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Research article

Introduction 

Background 
Restrictions due to the coronavirus disease 2019 (COVID-19) 

pandemic in 2020 had a significant impact on medical student 
teaching across universities [1]. Increased adoption of technology 
was needed to mitigate the risk of infecting students, vulnerable 
patients, and university staff, while ensuring that core competen-
cies of medical school training were achieved [2-4]. 

Live and pre-recorded video tutorials were well-suited to be de-
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livered over an online platform, with evidence showing them to 
be effective during the pandemic [5]. However, teaching and as-
sessment in the style of objective structured clinical examinations 
(OSCEs) remain a central pillar of medical education. They pres-
ent a greater logistical challenge, as they necessitate a high degree 
of interpersonal communication and practical skill demonstration 
to be able to target the “shows how” level of Miller’s pyramid [6]. 
They continue to be essential as a tool to mirror clinical scenarios 
both in formative settings to recognize poor performance, and in 
summative settings to assess the application of knowledge [7]. Al-
though a wealth of information exists on traditional in-person 
OSCEs, the authors found scarce information on analyzing online 
OSCE teaching in medical education. 

Objectives 
With the restrictions of the COVID-19 pandemic and the need 

to find an alternative to the classical OSCE setting, the authors 
developed a Surgical OSCE-Focused Teaching (“SOFT”) Series 
to trial the use of an online platform for teaching medical students 
in their first year of clinical studies at a UK medical school. We 
aimed to assess whether online teaching in the style of mock 
OSCE stations could ever replace in-person teaching and be ac-
cepted in the future training of undergraduate medical students. 

Methods 

Ethics statement 
Ethical approval was not required for this study, as per the Na-

tional Health Service Research Ethics Committee tool. This study 
did not include a clinical trial and did not collect any personal 
data. Completion of the feedback survey was optional for partici-
pants, and consent was received to use anonymous information to 
analyze the teaching series. 

Study design 
The authors describe a descriptive study based on feedback via 

a post-teaching survey distributed to the students who had attend-
ed our teaching series. The findings are reported in the structure 
described by the STROBE (Strengthening the Reporting of Ob-
servational Studies in Epidemiology) checklist [8]. 

Setting 
This study was conducted at University College London 

(UCL) Surgical Society with students from UCL Medical School, 
between February and May 2021. Students were asked to com-
plete an optional feedback survey (Supplement 1) via Google 
Forms (Google LLC, Mountain View, CA, USA) at the end of the 

teaching to assess the perceived characteristics of the session com-
pared to their previous experiences of in-person teaching before 
COVID-19. 

Intervention 
During the development of this OSCE series, the authors iden-

tified 6 common surgical topics that were likely to be seen in clini-
cal practice (Table 1). Scenarios that would provide an adequate 
foundation upon which to test data interpretation, clinical knowl-
edge, and communication skills were selected. The stations were 
independently verified by the Deputy Head of Year 4 MBBS 
(Bachelor of Medicine, Bachelor of Surgery) at the medical school 
for face validity and adjusted accordingly to be in keeping with the 
curriculum. Each clinical context was broken down into specific 
tasks, including history-taking, structured communication with 
healthcare professionals, imaging interpretation, safe prescription, 
low-fidelity assessment of an unwell patient, and developing man-
agement plans. The stations were piloted with a focus group, al-
lowing the resolution of logistical issues and ambiguity in instruc-
tions. The final OSCE stations are available in Supplements 2–7. 

The teaching series was delivered over Zoom (Zoom Video 
Communications Inc., San Jose, CA, USA), which included the 
use of breakout rooms to closely emulate the partitions present in 
an in-person OSCE. Each breakout room consisted of 3 to 4 stu-
dents and 1 near-peer facilitator, who was an academic year above 
the students. The facilitator’s role was to keep time and guide the 
discussion and feedback. Read-only Google Docs (Google LLC) 
files containing instructions for each station were distributed to 
the participants.  

Participants rotated through the role of student, patient, and ex-
aminer in the 6 stations and were given the opportunity to reflect 
on their experiences of each role. To simulate in-person OSCEs, 
participants were encouraged to keep their webcams on to maxi-
mize both verbal and visual interaction and facilitate a more natu-
ral conversation. 

Participants 
Medical students in the first clinical year of their primary medi-

cal qualification at UCL Medical School were offered this teach-
ing session via the student-led UCL Surgical Society and were in-
vited to complete the post-teaching feedback survey. There were 
no exclusion criteria. 

Variables 
The feedback survey requested participants’ opinions on the ef-

ficiency and accessibility of the format, the ease of understanding 
online instructions, the interaction with tutors and communica-
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tion with peers through video calls, and whether the students 
would prefer this format to in-person teaching in the future. Par-
ticipants were also asked in free-text fields for what they liked 
most about the series and for any suggestions for improvement. 

Data source/measurement 
A 5-point Likert scale, from strongly disagree to strongly agree, 

was used for 6 questions as described above. These questions 
were assessed for face validity by the 3 authors. The internal reli-
ability of the survey was calculated as Cronbach α = 0.86. Re-
sponses were grouped together to give a combined percentage of 
“agree” and “strongly agree” responses. Comments from the 2 free-
text fields were only edited for grammatical corrections by the two 
authors (V.M. and A.B.). The two authors (A.B. and V.M.) used 
open coding to generate initial codes for the free-text comments 
on the survey. The codes were reviewed to identify and define 
themes through further discussion between 2 authors (A.B. and 
V.M.). The themes defined for positive comments were “efficien-
cy or convenience,” “interactivity,” and “general,” and those for 
negative comments were “difficulties with individual stations” and 
“general.” Examples of each of the themes highlighted by the par-
ticipants were selected for inclusion in the results. Comments 
were not included if they were incomplete, were regarding specific 
tutors, or the content was covered by a comment already selected. 
The raw data can be found in Dataset 1. 

Bias 
The teaching series was advertised via the social media chan-

nels of UCL Surgical Society and participants meeting the inclu-

sion criteria were permitted to join. Completion of the feedback 
survey was optional for anyone who participated in the session as 
a student. 

Study size 
There was no calculation of study size as any participant who 

met the inclusion criteria and had seen the announcement of the 
teaching session was permitted to join. 

Statistical methods 
Descriptive statistics were used to analyze the Likert scale re-

sponses. Thematic analysis was used for the free-text responses. 

Results 

Participants 
The feedback survey was sent to all 66 students who attended 

the online OSCE teaching series. A total of 62 responses were re-
corded over the course of the series, giving a response rate of 
94.0%.  

Descriptive data 
Descriptive data of the survey respondents were not collected; 

the responses were anonymous. All participants were in the first 
clinical year of their primary medical qualification at UCL Medi-
cal School. 

Main results 
Forty respondents (64.5%) agreed or strongly agreed that the 

Table 1. Description of the content of the objective structured clinical examination stations

Station no. Clinical context Task 1 Task 2
1 Dysphagia Focused history-taking (5 min) Communication with medical professionals using the 

“situation, background, assessment, recommendation” 
framework (3 min)

2 Fractured neck of femur Interpreting and explaining a radiograph to a nursing 
student, including initial and definitive management 
(5 min)

Safe prescription of regular medications and analgesia 
using the World Health Organization Analgesic Ladder 
(5 min)

3 Scaphoid fracture Interpreting and explaining a radiograph to a patient, 
including answering questions on further manage-
ment (5 min)

–

4 Stomas Matching clinical vignettes of conditions requiring ile-
ostomy or colostomy and describing the differentiat-
ing features of each (3 min)

Analyzing a fluid balance chart and safe prescription of 
replacement and maintenance fluids (5 min)

5 Septic arthritis Focused history-taking and conveying an initial man-
agement plan (5 min)

–

6 Postoperative sepsis Assessment of an acutely ill patient using the “airway, 
breathing, circulation, disability, exposure” approach 
(10 min)

–
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online OSCE format was more time-efficient than in-person semi-
nar room teaching. Forty-two (67.7%) agreed or strongly agreed 
that this format was more accessible. Twenty-seven (43.6%) agreed 
or strongly agreed that interaction with tutors was easier through 
video calls and 21 (33.8%) agreed or strongly agreed that commu-
nication with peers was easier through video calls. Twenty-five 
(40.4%) agreed or strongly agreed that they would prefer this for-
mat of teaching over in-person seminar room teaching. Regarding 
online instructions, 50 (80.7%) of respondents found them easier 
to understand and retain than paper handouts (Table 2). 

Positive free-text comments highlighted that the online format 
was efficient and convenient (Table 3). Some students found en-
gagement through this medium to be positive. A few students val-
ued the clarity of online resources. There were no comments sug-
gesting that the online medium was better than in-person OSCE 

teaching, although some students did mention that the 2 methods 
could be used together. 

Negative free-text comments expressed the unsuitability of 
some stations, such as prescribing and assessment of an unwell 
patient, in the online format (Table 4). Some respondents also 
highlighted that they would not want the online format in the fu-
ture over in-person teaching. 

Discussion 

Key results 
The format of online OSCEs used in this teaching session was 

found to be time efficient and accessible to the majority of survey 
respondents. The issues highlighted by the feedback were sur-
rounding interaction with tutors and communication with col-

Table 2. Likert scale responses from the feedback survey from medical students at the University College London Medical School in the 
United Kingdom on the acceptability of the online objective structured clinical examination (n=62)

Item
Likert scale responsesa)

1 2 3 4 5
I found this format of teaching more time efficient than in-person 

seminar room teaching
1 (1.6) 11 (17.7) 10 (16.1) 21 (33.9) 19 (30.6)

I found this format of teaching more accessible than previous 
in-person seminar room teaching

4 (6.5) 6 (9.7) 10 (16.1) 18 (29.0) 24 (38.7)

The online instructions and learning objectives were easier to un-
derstand and retain than paper handouts

1 (1.6) 4 (6.5) 7 (11.3) 22 (35.5) 28 (45.2)

I found it easier to interact with the tutors through video call than 
in-person

8 (12.9) 10 (16.1) 17 (27.4) 12 (19.4) 15 (24.2)

I found it easier to communicate within a group of peers through 
video call than in-person

9 (14.5) 13 (21.0) 19 (30.6) 10 (16.1) 11 (17.7)

I would prefer this format of teaching in the future rather than 
in-person seminar room teaching

5 (8.1) 15 (24.2) 17 (27.4) 13 (21.0) 12 (19.4)

Values are presented as number (%).
a)1=strongly disagree, 5=strongly agree.

Table 3. Key contents of positive free-text comments

Topic of comment Examples of positive comments
Efficiency or convenience - Quick and efficient, well timed, mark schemes laid out well.

- The personalized feedback and small group setting was really useful. It was convenient that it was on Zoom so there was no 
need to travel to a tutorial room.

- Online is a big convenience—especially for OSCE teaching that doesn’t require practical things.
- Could do it from my room and make notes. Really small groups, which I really appreciated, meant I could learn more.

Interactivity - Love the interactivity! Admittedly I don’t really like situations like this but it has really been a lot of fun and very educational.
- Smooth communication

General - The variety of stations and the feedback was really helpful, some very good teaching points too.
- Very clear mark-scheme
- Google Docs was quick and easy.
  - Next best thing to face-to-face mock OSCE practice
- I think this is an excellent addition to in-person practice opportunities.

OSCE, objective structured clinical examination.
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leagues. Twenty-five (40.4%) of respondents agreed that they 
would prefer the online format over in-person teaching. Free-text 
comments highlighted that the communication issues were more 
pertinent with certain stations that may be less suited to the online 
format. 

Interpretation 
The clear benefit of running an OSCE teaching series online 

during the pandemic is infection control. Participants could access 
the session from their own homes and the development of the se-
ries was conducted remotely. The risk of COVID-19 to partici-
pants was minimized, as in other examples of online teaching [2-
4]. No patients or professional actors were utilized in the teaching 
series, further minimizing exposure and protecting vulnerable in-
dividuals. 

There was a predominant theme of efficiency and accessibility 
across the series. This may be due to the reduced cost and time of 
travel to the sessions. Similarly, an online OSCE using Zoom at 
Harvard School of Dental Medicine highlighted that students also 
valued the convenience of the online setup [9]. 

The authors found the main issue in the development of the 
stations to be the logistical limitations in teaching certain types of 
clinical scenarios. Despite the prior use of a focus group to uncov-
er potential issues, our feedback revealed that students still found 
the assessment of an acutely unwell patient to be difficult over an 
online platform. The focus group also highlighted issues with a 
discarded joint examination station, in which they expressed that 
having to describe examination techniques felt cumbersome. Us-
ing such low-fidelity simulation settings, the suspension of disbe-
lief is more difficult to attain online due to the lack of tactile and 
non-verbal feedback from other participants [1]. In our patient 
briefs, observation and examination findings were provided for 
this station; however, without a mannequin to examine, students 
found it difficult to elicit these findings. In this format they were 
only able to show attainment of the “knows how” level of Miller’s 
pyramid, rather than the “shows how” level [6].  

The feedback the students received may have been limited as it 
omitted discussion of non-verbal cues when interacting online. 
Felthun et al. [10] reported that in this format, examiners would 
be unable to comment on positive and negative body language, 
which would otherwise play an important role in a real consulta-
tion. This inability to replicate some clinical scenarios could be 
detrimental to students’ learning as it does not address competen-
cies that are essential for students. However, comments such as 
“the personalized feedback and small group setting was really use-
ful” suggests that some students found online teaching less intimi-
dating and were still able to learn and reflect from the process. 

Through the absence of critical comments for some stations, it 
can be argued that certain clinical scenarios are well replicated in 
an online platform. History-taking is an example of a clinical com-
petency that can be well assessed and reviewed in this format. De-
spite limited non-verbal communication, students still valued 
feedback on their questions and wording. Similarly, communica-
tion of management plans and interpretation of radiology results 
are other examples that can be well replicated online. The authors 
suggest that viewing radiology results on a screen is more akin to 
current clinical practice than reviewing print-outs. Kakadia et al. 
[9] reported that half of the respondents believed future OSCEs 
would be conducted online. As many aspects of medicine and 
medical education continue to transition in this way, teaching for-
mats such as ours provide one more opportunity for students to 
further their online decorum. 

Extrapolating from the student feedback, the authors suggest 
that there are other potential topics that could be explored in this 
online format. Data interpretation is one such topic. This could 
involve interpretation and explanation of blood test results, micro-
biology samples, arterial blood gas values or radiographs. Similar-
ly, this modality could be extended to the assessment and descrip-
tion of fundoscopy, otoscopy, or skin lesions via the use of photo-
graphs. Other stations that focus on communication skills could 
also be incorporated. Conversations regarding the interface be-
tween ethics, law, and medicine relevant to the country in which 

Table 4. Key contents of negative free-text comments

Topic of comment Examples of negative comments
Difficulties with individual stations - Some of the stations didn’t work well in Zoom format, e.g., prescribing.

- A-E assessments are quite hard to do online.
- A-E assessments on zoom require a lot of imagination and acting skills, I think this is the only part I could find 

more helpful in person.
General - I think in-person sessions in the future would be great if possible as we’d actually be able to practice examina-

tions/have less technical issues.
- Please don’t make video calls the standard method of teaching.
- Maybe we fill in drug charts electronically then share an image/screen share our answer.
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the students are training are potential sources of stations. This 
could include contraception counseling, abortion, and capacity or 
end-of-life discussions. 

Our results show that online platforms pose some obstacles in 
communication, which will be important to be aware of when de-
veloping stations for this format. They are likely a combination of 
non-verbal and verbal issues. Reasons could include connection 
difficulties, audio-visual lag, overlapping of voices, and difficulty 
replicating eye contact. Students in a previous study agreed that 
telehealth encounters, which could be comparable to the consul-
tations in our OSCE stations, came with issues in maintaining eye 
contact and tone of voice [11]. However, our results also show 
that online handouts may be efficient in disseminating informa-
tion, suggesting that despite barriers to online communication, it 
is possible to provide clear instructions through parallel means 
such as Google Doc links. 

Limitations 
The authors acknowledge that the interpretation of the results 

from this paper is limited because the survey used to measure ac-
ceptance of the online format was assessed for face validity but 
not content validity. Since the students were not asked to directly 
compare an in-person teaching session with this online session, 
the responses of the students may be affected by recall bias. The 
use of an extensively validated survey could have given more ob-
jective data. This paper largely draws on the subjective comments 
of the participants. 

This paper only collected data from a single medical school in 
London, England and as such, extrapolating to other medical set-
tings across the globe may be limited due to factors such as access 
and exposure to technology and the internet. Further research in-
volving other similar implementations of online OSCEs at other 
institutions will provide broader insights into student perceptions. 
This could be further expanded to studies where the same clinical 
stations are trialed in both online and in-person formats, which 
would then allow a direct comparison of the strengths and weak-
nesses of each. Additional research could be conducted incorpo-
rating the views of tutors as other stakeholders, which was not 
covered by this study. 

As technology use in medical education further accelerates, vir-
tual and mixed reality products could overcome some current 
limitations of online teaching. For example, a 3-dimensional aug-
mented environment in which to visualize clinical signs, interpret 
body language, and simulate the use of clinical equipment would 
allow a wider range of stations than can be provided by an online 
session such as ours [12].  

Conclusion 
This study tested a novel online OSCE approach to teach medi-

cal students in response to restrictions imposed by the COVID-19 
pandemic. The teaching series was generally well received, with 
students commending the accessibility and efficiency of the ses-
sions. Some clinical scenarios were well accepted in an online for-
mat. Others, such as examination and assessment of an unwell pa-
tient, were not. Overall, the data revealed that students were large-
ly unwilling to completely replace in-person teaching with an on-
line method. There is potential for this format to be accepted in 
conjunction with another in-person teaching. It would be interest-
ing to further investigate how these views may change as online 
medical teaching becomes more prevalent and to expand the 
sample size with the addition of a multi-center analysis. 
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