation

Transition of established 
offerings online

Implement remote learning strategies 
to teach basic surgical skills (e.g., knot 

tying)

Students (who had previously undergone in-person surgical skills 
training) attended an identical web-based surgical skills training. 

Instructor utilized two cameras - one for close-up and another for 
video conferencing. Students had computer set up to optimize 

visualization of their hands for instructor assessment with feedback.

Feedback on skills IR, PA

Interactive surgical 
skills tutorial, online 
multi-view surgical 

demonstrations 

Camera, laptop, dedicated space for lab 
session, training session for faculty 
utilizing conferencing software and 

technologies to optimize visualization 
and assessment

ND 1, 2b

Most students indicated web-based surgical skill learning was clear and easy 
to follow with similar knowledge acquisition for instrumental knot tying. 

Comparative outcomes (in-person vs. web-based): Instrumental knot tying - 
73.4% felt similar difficulty; Hand knot tying - 36.7% found web-based 

learning more difficult.

Positioning of close-up camera focused on instructors' hands can 
facilitate demonstration (making sure camera is behind instructor 

as to not create extra burden for students to mirror hand 
placement). Students in remote learning environments need to have 

safety issues of sharps disposal addressed

Web-based surgical training can allow for interactive sessions 
with immediate feedback for student acquisition of basic 

surgical skills.
1 0.5 1.5 1 0 1 1 1

Cuschieri et al.

Spotlight on the Shift to Remote 
Anatomical Teaching During Covid-19 

Pandemic: Perspectives and Experiences 
from the University of Malta

Anatomical 
Sciences Education

9 November
1st and 2nd year 
medical students 

(n=299)

Basic Science-
Anatomy

Europe University
Synchronous and 

Asynchronous
Lectures, "group 

assignment" sessions
Transition of established 

offerings online

Transition the remaining section of pre-
clinical Anatomy education that 

typically utilized in-person lectures, 
labs, and small group sessions to a 

virtual environment and assess learner 
perspective and psychological impact 

of transition.

Panopto was utilized to pre-record remaining Anatomy lectures. 
Critical thinking skill sessions where there is a focus of clinical 
application to anatomy knowledge were transitioned to  Zoom or 
"group assignment" sessions. Clinical skills labs which previously 
provided hands-on experience were transitioned to an electronic 

resource base that included prosection videos.

ND PR

Asynchronous 
lectures, group 

assignments with 
feedback

Panopto for pre-recording lectures, 
Zoom videoconferencing, Google Meet 

real-time conferencing; time for 
faculty of Medicine and Surgery to self-
teach use of Zoom and Google Meet.

ND 1

76.7% of students expressed concern about effect of COVID-19 on their 
education. 63.4% were satisfied with their online teaching, 36.05% were 

not sure if they achieved desired anatomy learning outcomes. Pre-recorded 
lectures were the most valued aspect of the online teaching resources.. 
Interactivity of critical thinking and lab sessions were suboptimal per 

student qualitative comments. 

The biggest challenges were faced in learning how to use online 
teaching tools and transition quickly to virtual learning 

environments. Due to administrative changes (move of offices), 
communication with students was suboptimal particularly regarding 
examination information which increased levels of anxiety/stress.

Pre-recorded lectures are well-received by preclinical students 
and may be useful in addressing learners with different learning 
patterns. This is at the cost of diminished interactivity between 

faculty and learners. 

1 0.5 1 1 2 2 1 1

Fatani
Student satisfaction with 

videoconferencing teaching quality 
during the COVID-19 pandemic

BMC Medical 
Education

8 October
5th year medical 

students; 
 (n=162)

Pediatrics Middle East University
Synchronous and 

Asynchronous
Didactic (case 
discussions)

Transition of established 
offerings online

Facilitate case-based discussion using 
web video conferencing for a pediatric 

course.

11 asynchronous lectures were pre-recorded for student review. 
Faculty members led 17 synchronous case based discussions over the 

course of 5 week via Blackboard or Zoom.

Chat, whiteboard, 
discussion 

IR Case discussions

Videoconferencing via Blackboard 
Ultra and Zoom. 50 faculty orientation 
materials for Zoom provided through 

1/2 day workshop. Non-mandatory 
faculty development tools provided to 

enhance online teaching.

Community of inquiry framework 
(practical inquiry model). Sloan 
quality framework, CBL, digital / 

blended learning

1

Overall positive perspectives with online case-based discussions. Students 
felt they were encouraged to participate and that faculty explanations were 

clear. The majority of students felt that the sessions were intellectually 
challenging and that faculty positively participated in the sessions.

"Instructor presence and an interactive style were significant 
determinants of student satisfaction and the effectiveness of online 

learning environments," indicating that student satisfaction in 
synchronous learning environment are linked with teaching 

qualities despite technical difficulties.

Web-video conferencing in case-based learning "had an overall 
positive outcome on student satisfaction, and teaching quality 
relied on teaching, cognitive, and social presence rather than 

technology. However technology remains an important platform 
that supports teachers' educational activities. Thus implementing 
a blended pediatric course to augment future course delivery is 

optimal.

1 0.5 1.5 1 2 2 1 1

Garg et al.

Rapid transition of a preclinical health 
systems science and social justice 

course to remote learning in the time of 
coronavirus

Medical Education 
Online

6 August
1st year medical 

students; 
 (n =155)

Health Systems 
Science

USA University
Synchronous and 

Asynchronous
Lecture

Transition of established 
offerings online and New 
educational developments

Transition a 3-week health systems 
science and social justice course online 
due to cessation of in-person teaching

Health systems science course consisting of asynchronous self-
directed learning modules and synchronous, interactive didactic 
sessions. New content was developed to reflect systemic issues 

highlighted by the COVID-19 pandemic. Closed-book, short essay 
exam given online at end of course.

Chat, Q & A, 
discussion

IR

Lecture with 
engagement activities, 

interactive panel 
discussion 

Technology team executed time-
intensive technology testing, including 

meetings with each faculty member 
prior to sessions to troubleshoot 

accordingly. Technology availability 
had to be ensured for both faculty and 

students for successful 
implementation.

Unclear if true underpinning: 
"Established best practices for 

creation of digital learning objects 
and e-learning adaptations"

1, 2b
Final exam essay performance similar to prior years. Mixed reviews of 

independent learning modules, request for more engagement with faculty. 
Satisfaction improved over prior years (3.6/5 rating).

Chat function allowed for the sharing of related references and 
knowledge between students, enhancing engagement with learning 
material. Students can be encouraged to work more with others. 

Topics of social justice require extra support for both students and 
faculty in order to fully explore in-depth and emotional topics in a 

safe learning environment.

New multimodal methods implemented for the education of 
students in topics of social justice for remote learning was 

successful and also was time efficient.
1 0.5 1.5 1 0 1 1 1.5

Iqbal et al.
Telegram as a Tool to Supplement Online 

Medical Education During COVID-19 
Crisis

Acta Informatica 
Medica

4 June
medical students; 

 (n=203)
N/A Middle East University Asynchronous N/A

New educational 
developments

Explore the impact of Telegram, a 
cloud-based messaging and file sharing 

application, on medical student 
education

Telegram is a free, cloud-based messaging application capable of 
being used on both smartphones and desktops (www.telegram.com). It 
allows users to create groups and channels, facilitating the sharing of 

files of multiple formats, including PowerPoint presentations, 
audios/videos, portable document formats (PDFs), and Word 

documents.

Instant messaging, 
polls, file sharing

IA
Interactive online 

communication and 
sharing of content

Telegram application ND 1

Benefits include ease of access to educational resources; unlimited sharing 
capacity (no limits on group size or file size); easy communication with 

colleagues and class leaders; engagement with teachers promotes 
wellbeing; security of messages.

Downsides: can be distracting, interface complex to use, 
information overload. Resource sharing was found to be valuable.

Telegram offers more functionality and fewer drawbacks than 
other Apps and allows users to take responsibility for their own 

learning.
1 0.5 0.5 1 1 1 1 1

Jones et al.
Interprofessional education during the 

COVID-19 pandemic: finding the good in 
a bad situation

Journal of 
Interprofessional 

Care
14 August

Students of health 
professional 
programs; 
 (n=654)

Interprofessiona
l Education

USA University
Synchronous and 

Asynchronous

Small group 
discussion, discussion 

boards

Transition of established 
offerings online

Convert a large foundational 
interprofessional course to an online 

learning environment and evaluate 
impact on interprofessional 

competencies

25 online groups with 30 interprofessional students each + 1 
facilitator enrolled into online sessions. Four discussion boards 
mirroring in-person content were created for each group with an 

additional COVID-19 discussion board for application of knowledge 
of interprofessional care to current scenarios. All except one 

discussion board (Team Final Presentation) were worked on by each 
individual asynchronously.

Chat, discussion 
boards

IR Discussion boards

Online learning management system 
available for all students across 

different institutions. Discussion board 
platform and 12 facilitators to monitor 

online discussion.

ND 1

Majority (69.2%) indicated preference for in-person courses. Two formats 
roughly equivalent in content delivery, involvement, learning. Students felt 
slightly more connected in the online course. Positives: flexible schedule, 
self-pacing, time for reflection, engagement. Negatives: lack of face-to-
face interaction, less connectivity, communication challenges, unclear 

expectations, lack of feedback

More time needs to be allocated to review pedagogy for online 
teaching, learning, and best practices. Enhanced communication of 
course requirements in a stressful time and also across a student 

body from various institutions was difficult.

Interprofessional learning with, from, and about health 
profession students can take place through an online format and 

students can meet core competencies of IPE in this format.
1 0.5 1.5 1 0 1 1 1

Khalil et al.

The sudden transition to synchronized 
online learning during the COVID-19 
pandemic in Saudi Arabia: a qualitative 

study exploring medical students' 
perspectives

BMC Medical 
Education

10 August
medical students; 

(n = 60)
N/A Middle East University Synchronous

Lectures, small group 
case discussions 

Transition of established 
offerings online

Explore medical student perceptions 
regarding the effectiveness of 
synchronized online learning

Virtual curriculum at Unaizah College of Medicine included lectures, 
case discussions, 4-box case analysis, clinical case discussions, 

online seminars, and dry labs (online laboratory demonstrations). This 
qualitative study used virtual focus groups and a discussion guide with 

7 open-ended questions. Interviews were analyzed for thematic 
content.

ND PR, IR
Online didactic, case 

discussions
ND

Flipped classroom is just mentioned 
in the introduction. 

1, 2b

Online learning was overall well received. Online learning may work better 
for content learning in some areas (like basic sciences) but less so for 

others (clinical skills). Recorded lectures allowed better understanding and 
mastery of content. Online sessions saved time and performance improved, 
associated with higher levels of contentment. Preferences for future: mixed 

(clinical and TBL skills felt to be better in person)

Technical insufficiency was noted with poor internet connectivity 
and deficits in educators' basic computer skills.

Synchronized online classes were well-accepted by medical 
students, representing potential for the future of medical 

education. An organized and clear institution approach to online 
teaching and faculty mastery of technologic tools will facilitate 

adoption.

1 0.5 N/A 1 N/A 1 1 1

Kim et al.
How medical education survives and 

evolves during COVID-19: Our 
experience and future direction

PLOS One 12 December
1st - 4th year 

medical students; 
(n = 449)

N/A Asia University
Synchronous and 

Asynchronous
Lectures, online 

simulation program
Transition of established 

offerings online

"Change every first-year to fourth-year 
course to an online format except the 

clinical clerkship, clinical skills 
training, and basic laboratory classes…"

Lectures were converted into a virtual format in both pre-recorded and 
live settings. In-person small groups with appropriate personal 
protective equipment were arranged for lab practical sessions. 
Clerkship students participated in online courses on integrated 

medical humanities and clinical didactic sessions until they could 
participate on clinical teams safely under COVID-19 regulations. In-

person examinations meeting safety guidelines were held.

ND PR, IR
Online didactic, 
Telesimulation, 
Virtual slides

e-Teaching and Learning System ND 1

Students were generally satisfied with online learning experiences, and 
preferred pre-recorded lectures to live virtual or in-person lectures. 

Students acknowledged that while there was an increased flexibility to 
learning style and preference with asynchronous online learning, it came at 

a cost of interaction with faculty. Professors also felt similarly with the 
added disadvantage of increased time demand required to prepare online 

lectures. Examinations after online courses showed lower average student 
scores in the 5 of 6 tested organ systems when compared to 2018 and 2019 
student exam averages with moderate decreases in anatomy and respiratory 

system courses.

Preparation of pre-recorded lectures can increase time demand on 
faculty, especially with regards to copyright issues and personal 
information protection. "Professors' conservative tendencies and 

reluctance also serve as obstacles to the spread and long-term 
adoption of online learning in medical education."

"The inevitable transformation of medical education caused by 
COVID-19 is still ongoings, further research into how future 

physicians will be educated is needed." Online learning can result 
in a high level of student satisfaction as it allows for flexibility 
to tailor to individual learning styles. However, obstacles in the 
time demands and faculty willingness to develop online learning 

programs can limit its utility. More research should be 
conducted to evaluate the impact of online learning in student 
acquisition of knowledge in comparison to in-person learning.

1 0.5 1 3 0 2 1 1.5

Lapane et al.
Rigor and reproducibility training for 
first year medical students in research 

pathways

Clinical and 
Translational 

Science
11 December

1st year MD/PhD 
and Clinical & 
Translational 

Research Pathway 
students; 
(n=19)

N/A USA University
Synchronous and 

Asynchronous
Small group sessions, 
formal debate session

New educational 
developments

Create an online competency-based 
curriculum for rigor and reproducibility 
directed to first year medical students 

enrolled in research programs.

Pass/Fail course with flipped classroom style, small groups, and 
facilitated debates in 8 (2 hour) sessions. Each session required pre-
work. Three main content areas were reproducibility, replication, and 

blind data analysis.

Discussion, debate, 
problem-solving 

exercises, reflection
IR, CR

Online session with 
engagement activities, 
Debate, Final project 

presentations

Zoom, deep dive research for content 
areas within each class

Reflective learning framework 1, 2b

Evaluation by one of the curriculum designers through individual interviews 
with course directors and four student focus groups showed positive 

reviews of the course overall with teaching effective strategies. However, 
students felt that a reduction in pre-work due to time demands. Most 

students did not participate in optional 5-minute quizzes, and those who did 
performed poorly.

"Highly interactive, small group classes worked well with breakout 
rooms in Zoom." "Quizzes should be replaced with end of class 
polls to reinforce key messages." Reminders should be sent to 

students to ensure adequate class reparation.

Online interactive courses like this allowed for improving 
student knowledge of reproducibility crisis and increasing 

research quality.
1.5 0.5 1 1 0 2 1 1.5

Liang et al.
Student-Led Adaptation of Improvement 
Science Learning During the COVID-19 

Pandemic

Peer-Reviewed 
Reports in Medical 
Education Research 

7 September
1st year medical 

students;
(n=8)

Health Systems 
Science

USA University Synchronous
Group-assignment, 

small group, lectures
Transition of established 

offerings online

"Adapt a clinic-based improvement 
curriculum into a virtual experience 
where first-year students respond to 

patient needs while adhering to social 
distancing measures."

A student-led curricular shift to a virtual environment for 
improvement science learning included didactics and project-based 

learning utilizing application of the Model for Improvement. Students 
worked in groups of 4 through virtual meeting platform and cloud 

services to go through 3 plan-do-study-act cycles and synthesize their 
work.

ND PR, CR
Online didactics, 

Project-based learning 
with coach

WebEx, Box file software ND 1

Students enjoyed the sessions. Students generally enjoyed their work in this 
course and five main themes were identified in the survey results; learning 
by doing via improvement work, enjoyment of virtual team-based learning, 
project relevance to COVID-19, utility of quality improvement tools, and 
continuous curriculum improvement with student feedback enhanced their 

learning environment.

There were student concerns with sessions being too long, too 
much work outside of class, and insufficient practice with quality 

improvement tools.

First year medical students can learn about and apply quality 
improvement techniques via virtual curriculum and team-based 

discussions/reflections.
1 0.5 1 1 0 1 1 1

Mahima et al.
Perception of undergraduate medical and 
dental students towards learning anatomy 

in google classroom

Indian Journal of 
Public Health 
Research & 

Development,

9 October
 medical and dental 

students; 
(n =207)

Basic Science-
Anatomy

Asia University Asynchronous Lecture
Transition of established 

offerings online

Assess  the  perception  of  students  
towards  learning Anatomy  in  Google   
Classroom; to identify the challenges  
and  barriers  faced  by  the  students  
towards learning Anatomy in Google 

Classroom

Anatomy virtual class was created in Google classroom. Students 
were given a class code that allowed them to join and access lesson 

plans and materials such as downloadable videos and voice over 
PowerPoint materials. These were uploaded daily and accessible at 

any time by any student. Students submitted assignments which were 
graded and completed an exam. Students completed a questionnaire in 

Google form after 2 months. 

ND PR
Asynchronous 

lectures

Google classroom (need a Gmail 
account, free), facilitator creates a 

class code

"Beyond the classroom learning" 
(personalized, competency based and 

student centered environment) is 
mentioned in the background.

1

 Most students agreed it was easy to sign into/understand Google 
classroom, but less easy to submit/receive assignments. Lecturer feedback 
was found useful. They did not feel activities in Google classroom helped 

them come up with new ideas or develop self learning/critical thinking 
skills. Students strongly agreed that lecturers were friendly/ approachable, 

but less strongly that lecturers were engaging. Most would recommend 
Google classroom in the future, but agreed less strongly that it would be 

their first choice as a learning tool. Some struggled with internet 
connectivity and felt Google classroom was better suited to cognitive than 

psychomotor learning. 

Teachers should train students in how to receive and submit 
assignments and should orient them to the system so they know 

how to navigate the Google classrooms platform from the outset. 
Teachers should focus on utilizing the platform to better enhance 

critical thinking skills and creativity. Teachers must integrate 
activities to maintain the learner’s attention such as quizzes, picture 

and clinical vignette based questions. Teachers should work on 
making online learning more interactive.

Google classroom is an effective teaching and learning tool 
based on positive response for most of the items in the 

questionnaire. Proper training should be given on its use which 
will enhance the students performance and a successful learning.

1 0.5 1 1 0 1 1 1

Martinez et al.
Addressing the Rapidly Increasing Need 
for Telemedicine Education for Future 

Physicians

Peer-Reviewed 
Reports in Medical 
Education Research 

4 August
1st year medical 

students; 
(n=47)

Clinical Skills USA University Synchronous
Lecture, standardized 
patient, small group 

discussion

Transition of established 
offerings online

Develop a curriculum introducing 
students to telemedicine while teaching 

history taking and clinical skills.

Students took part in 3 session. Each session involved 3 components: 
first, students underwent a 30 minute didactic covering how to 

conduct telemedicine encounters as well as benefits/ limitations of 
virtual visits. Then, a 30-45 minute SP encounter. Faculty provided 

feedback. Students submitted a note. The SP session was followed by 
virtual small group sessions 1 week later for reflection with the 

clinical faculty member. 

Telesimulation, 
feedback, reflection

IR Remote clinical skills
Faculty facilitators, web-conference 

platform, standardized patients
ND 1, 2a, 2b

"Students overall found the sessions helpful for refining their history-taking 
skills and that the knowledge gained would be helpful in their future 

practices. They felt the online platform was a useful way to interact with 
patients, but had frustrations with technical difficulties. They also expressed 

a greater appreciation for the ability to perform an in-person physical 
examination. Students performed similarly on the Objective Structured 

Clinical Examination (OSCE) station in person compared to virtual visits 
(mean score 93% vs 93.75%)"

Learners appreciated the convenience of meeting a patient over a 
video platform, but simultaneously expressed frustration with 

technical difficulties. 

"Introducing telemedicine during a first-year medical school 
clinical skills course provides students with opportunities to 

refine their clinical skills while introducing a skill that will be 
commonplace in the post pandemic environment. This 

curriculum could be adopted not only during a time of necessary 
distance learning, but also continued as in-person education 

resumes."

1 0.5 0.5 3 0 1 1 1.5

Mohos et al.
Doctor-patient communication training 

with simulated patient during the 
coronavirus pandemic

 Orv Hetil
10 August

medical students; 
n = 86

Clinical Skills Europe University Synchronous
Small groups, 

standardized patients
Transition of established 

offerings online
Provide online communication skills 

training

Communication skills sessions were held on Zoom with a SP. Each 
student records an interaction with a SP. They then meet in a small 

group of 5 students with a faculty facilitator. Videos are analyzed as a 
group. Student provides self-reflection and faculty / peers provide 

evaluation/feedback.

Telesimulation, 
feedback, reflection

IR Remote clinical skills
Zoom, SPs, family physician mentors 

(training for both).
ND 1

Majority of students felt sessions met the learning objectives, were useful, 
and instructors were prepared (4.45, 4.06, and 4.78 out of 5, respectively). 

Students satisfied with organization and technical management. Several 
highlighted the simulated patient as a rewarding component, allowing for 

constructive feedback and self-reflection.

Non-verbal communication is challenging in the virtual 
environment. Lack of infrastructure, appropriate training, and 

teaching attitudes were challenges.

The implementation of the online practice was successful. 
However, lack of personal contact is a negative. Therefore, 

online formats cannot be considered a complete replacement to 
personal communication training but can be a supplement.

1 0.5 1 1 0 1 1 1

Naidoo et al.

Confronting the challenges of anatomy 
education in a competency-based 

medical curriculum during normal and 
unprecedented times (COVID - 19 

pandemic): Gagne, Peyton and Mento to 
the rescue

JMIR Medical 
Education

15 June
1st year medical 

students; 
(n=172)

Basic Science-
Anatomy

Middle East University
Synchronous and 

Asynchronous
Small group,  lecture

Transition of established 
offerings online

Apply pedagogical framework to allow 
anatomy education to continue in 

virtual environment

Applied a pedagogical framework for blended learning. Designed a 
social media application 'interactome' to allow different steps in 
blended learning process. Following a flipped classroom format - 

didactics and demonstration videos were provided asynchronously in 
advance on Microsoft Teams or YouTube, then learners came together 
in small groups for case discussions. A faculty instructor moderated 

discussion in Microsoft Teams and WhatsApp.

Discussion PR, IR

Asynchronous 
lectures, small group 

discussion, group 
texting

Microsoft Teams, WhatsApp, YouTube. 
Extensive instructor training required. 
Reduced number of cadavers needed.

Blended pedagogical framework, 
instructional design models of 

Gagne’s nine-events of instruction 
with Peyton’s four-step approach, 

Mento’s 12-step change management 
model. 

1, 2b

Overall positive feedback from students. The framework led to a trend 
towards better performance in summative exams .  "~ 79% of the students in 
both cohorts where the pedagogical framework was implemented, strongly 
agreeing with the highest grading score “extremely satisfied". "Majority of 
the students (~71%) in both the cohorts where the pedagogical framework 
was implemented, indicated in open-ended comments that the instructional 

plan... should be implemented across all structure- function courses in 
anatomy education, and if possible, especially in practical sessions 

involving dissection or discussion of clinical scenarios."

Instructors reluctant to adopt and modify their teaching approaches 
(created training for this). Group dynamics can become an issue if 

students become distracted - may need peer tutor in group. 
Approach may work better if also combined with radiology.

Able to teach anatomy during unprecedented times. Experienced 
reluctance from tutors to adapt to new delivery method (flipped 

classroom) but have designed further training to help combat 
this. Online learning may solve issue of a lack of cadavers in 

middle eastern countries.

1.5 0.5 0.5 3 1 1 1 1.5

Newcomb et al.

Building Rapport and Earning the 
Surgical Patient's Trust in the Era of 
Social Distancing: Teaching Patient-

Centered Communication During Video 
Conference Encounters to Medical 

Students

Journal of Surgical 
Education

6 June

4th year medical 
students, faculty, 

observers; 
(n=11)

Surgery USA
Academic 
hospital

Synchronous
Lecture, standardized 

patient
Transition of established 

offerings online

Design an effective online 
communication skills training for 

students entering surgical specialties.

2-hour virtual class focused on telecommunication held on Zoom. 
Following a brief didactic component about building virtual rapport 

and trust, students and faculty discuss patient centered communication 
experiences. Students then participate in two 15-minute role plays 

(Table 1: a surgical clinic consult and disclosure of a surgical 
complication). Faculty and peer observers then provide feedback.

Role play, 
telesimulation, 

feedback, reflection
IR Remote clinical skills

2-hour zoom session. 2 facilitators. 1 
volunteer simulated patient with acting 

training. No info on prep time.
ND 1, 2a

Overall positive feedback. Student confidence improved in all domains of 
video communication. Particularly liked the interactive aspects to retain 
focus and the real-time feedback from faculty with direct observation.

Increased focus is required to communicate empathy and concern 
on video call. Patient distress was more difficult to interpret. 
Decreased ability for eye contact and physical touch may be 

mitigated by use of real time feedback as a method of emotional 
support, similar to observation that increased vocalization by 
student interviewer demonstrated attention to and emotional 

involvement in a patient's story. "Proper lighting and positioning 
relative to the camera were particularly important and body 

movement required “narration” to minimize misinterpretation."

Telemedicine is a promising area for expansion and session 
received positive feedback. Aim to expand it over curriculum. 

Our training plan appears effective at engaging learners and 
improving skills and confidence, and identifies areas of focus 

when teaching virtual communication skills.

1.5 0.5 1.5 3 0 1 1 1.5

Parker et al.
Remote Anatomic Pathology Medical 
Student Education in Washington State

American Journal of 
Clinical Pathology

7 August
3rd and 4th year 

medical students; 
(n=70)

Basic Science-
Pathology

USA University
Synchronous and 

Asynchronous
Lecture, small group

Transition of established 
offerings online

Provide remote anatomic pathology 
elective

2-week, interactive, online organ system-based anatomic pathology 
course: Activities are tailored to the non pathologist future clinician, 
emphasizing basic microscopy and pathology terminology. Lectures 

delivered via Zoom. Multiple strategies to increase engagement while 
distance learning employed, including flipped classroom, screen 

annotation, case-based discussions and slide presentations (via online 
digital platform PathPresenter.net).

Chat, discussion  IR, IA

Online didactic, small 
group discussion, 

online case 
conference with 
digitalized slides

Zoom, PowerPoint, PathPresenter, 
Canvas, Microsoft Teams. 2 months to 
develop course. 3 course faculty, TAs 

and Canvas administrators.

ND 1, 2a, 2b

Feedback overwhelmingly positive. Preliminary results suggest increase in 
pathology knowledge and elevated student opinions about pathology. 10-
fold increase in students undertaking pathology placement (as opposed to 
face to face placement). 2 students now interested in career in pathology.

Initial concerns that students may take passive approach. Addressed 
this by using case-based scenarios, annotate function on 
PathPresenter and flipped classroom model. Reliance on 

technological interactive tools to enhance synchronous learning: 
annotation function, webcam use, virtual slide sessions gave biggest 

impact.

Online learning has made pathology learning accessible for 
medical students. Can be used in future for other non-pandemic 

related barriers to learning.
1.5 0.5 1.5 3 0 1 1 1.5

Prasad et al.
Online interprofessional simulation for 

undergraduate health professional 
students during the COVID-19 pandemic

Journal of 
Interprofessional 

Care
5 September

4th year medical 
students, 

midwifery 
students; 
(n=71)

Interprofessiona
l Education

Oceania
Academic 
hospital

Synchronous and 
Asynchronous

Simulation 
New educational 

developments

Understand role of synchronous remote 
learning through simulation and impact 

on interprofessional interactions

Obstetric and Neonatal simulation (ONE-sim) interprofessional 
workshop covering maternal and neonatal emergencies, PPE and crisis 
resource management. Students given pre-reading and access to online 

videos on maternal emergencies prior to the session. Workshop 
structure: 1) Initial briefing (5 min), 2) Three Scenarios (20 min 
each), 3) Debrief (40 min). Workshop was led by a team of four 
(obstetrician, pediatrician, 2 midwives with extensive clinical and 

teaching experience), who simulated the emergency scenarios, which 
were live streamed to students via video conference.

Breakout rooms, 
discussion, debrief 

IR
Observation of 

interprofessional 
simulation 

Workshop led by team of 4 facilitators 
(obstetrician,

pediatrician, and midwives with 
extensive clinical and teaching 

experience). Zoom.

Connectivism, learning and 
knowledge rely on the diversity of 
opinions, and the learning process 
itself occurs through connecting 

various information sources.

1

"Students reacted positively to the online simulation and interacted 
collaboratively with each other during the video conference (Table 1)." 

"Moreover, the intervention shows that interprofessional interaction 
between workshop participants and group reflection is possible in online 

debrief groups." The authors also liken the online interprofessional actions 
to building an e-learning community and situate this within connectivism 

theory.

Live streaming the scenario helps it most closely simulate the face 
to face impromptu sessions and what emergencies look like in real 
life, but it is more resource and time intensive and less optimized 
than a prerecorded video. The authors ultimately decided to use 

prerecorded videos for future iterations. "When students simulate 
the clinical scenario themselves, as ordinarily occurs in simulation-
based learning, they may be focusing only on the next task ahead of 

them. Instead, by watching facilitators simulate the emergency, 
students have time to reflect upon the strengths and weaknesses in 

the approach taken by the team and critically appraise their 
communication and cohesion." 

IPE can be achieved in a useful and meaningful way using online 
platforms. May be useful ongoing post-pandemic. Needs further 

evaluation.
1 0.5 0.5 1 0 1 1 1

Rehman & Fatima

An innovation in Flipped Class Room: A 
teaching model to facilitate synchronous 

and asynchronous learning during a 
pandemic

Pakistan Journal of 
Medical Sciences

6 August
2nd year medical 

students;
 (n= 98)

N/A Asia University 
Synchronous and 

Asynchronous
Lectures, case 

discussion
Transition of established 

offerings online

"Conduct an on line Flipped Class 
Room (FCR) to facilitate synchronous 

(in class activity) and asynchronous 
learning [Virtual Learning Environment] 

and acquire feedback of the learning 
experience from medical students."

This study was done on 2nd year students undergoing their Endocrine 
Reproduction Module. "Pre reading material and pretest was shared 
with the students via Virtual Learning Environment one week before 

the class. Microsoft Teams was used to conduct online session by two 
facilitators, where student discussion on case studies was encouraged. 
A WhatsApp group was created with the facilitators to respond to any 

student queries. The session was recorded and later uploaded on 
Virtual Learning Environment."

Chat, discussion PR, IR
Asynchronous 
lectures, Case 

discussion

Microsoft Teams, WhatsApp, faculty 
facilitators. "The two facilitators had 

six meetings to clarify and finalize the 
learning outcomes, key concepts, 

prepare the pre reading material and pre-
watching (videos), peer review the 

teaching plan, modify and revise the 
clinical scenario." 

Flipped classroom, (virtual learning 
environment, e-learning)

1, 2b

"The average score for the pretest and posttest was 19.67 ± 1.37 and 24.60 
± 1.34 respectively (p value <0.05). The learner curve showed an increase 
in the knowledge learned by 4.93 points (p value <0.05). Fifty-five percent 
students felt that placement of session was appropriate and were satisfied 

with the instructions and expected outcomes, received constructive 
feedback for improvement and generated positive attitude towards learning."

Providing the active interaction in an online discussion forum was 
key; the authors achieved this through use of the chat box. Students 
were generally satisfied and felt the activity enabled self-directed 

learning, development of new knowledge, and correcting of 
mistakes. Students had multiple venues to provide feedback to 
instructors (WhatsApp, Virtual Learning Environment, email). 

Because the content was recorded and uploaded, it was available to 
students asynchronously and they appreciated this flexibility to be 

able to review material on their own time. 

"The innovative model of an online flipped class room through 
facilitation of synchronous and asynchronous learning 

empowered student’s engagement and interactive learning. 
Students perceived this as a great learning experience which they 
enjoyed with positive reinforcement from feedback given by the 

facilitators. They suggested continuation of this model for 
further learning sessions in other modules of undergraduate 

medical education at Aga Khan University."

1.5 0.5 1.5 3 2 2 1 1.5

Rosasco et al.
A Randomized Study Using Telepresence 

Robots for Behavioral Health in 
Interprofessional Practice and Education

Telemedicine 
Journal and  e-

Health
8 October

osteopathic 
medical, physician 
assistant, nursing, 

nutrition, 
paramedics, and 

pharmacy students;
 (n=43 total)

Interprofessiona
l Education

USA University Synchronous
Lecture, 

telesimulation, 
standardized patients

New educational 
developments

"Assess attitudes, perceived 
proficiency, and confidence, and 

related telesimulation outcomes from a 
cohort of interprofessional health care 

students engaged in a standardized 
patient (SP) behavioral health 

screenings, Determine if implementing 
telesimulation to practice basic 
behavioral health interviewing, 

counseling, and agenda-setting skills 
enhances student’s attitudes, 

proficiency, and confidence regarding 
telemedicine compared with in-person 

patient simulation."

"45 min didactic lecture and a video instruction demonstrating 
different contextual interviews, comparing more effective interviews 

with less effective ones." Block randomized  to administer a 
contextual interview for mental health concerns of a standardized 

patient (SP) OR telepresence robot.  "Robot group received 5 min of 
additional instruction on how to use the robot via the web browser 
(Google Chrome, Mountain View, CA), a laptop camera, a laptop 
microphone, and a laptop’s arrow buttons for direction control."  

Telesimulation with SPs was performed utilizing the Ohmni 
Developers Kit robot.  Each participant was offered a debriefing 

session to ensure that the safety and comfort of the SP encounter and 
simulation experience were within normal/baseline limits.

Telesimulation IA
Interview of 

standardized patient 
using robot

SP, Omni developer's kit Robots, sim 
center and staff

ND 1, 2a, 2b

The telepresence robot group "experienced a small difference in the mean 
change in the CIOF-A summed response when compared" with the in person 
(IP) study group... "more substantive differences were determined by mean 

changes in the CSAS positive subscale. The mean (SD) increase in the 
positive subscale was 2.50 (3.40) for the telesimulation group compared 
with 0.11 (3.27) for the in-person group....Similarly, the CSAS negative 

subscale showed a mean (SD) decrease for the telesimulation group, while 
the in-person group increased on average [-0.65 (3.73) vs. 1.67 (5.34), 

d=0.51]....There were small to moderate differences in the task load 
(insignificant) as the telesimulation group had mean (SD) values less than 

the IP study group [52.8 (11.20) vs. 56.7 (10.67), d = 0.36]. 

These data indicate that participants utilizing telesimulation to 
perform the contextual interview felt as comfortable performing 
the interview in person. This provides promising data to further 

investigate teaching telemedicine through telesimulation in 
professional health care programs. "participants stated that 

performing the interview using a robot provided an ‘‘electronic 
emotional barrier’’ and as such, they felt more comfortable 

performing the task. However, the students admitted that their 
comfort may have come at the expense of increased difficulty 

establishing rapport with the patients. Finally, students who 
performed the telepresence robot interview felt that the conclusion 
of the interview was hindered by needing assistance with the door 

to exit the room."

"Health sciences students utilizing a telepresence robot in an SP 
scenario to perform a behavioral health screening felt as 

comfortable and competent as those health sciences students 
performing the same behavioral health screening in person."

3 0.5 1.5 3 3 2 1 1.5
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Roy et al.

A study on students' perceptions for 
online zoom-app based flipped class 

sessions on anatomy organized during the 
lockdown period of COVID-19 epoch

Journal of Clinical 
and Diagnostic 

Research
4 June

medical students; 
(n=199)

Basic Science-
Anatomy

Asia University
Synchronous and 

Asynchronous
Lecture, Q&A

Transition of established 
offerings online

Implement a flipped classroom model 
on Zoom to teach Anatomy

Ten gross Anatomy topics and 10 histology slides (total 15 sessions; 
one session for each gross anatomy topics and five sessions covering 

two slides for each day) were discussed in flipped class mode. For 
each session, the text materials were shared with students on 

WhatsApp two days before. Students generated a list of questions 
from these materials. On the third day, face-to-face interactive classes 

were undertaken using the Zoom platform."

Q & A PR, IR
Online didactic, Q & 

A live session
WhatsApp, Zoom (free version), 

Google form
Flipped classroom 1

92% of students preferred sharing materials in advance. 2/3 desired 
asynchronous learning using YouTube videos. Internet connectivity was a 
major concern for 61%. Majority of the students felt overwhelmed with 6 

day/week anatomy sessions. 77% did not want to continue with online 
sessions once face to face returned and 40% felt unable to keep up with the 

learning.

Challenges included lack of adequate preparation, infrastructural 
weakness, and lack of expertise of the participants. Concerns re: 
using the free version of zoom - are people joining who shouldn't 
be? Students wanted to use paid version to ensure security and for 

longer class length.

Most students did not want to continue with online education 
after the pandemic - likely due to poor connectivity and feeling 
overwhelmed by amount of sessions. The majority of students 
preferred in person learning, but also acknowledged that the 
switch to online teaching was somewhat rushed and future 

planning would help optimize it.

1 0.5 0.5 1 0 1 1 1

Rutledge et al.
Telehealth Education: An 

Interprofessional Online Immersion 
Experience in Response to COVID-19

Journal of Nursing 
Education

7 October

medical, advanced 
practice nursing, 
physical therapy, 
athletic training, 

speech and 
language 

pathologist, 
clinical 

counseling, 
pharmacy, dental 

hygiene, and social 
work students; 

 (n=67 total, n=32 
medical students) 

Interprofessiona
l Education

USA University
Synchronous and 

Asynchronous
Small group, lecture, 

group assignment
Transition of established 

offerings online

Offer an interprofessional experience 
through a totally online format, prepare 

students to embrace telehealth as a 
modality for providing care in 

situations such as the COVID-19 
pandemic, and develop future telehealth 

users and/or champions 

2 week telehealth immersion experience. PHASE 1: small group 
discussion after online modules/readings, PHASE2: video reviews of 
various situations (to replace the hands-on telehealth) of excellent, 

good, bad telehealth. PHASE 3: Team presentation addressing current 
events related to COVID-19; changes in health care delivery, policy, 

and reimbursement because of COVID

Discussion, file 
sharing

PR, IR, CR

Asynchronous video 
review, 

interprofessional team 
discussions, 
 team project 
presentation  

Demonstration videos, online 
materials, facilitators. Students also 

used cell phones, email, virtual meeting 
platforms, and online file sharing and 

synchronization to work across 
geographic locations. 

4-P of Telehealth (planning, 
preparing, providing, and 

performance) was coined by first 
author and used as a framework. 

[This is basically the ADDIE model]. 
The article also mentions The 

National Quality Forum (2017) 
framework for measuring telehealth 
out-comes as well as the multicenter 

collaborative pediatric research 
network Supporting Pediatric 
Research on Outcomes and 

Utilization of Telehealth (SPROUT) 
that developed the Telehealth 
Evaluation and Measurement 

(STEM) Framework. 

1, 2a, 2b

"Significant improvements in scores occurred on all the scales following 
the administration of the online telehealth program", suggesting the 

program improved confidence in planning/providing a telehealth program. 
Scores on the Telehealth Etiquette Knowledge scale increased after the 

program. MD students had lower pre-program scores than non-MD 
students. After the program, MD students improved in their telehealth 

etiquette knowledge, aligned with other providers. There was appreciation 
for the telehealth rotation with an increased understanding and awareness of 

the impact of telehealth as well as an appreciation for the rapid faculty 
response and the high value placed on relevant, engaging learning 

experiences. 

"COVID-19 pandemic provided the opportunity for students to fully 
immerse themselves as individual learners and in a collaborative 
team environment. As a result, students embraced telehealth and 

voiced appreciation for the current focus. The realism of the 
program was relevant and underscored the importance of 

telehealth." "The model focusing on the four Ps of telehealth 
provided a blueprint that can be followed to ensure that future 

telehealth programs incorporate the components needed to develop 
and implement successful and comprehensive telehealth 

educational programs." "Faculty learned how a program that was 
previously hybrid in delivery nature could be successfully 

implemented and offered completely online."

A "comprehensive telehealth education should focus on more 
than just delivering telehealth but also planning and preparing for 
its delivery.  Programs such as this online program can serve as a 

model for future telehealth programs to prepare providers."

1.5 0.5 1.5 1 3 2 1 1.5

Shahrvini et al.
Pre-Clinical Remote Undergraduate 

Medical Education During the COVID-
19 Pandemic: A Survey Study

BMC Medical 
Education

13 June
1st and 2nd year 
medical students; 

(n=268)
N/A USA University

Synchronous and 
Asynchronous

Lectures, small group
Transition of established 

offerings online
Transition pre-clerkship curriculum 

completely online

Preclinical curriculum entirely shifted to remote learning. Organ 
system block lectures asynchronously viewed and final exams taken at 

home. Lab manuals posted for Anatomy and Histology and office 
hours provided. Clinical skills conducted remotely (minus the 

physical exam) with SPs. Problem based learning sessions given 
synchronously on Zoom. Clinical apprenticeships were cancelled.

ND PR, IR

Asynchronous 
lectures, online office 

hours, small group 
discussion, telehealth 

visits 

ND

"Nonetheless, videocasted lectures 
and virtual learning platforms have 
impacted the way students engage 

with and participate in curricula, both 
of which are key aspects of health 

professions education according to 
the social learning perspective of 

situated learning theory..." "Rooted in 
the cognitive learning theory, we 
aimed to continue empowering 

learners with the necessary tools to 
progressively master fundamental 

knowledge in the pre-clinical 
curriculum"

1

Most enjoyed the flexibility of the lectures being online. Most felt a 
profound impact of the loss of clinical exposure and stated that this reduced 
their motivation. 90% felt that lab-based learning was impacted - anatomy, 

pathology and ultrasound.

Students found the impact of losing clinic exposure was profound; 
they stated that these sessions were what motivated them during the 

more academic sessions. Most positive feedback was for the 
increased flexibility and the allowance of self-paced learning. 

Technical difficulties were a barrier to learning. Digital fatigue was 
high with some sessions lasting 3-4 hours. 50% of students wanted 

to continue with the pre-recorded videocasted lectures.

Remote learning had some negative impacts on pre-clinical 
learning, related to the loss of clinical experiences, loss of 

practical hands on experience in laboratory courses, and 
disconnectedness negatively impacting mental health. Positive 

aspects included more flexibility, opportunities to explore 
different learning resources, and time to focus on wellness.

1 0.5 1.5 1 1 1 1 1

Singal et al.
Anatomy education of medical and dental 
students during COVID-19 pandemic: a 

reality check

Surgical and 
Radiological 

Anatomy
7 November

1st year medical 
students and dental 

students;
 (n=40 medical,  

n=40 dental)

Basic Science-
Anatomy

Asia University Asynchronous Lectures
Transition of established 

offerings online

"Understand the visible and invisible 
potential challenges being faced by the 

1st year medical and dental students 
while attending digital anatomy 

classes."

Digital anatomy education (not otherwise described). ND PR
Asynchronous 

lectures 
ND ND 1, 2a

"Majority (65%) of the students agreed that they missed their traditional 
anatomy learning i.e., dissection courses, face to face lectures and 

interaction with mentors. The students strongly felt the lack of confidence 
and difficulty in the topics completed without dissections, models, 

microscopic slides and other modalities. 83% felt lack of proper gadgets, 
high-band width and strong internet connections, a potential barrier in their 

digital learning. Lack of self-motivation was felt by 69% students."

"Though majority (74%) were digitally literate however 26% were 
not well versed with the technology to attend online classes, hitting 

extra burden, effort and time to manage their studies." "The real 
situation was that, most of the students were using smart phones for 
their online learning. In a visual and three dimensional subject like 
anatomy the small size of smartphone screen may hinder the proper 

understanding of the subject." "Majority (83%) felt the lack of 
proper gadgets, high band width and strong internet connections; a 

barrier in their current learning." "the students who belonged to 
distant places (80%) could not manage to get all the books and 

study material at their homes which further hindered their learning." 

"The current situation of anatomy education is not intentional, 
and is not the long term silver bullet solution for a visual subject 
like anatomy. Though learners face a lot of challenges, however, 
a shift to online must be supported at this time of health crisis. 

As the digital learning may go for indefinite period, the feedback 
of students may be helpful for relevant and timely modifications 

in digital anatomy education."

1 0.5 1 1 0 1 1 1

Steehler et al.
Implementation and Evaluation of a 

Virtual Elective in Otolaryngology in the 
Time of COVID-19

Otolaryngology–
Head and Neck 

Surgery
6 July

3rd year medical 
students; 
(n=12)

Otolaryngology 
(ENT)

USA University
Synchronous and 

Asynchronous
Small group, lecture

Transition of established 
offerings online

Develop a virtual otolaryngology 
medical student elective to teach the 
basic tenets of otolaryngology and 

increasing exposure to the specialty.

"1-week virtual otolaryngology curriculum" conducted via home 
conferencing software. Program consisted of "lectures, case-based 

learning, and walk-throughs of surgical videos" Didactic sessions with 
faculty and residents via Zoom. Otolaryngology (ENT) videos 

covering basic anatomy and exam techniques provided. Pre-readings 
prior to each session. 2 hours of morning lecture, 2 hours of 

afternoon lecture. Students also attend department grand rounds.

ND (they reference 
an article about 
engagement but 

don't state what they 
did)

PR, IR

Online didactic, 
surgery walk-
throughs, case 

discussions

Faculty, residents and senior medical 
students came together 4 weeks prior 

to elective. Zoom
ND 1, 2a, 2b

Pre-post results demonstrated learning. 92% of students reported increased 
understanding. Scores on summative assessments were significantly higher 

(P <.001). 92% of students reported either ‘increased’’ or ‘‘greatly 
increased’’ interest in otolaryngology post course. Students appreciated 

course organization, formative assessments, and case-based learning"

Limitations included that the course was developed rapidly and 
couldn’t be piloted, which resulted in technical difficulties, and the 

assessment was also not comprehensive.

"Our experience suggests that virtual curricula can be utilized to 
enhance surgical education of medical students even after the 

resumption of clinical duties, especially for surgical specialties 
that would otherwise receive little attention."

1.5 0.5 0.5 1 N/A 2 1 1.5

Sudhir 
 et al.

Adapting to the need of the hour: 
communication skills simulation session 
using an online platform during COVID-

19

MedEdPublish 7 May

medical students; 
(n=ND)

Clinical Skills Middle East University Synchronous Standardized patient
New educational 

developments

"Develop a plan for training on 
communication skills remotely, 

identify an online platform, pilot an 
online communication skills session 

using the identified platform and 
evaluate the effectiveness of the 

process."

Communication skills training session for 2 groups of students 
involving facilitators and simulated patients were conducted 

simultaneously using 5 sub channels on Microsoft Teams: a general 
channel, facilitator channel, SP channel, and simulation group A and B 

channels.

Debrief IR Remote clinical skills
Microsoft teams, standardized patients, 

standardized patient trainers, faculty 
facilitators

ND 1

Participants thought objectives were met.   90% believed the online 
platform was user friendly and easy to use. "All participants believed that 

the tool allowed users to communicate through
different channels (audio, visual, textual) and allowed for non-sequential, 
flexible/adaptive engagement with resources. Another feature which the 

participants found helpful was, the tool does not require equipment
beyond what is typically available to instructors, SPs and students 

(computer with built-in speakers and microphone, camera, internet 
connection, etc.). Majority of the participants agreed that facilitation of 

prebriefing, scenario and debriefing over online platform was effective even 
though they were doing it for the first time."

Debriefing seemed as effective virtually as in person and may have 
been more intense with fewer distractions.

Not all simulations sessions can be replaced virtually or online, 
but communication skills training can be facilitated. Pre-briefing 

and preparation is critical to success.
1 0.5 0.5 1 N/A 0 0 1

Tan et al.

The conduct of pediatric surgery 
collaborative learning cases via an online 
platform during the COVID-19 outbreak: 

challenges and lessons learnt

MedEdPublish 9 November
3rd year medical 

students; 
(n=302) 

Surgery Asia University Synchronous Small group
Transition of established 

offerings online

Compare the student and tutor 
experiences between being taught in the 

physical classroom and the virtual 
classroom.

8 clinical student subgroups and 5 pediatric surgery tutors participated 
in a virtual classroom using Microsoft Teams.  

Polls, quizzes, 
breakout rooms, 

discussion
IR Case discussions Microsoft Teams, Poll Everywhere

"As an adaptation to the 
Collaborative Pedagogical Model 

employed by the Faculty of 
Education, University of Cambridge, 

a new approach termed as 
Collaborative Learning Cases was 

implemented....to facilitate 
integration and collaborative learning 

(Lee et al., 2018). This initiative 
allowed pre-clinical students to 

integrate biomedical science 
knowledge through a pedagogical 
approach of which active learning 

involving the scaffolding of 
knowledge and collaboration in a 

shared dialogic space were 
encouraged."- describe what was 

before pandemic and then only pivot 
to video. 

1, 2a

"The mean class size and student-to-facilitator ratio was higher in"  virtual 
classroom collaborative learning cases. "Both approaches were comparable 

for facilitator effectiveness (p=0.383) and being systematic and 
understandable (p=0.907)." However, physical classroom collaborative 

learning cases "had significantly higher scores in conduciveness, pace and 
relevance as compared to" virtual classons. "Student satisfaction scores 
were also higher in" physical classroom collaborative learning cases.  

"Nonetheless, most students would still recommend" virtual classrooms "to 
their peers (p=0.494). Four main thematic areas such as platform-specific 

concerns, student engagement, interactivity and lesson pacing were 
identified for possible improvement."

"Both teachers and students found that co-ordination between 
breakout groups was difficult to achieve in" virtual classroom 

collaborative learning cases.  "Facilitators felt that it was easier for 
reticent individuals to avoid actively participating in the lesson, due 

to the nature of virtual learning" "Students found the inclusion of 
interactive Poll Everywhere elements overwhelmingly positive." 

"Facilitators found it difficult to pace the lesson to the satisfaction 
of all members of the class due to the absence of non-verbal cues 

during virtual teaching." Video conferencing fatigue occurred.

While virtul classromm collaborative learning cases "may not 
full replicate a physical classroom experience, it provides a 

viable alternative during the COVID-19 pandemic. Successful 
application of this virtual collaborative pedagogy model to other 
different contexts will require bespoke adjustments for optimal 

adaptation to local conditions."

1.5 0.5 1 1 1 2 1 1

Thum DiCesare et al.

Democratizing Access to Neurosurgical 
Medical Education: National Efforts in a 
Medical Student Training Camp During 

COVID-19

World Neurosurgery 7 August
medical students; 

(n=305)
Neurosurgery USA

Multi-
institutional 

collaboration
Synchronous

Lectures. small group, 
mentorship and 

networking session 

Transition of established 
offerings online

Develop the first live, cross-
institutional virtual training camp to 
deliver standardized neurosurgical 

educational content to medical students 
during the pandemic

8 neurosurgery residencies participated in a 1-day virtual 
neurosurgery training camp. They used Zoom for breakout rooms for 

mentorship sessions. They covered professional, academic, and 
technical aspects of neurosurgery.

Breakout rooms PR, IR
Online didactic, small 

group discussion, 
panel discussion 

Zoom, faculty mentors ND 1, 2a

"Of the respondents, 65.0% reported improved neurosurgical knowledge, 
79.8% reported decreased anxiety about sub internships and interviews, 
82.5% reported increased enthusiasm about neurosurgery, and 100% 
desired a future annual virtual training camp because of the increased 

accessibility and decreased cost."

Strengths included the variety of speakers, the ability to casually 
interact with attendings and residents from numerous programs, the 

efficiency of the event to deliver a large and varied amount of 
content, and the ease of transition between sessions. Areas to 
improve included lengthening the event, having more directed 
didactic sessions, and providing more advice on how to be an 

outstanding sub intern or interviewee.

"This virtual structure improved resource usage and scalability 
compared with in-person training, maintained social distancing, 

and democratized access to standardized, specialized content not 
often available through traditional medical curricula. Even as a 

supplement to in-person events, the virtual training model could 
be implemented by national medical societies, which might 

significantly increase medical students’ preparedness for, and 
education in, neurosurgery and other subspecialties."

1 1.5 0.5 1 0 1 1 1

Vala et al.
Study of evaluation of e-learning classes 
among medical students during covid-19 

pandemic phase in jamnagar city

National Journal of 
Physiology, 

Pharmacy, and 
Pharmacology

3 July 
1st year medical 

students; 
(n=250)

Basic Science-
Physiology

Asia University
Synchronous and 

Asynchronous
Lectures

Transition of established 
offerings online

"Evaluate the preference of students 
between online teaching and traditional 

classroom teaching."

Students who attended traditional classroom teaching in the past and 
participated in the 

online platform in physiology compared the experiences. 
ND PR Online didactic Google form for survey ND 1

"57% medical students prefer traditional teaching methods over e-learning 
classes, and 88% of students prefer traditional teaching method than e-

learning for practical classes. "

Students like online video lectures since they can assess them at a 
convenient time. 

"medical students prefer traditional teaching for theory and 
practical classes. The student also prefers online teaching 

materials, along with traditional teaching methods. For better 
understanding and learning, medical students prefer that 

traditional classroom teaching should be followed by online 
video lectures that can be easily accessed by students at their 

convenient time."

1 0.5 0.5 1 0 1 1 1

Walton et al.
Development of a Health Policy Elective 
for Medical Students During the COVID-

19 Pandemic: A Pilot Study

Peer Reviewed 
Reports in Medical 
Education Research

6 October
4th year medical 

students; 
(n=36)

Health Systems 
Science

USA University
Synchronous and 

Asynchronous
Lecture, small groups 

discussion
New educational 

developments
Develop and implement a remote 

learning course to teach health policy. 

 This intervention involved a 4-week remote course held over the span 
of 3 months, enrolling 12 students per month. The curriculum 
included a mix of asynchronous (lectures on health policy) and 

synchronous sessions. Synchronous sessions included the following: 
open-ended discussion on current topics where learners reflected on 
asynchronous content, a mentored writing workshop where learners 

practiced health policy writing for pieces they would ultimately 
submit to a peer-reviewed institutional policy newsletter, and a 

resolution writing workshop that reviewed the development of policy 
proposals, parliamentary processes and the production of a policy 

resolution with associated implementation strategy. 

Discussion PR, IR

Asynchronous 
lectures, small group 
discussion, mentored 

writing workshop

Qualtrics ND 2b

"We found that 6-10 participants (number varied by session) completed 
both pre- and post-survey: health policy basics, health financing, American 
health policy, LGBTQ+ health policy, resolution writing, and the writing 

workshop." "The results of these surveys showed an increase in confidence 
in the learning objectives of each educational session." "The improvement in 

median pre- vs post session scores ranged from 0.5 to 3"

"this pilot study has notable limitations. Internal validity was 
affected by the small sample size and our dependence on 

participants’ self-assessment, and selective bias may have affected 
the pool of learners who elected to take the health policy course in 

lieu of alternative remote learning opportunities. Another 
limitation stems from this course not being required for all medical 
students, but rather offered as a voluntary elective. Therefore, our 
sample is self-selected, as the participants may have a preexisting 
interest in the content. Finally, our outcomes were based on self-
reported feedback, making this a Kirkpatrick level 2 assessment. 

This low level of assessment is another limitation."

"This pilot study warrants further research to fully assess the 
effect of a health policy curriculum on students’ confidence in 

health policy knowledge and skills."
1.5 0.5 1 1 0 1 1 1.5

Wish-Baratz et al.
Assessment of Mixed-Reality 

Technology Use in Remote Online 
Anatomy Education

JAMA Network 
Open

4 September
1st year medical 

students; 
(n=185)

Basic Science-
Anatomy

USA University
Synchronous and 

Asynchronous
Small group

Transition of established 
offerings online

Develop a way to teach anatomy 
remotely using teleconferencing and 

mixed-reality technology.

"This survey study used a modification of the HoloAnatomy Software 
Suite (Case Western Reserve University)2 that allowed headsets to 

communicate across different Wi-Fi networks and a system to allow 
instructors and students to digitally point at an object to ask and 

answer questions. " HoloLens mixed-reality headsets were shipped to 
all 1st year med students. Students were divided into 4 groups. Each 
attended a 50-minute anatomy lesson focused on two separate days.  

Zoom was used, including the real-time audio and chat features. 
Students completed a survey following the event.  

Chat IT
Mixed-reality 

anatomy dissection
HoloLens, Zoom, Excel, MR headsets, 

Wifi 
ND 1

"81% reported that the remote anatomy sessions were equivalent to or 
better than the in-person class.... 58% preferred remote delivery to in- 

person classes,....84% reported believing that students can effectively learn 
human anatomy using this remote MR application....(81%) reported seeing 
advantages of remote sessions compared with in-person sessions. Analysis 

of the 131 qualitative responses about remote sessions showed that the 
most common advantages reported by students were the ability to study on 

their own time...and having more physical space to move around the 
anatomical models.....The most common disadvantage mentioned was 

difficulty interacting with the teacher and other students to ask questions."

 Current MR costs were high and faculty believe that costs will 
drop rapidly as technology develops. Compared to traditional 

anatomy labs, this technology will become cost effective. "The 
minimum required infrastructure to run applications, such as 

HoloAnatomy, is an MR headset and basic Wi-Fi connectivity."

"MR has the potential to address cost and access issues to enable 
high-quality medical education around the world."

1 0.5 1.5 1 0 1 1 1

Zhang, et al.
The evaluation of online course of 

Traditional Chinese Medicine for MBBS 
international students during the COVID-

19 epidemic period.

Integrative Medicine 
Research

8 June
medical students; 

(n=84)
N/A Asia University

Synchronous and 
Asynchronous

Lectures
Transition of established 

offerings online

Investigate students’ perception of an 
online traditional Chinese medicine 
course, and assess online learning 

efficacy

Two online learning platforms, ZJU and Dingtalk, were used to teach a 
traditional Chinese medicine course synchronously and 

asynchronously. Learning in ZJU is a learning management platform. 
The Traditional Chinese Medicine course was established using this 
platform, including adding the class roster, section content, bulletin 

and syllabus, rollcall and performance, uploading multimedia 
materials and recordings of live classes, assignment of classwork and 
interaction. Students can access materials, submit assignments, and 
take exams in this platform. DingTalk is a platform that the teachers 

used to broadcast sessions live, record and share playback. During the 
live sessions, teachers and students interacted via sending messages or 

speaking via the microphone. They used communication channels 
including DingTalk group, WeChat group, and email-specific for the 

course. The course covered 32 lectures in eight weeks related to 
traditional Chinese medicine.  Students consulted instructional 

materials, submitted assignments, and took exams.

Q & A, discussion IR
Online lecture with 

engagement activities

Online learning platforms ZJU and 
Dingtalk, administrative support 

(managed students, took attendance, and 
dealt with assessment of classwork), 
communication platforms including 
DingTalk group, WeChat and email-

specific for the course. 

ND 1, 2a

Participants preferred face-to-face learning (54.17%). Students felt the 
course brought benefits (mean 3.88, SD 0.87), and they were satisfied with 

the course content (mean 3.83, SD 0.95). "However, they did not think 
online learning was better than traditional classroom learning (mean 2.58, 

SD 1.21), and they agreed that online learning could be combined with 
classroom learning in the future (mean 3.87, SD 0.94)." Students’ 

traditional Chinese medicine related knowledge and behaviors were 
significantly improved (all P < 0.001). Students’ awareness of the necessity 
of traditional Chinese medicine education and their feeling of difficulty in 

learning traditional Chinese medicine were strengthened. Students 
considered teachers’ lectures as the most important component of the 

online course. With regard to design features of the course, they cited the 
most important components as: instructional material and resources, 

technical support, accessible learning contents, and chapter highlights and 
summaries.

Students reported enjoyed the ability to control the online lectures 
and to complete things asynchronously at their convenience. 

However, transition to remote learning requires time to adapt. 
Students felt less engaged/more distracted.  The loss of hands-on 

activities, face-to-face communication with teachers and 
classmates, and the  need for self-discipline on the part of the 

student also represent challenges.

"Online learning is a good alternative for traditional Chinese 
medicine course of MBBS international students when 

classroom learning is suspended, whereas it cannot replace the 
need for onsite and face-to-face learning."

1.5 0.5 1 1 0 2 1 1

Abbreviations: 

Model & Reporting Systems Universal abbreviations (alphabetical order)

PIC-RAT: Passive, Interactive, Creative, Replace, Amplify, Transform CBL: case-based learning

PR: passive, replaces IPE: interprofessional education

IR: interactive, replaces IPEC: interprofessional education collaborative

CA: creative, amplifies LGBTQ+: queer community (lesbian, gay, bisexual, transgender, transsexual, two-spirit, queer, questioning, intersex, asexual, ally, pansexual, agender, gender queer, bigender, gender variant, pangender)

IA: interactive, amplifies MBBS: Bachelor of medicine

CR: creative, replaces ND: not discussed

IT: interactive, transforms PBL: problem-based learning

MERSQI: Medical Education Research Quality Instrument Q + A: question and answer

SD: study design SP: standardized patient

SI: sampling – institutions TBL: team-based learning

SRR: sampling – response rate

D: type of data

VE: validity evidence for evaluation instrument scores

DAS: data analysis – sophistication

DAA: data analysis – appropriate

O: outcome

Risk of bias :

U: underpinning bias

R: resource bias

S: setting bias

E: educational bias

C: content bias
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