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Abstract 

Background  Pandemic disruptions to medical education worldwide resulted in rapid adaptations to clinical skills 
learning. These adaptations included moving most teaching to the online environment, decreasing the accepted 
“hands-on” methods of teaching and learning. While studies have shown significant impacts on student confidence in 
skills acquisition, there is a paucity of assessment outcome studies which would contribute a valuable perspective on 
whether measurable deficits were incurred. Here, a preclinical (Year 2) cohort was investigated for clinical skills learn‑
ing impacts that could influence their transition to hospital-based placements.

Methods  A sequential mixed methods approach was used on the Year 2 Medicine cohort, including: focus group 
discussions with thematic analysis; a survey derived from the themes observed; and a cohort comparison of the clini‑
cal skills examination results of the disrupted Year 2 cohort, compared to pre-pandemic cohorts.

Results  Students reported experiencing benefits and disadvantages of the shift to online learning, including a 
decrease in confidence in their skills acquisition. End of year summative clinical assessments showed non-inferior out‑
comes when compared to previous cohorts for the majority of clinical skills. However, for procedural skills (venepunc‑
ture) the disrupted cohort had significantly lower scores compared to a pre-pandemic cohort.

Conclusions  Rapid innovation during the COVID-19 pandemic provided the opportunity to compare online asyn‑
chronous hybrid clinical skills learning with the usual practice of face-to-face synchronous experiential learning. In 
this study, students’ reported perceptions and assessment performance data indicate that careful selection of skills 
suitable for online teaching, supported by timetabled “hands-on” sessions and ample practice opportunities, is likely 
to provide non-inferior outcomes for clinical skills learning in students about to transition to clinical placements. The 
findings can be used to inform clinical skills curriculum designs that incorporate the virtual environment, and assist 
with future-proofing skills teaching in the case of further catastrophic disruptions.
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Background
At the heart of medical education delivery lies the con-
solidation of skills, knowledge and attitudes necessary for 
optimal patient-centred care [1]. A blended approach of 
theoretical and practical teaching is central to this peda-
gogy, whereby students are encouraged to develop a med-
ical knowledge base and acquire ‘hands on’ clinical skills 
whilst developing professionally through role-modelling 
and reflective practice [2, 3]. At the end of each given year 
level, medical students must demonstrate skills to a mini-
mum standard for course progression. For junior medical 
students preparing to transition from pre-clinical to clin-
ical training, the attainment of basic clinical competence 
is a requirement prior to their regular engagement with 
real patients during hospital placements.

Face-to-face clinical skills training is traditionally con-
sidered integral to any medical program as this provides 
‘hands on’ opportunities for developing profession-spe-
cific skills, such as history-taking, effective communica-
tion, and performing physical examinations and basic 
procedural skills [4]. For junior medical students, clinical 
skills are usually learned during simulation-based tuto-
rials, where students are encouraged to practise skills 
utilising role-playing patients (who are often peers or vol-
unteers). In this setting, students receive feedback from 
the medical facilitator (and fellow colleagues) in a safe 
(classroom) environment, without the direct risk of harm 
to patients [5].

However, the usual pathways for clinical learning in 
medical education have been vastly disrupted at many 
institutions since the advent of the COVID-19 global 
crisis [6]. In response to physical distancing regulations 
and repeat lockdown periods, many medical schools 
have responded by shifting their usual face-to-face clini-
cal skills training approach to a remote learning format. 
The delivery of this adapted teaching approach has con-
stituted a seismic shift in how medical students tradi-
tionally receive their clinical skills education [7]. The 
immediate concern in shifting to distanced clinical skills 
training (even for transient periods) is that this results in 
reduced opportunities for clinical skills practise, espe-
cially of physical examinations and basic procedural skills 
[8]. The potential to negatively impact skills acquisition 
is particularly worrisome for those students preparing to 
transition to clinical placements as ‘catch-up’ opportuni-
ties for missed skills in a pre-clinical learning environ-
ment is generally less readily available once progression 
to clinical placements has occurred.

During peak pandemic conditions, Australia adopted a 
“COVID zero” stance whilst vaccination rates were below 
70% of the population above 12  years. This approach 
resulted in multiple state-based lockdown periods during 
2020 and 2021. Given the importance of hands-on skills 

practise in developing basic clinical competence prior to 
the transition to clinical placements, it is significant to 
understand the educational impact of pandemic disrup-
tions for pre-clinical students preparing for the shift to 
clinical training. Evaluating the implications and possible 
solutions will be particularly relevant in circumstances 
where the pandemic continues despite the worldwide 
vaccination drive, and where ongoing local outbreaks 
continue to result in transient lockdown periods and 
concomitant shifts to online clinical skills teaching.

To understand the impact of disruptions to clinical 
skills teaching for students preparing to transition to 
their clinical placements, the perceptions of Year 2 medi-
cal students at the University of Notre Dame, Australia, 
School of Medicine Sydney (SoMS) were explored in 
relation to their self-reported learning of clinical skills 
during 2020. In addition, the 2020 Year 2 Observed 
Structured Clinical Examination (OSCE) data was com-
pared with the data from the same clinical stations at 
the (pre-pandemic) 2018 and 2019 OSCE to elucidate 
whether there was a difference in clinical performances 
between the COVID-impacted students and those where 
clinical skills teaching was not disrupted by a pandemic. 
These findings provide information about the impact of 
clinical skills teaching disruptions on skill acquisition 
during pandemic conditions and may provide insights to 
guide future pedagogical approaches in the context of an 
ongoing pandemic environment.

Methods
Study aims
This study aimed to investigate the perceptions of Year 2 
SoMS students regarding their self-reported clinical skills 
learning during a pandemic-disrupted year (phases 1 and 
2a); and compare the overall clinical performance of this 
cohort at the end-of-year summative OSCE with the per-
formances at the same stations in 2018 and 2019 (phase 
2b) to elucidate whether there was a significant differ-
ence between the clinical performances (as a marker of 
skill acquisition) of COVID-impacted students with pre-
COVID students.

Study context
This study was conducted at the University of Notre 
Dame, School of Medicine, Sydney, a 4-year graduate 
entry program based in NSW, Australia. Eligible students 
included all medical students enrolled in Year 2 during 
2020. The clinical skills learning experiences of these 
particular students were examined as this cohort rep-
resented the group preparing to shift from pre-clinical 
training to clinical placements the following year. Further, 
as these students had experienced undisrupted clinical 
skills teaching during 2019 (when they were in Year 1), 
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this was a cohort that had experienced both undisrupted 
and disrupted modalities of clinical skills training during 
their pre-clinical years (see Table 1 for summary).

In a typical, non-pandemic year, Year 2 clinical skills 
teaching is delivered face-to-face, in the form of 4-hourly 
clinical tutorials each week. These are run in small 
groups (of 8–9 students), involving case-based simula-
tion with the inclusion of volunteer simulated patients 
(VSPs). During these clinical tutorials, students are 
encouraged to practise history-taking, physical examina-
tions and procedural skills with the guidance of a medical 
facilitator. However, during the lockdown period in NSW 
between March and June 2020, Year 2 face-to-face clini-
cal skills teaching was promptly halted, and online clini-
cal skills teaching commenced. This transient adaptation 
to synchronised distanced education involved prioritis-
ing the practise of history-taking and clinical reasoning 
skills, while a lesser focus was placed on online learning 
of physical examination and procedural skills. In lieu of 
hands on practise during distanced learning, students 
were encouraged to observe clinical skills video demon-
strations, and to engage in theoretical discussions about 
clinical techniques. The return to face-to-face clinical 
skills training in the second half of 2020 meant that the 
SoMS Year 2 students could attend their scheduled clini-
cal skills tutorials for the remainder of the academic year. 
These consisted of intensive clinical skills catch-up ses-
sions, focussing mainly on physical examination and 
procedural skills practise. Year 2 students had additional 
opportunities to book clinical rooms for self-directed 
clinical skills practise. However, this opportunity was 
restricted by ongoing physical distancing mandates and 
limited room capacities on campus.

Study design
This study employed an exploratory sequential mixed 
methods design [9] of two phases, which included an 
initial qualitative phase (phase 1) of data collection and 

analysis (focus group discussions), followed by a phase 
of quantitative data collection (phase 2a) and analy-
sis (surveys). During phase 2b, average 2020 student 
cohort performance in OSCE stations was compared 
to that attained by previous cohorts in the identical sta-
tion offered in a pre-COVID examination (either 2018 or 
2019). Results from both phases of the study were trian-
gulated and integrated to allow richer interpretation of 
the phenomena in line with the study aims (Fig. 1).

Demographic characteristics have been implicated as 
contributing to differences in OSCE performances [10, 
11], thus simple demographic descriptors of the three 
student cohorts (2018, 2019, 2020) were also examined 
to discern any significant variability that may provide 
alternative explanation for any differences in OSCE per-
formance found. Informed consent was obtained from 
all focus group discussion (FGD) participants, who were 
provided with a written participant information sheet 
and provided researcher contact details (CJ) for further 
queries. Verbal consent was obtained and recorded at 
the commencement of the FGDs. Based on the analysis 
of the FGDs, a survey was designed and administered to 
whole of cohort after the end of year OSCE examination 
(Table  2). Anonymized whole of cohort data was pro-
vided to the research team for demographic and assess-
ment outcome analysis, ensuring that no individual 
was identifiable. This process was in accordance with 
that approved by the University of Notre Dame Aus-
tralia’s Human Research Ethics Committee approval (ref 
2020-142S).

Phase 1
Focus group discussions
Focus group discussions (FGDs) using purposive sam-
pling were used to gather qualitative data concerning 
Year 2 students’ perceptions regarding their clinical skills 
learning during 2020. Focus group discussions were used 
to extrapolate an enriched exploration of ideas in relation 

Table 1  Summary of clinical skills teaching approaches before, during, and after the adaptations in 2020

Prior to the pandemic; the traditional approach to clinical 
skills teaching at SoMS

• Delivered face-to-face as a single, 4-h clinical tutorial each week• Small groups, 
consisting of 8–9 students, facilitated by a medical facilitator• Case-based simula‑
tion with the involvement of a VSP• Students learn history-taking, physical exami‑
nation and procedural skills

Remote learning during lockdown • Synchronised distanced teaching, with priority placed on learning history-taking 
and clinical reasoning skills (e.g., investigations planning and interpretation)
• Reduced focus on learning physical examination and procedural skills
• Shift from hands on practise of skills with involvement of VSP to observing 
clinical skills demonstration videos and theoretical discussions about clinical 
techniques

Return to face-to-face clinical skills teaching following remote 
learning

• Return to scheduled clinical skills tutorials on campus
• Intensive hands-on practise of physical examinations and procedural skills
• Additional, self-directed clinical skills practise on campus through book-in system
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to the impact of clinical skills teaching delivery disrup-
tions by allowing interaction of participants [12].

FGD questions (Appendix 1) were informed by the 
results of a literature search on student perceptions of 
online learning, and early pandemic works on student 
perceptions of the learning impacts of lockdowns and 
teaching changes. Questions were further refined based 
on discussions with experts at national clinical assess-
ment benchmarking collaboration (Australian Collabo-
ration for Clinical Assessment in Medicine) meetings, 
and further discussions within the research team, which 
included the student researcher perspective.

The FGD questions were framed according to two 
broad areas: (i) student perceptions regarding clinical 
skills learning that was most impacted by the transition 
to online teaching during peak COVID-19 pandemic 
conditions in 2020; and (ii) student perceptions regarding 
the impact on clinical skills learning following the tran-
sition back to face-to-face clinical skills teaching once 
physical distancing regulations provided for this.

The FGDs occurred in October 2020, prior to the Year 
2 summative examinations (held on campus in Novem-
ber). Although limited face-to-face teaching had resumed 
during the second half of 2020, the researchers chose 
to conduct the FGDs online. This decision was made in 
the context of a tenuous COVID environment, where 
meeting on campus was largely restricted to students 
scheduled for practical clinical skills learning in order 
to protect students and staff from COVID-19 infection. 
The researchers felt that the students were familiar with 
meeting virtually to share ideas and discussions during 
tutorials, and therefore conducting the FGDs online was 
a reasonable compromise during the pandemic. One of 
the researchers (CJ) who is not part of the teaching team 
for this cohort of students interviewed the participants to 
reduce potential power differentials between the inter-
viewer and interviewees, as well as to encourage collabo-
rative discussions amongst the participants [13].

Population and recruitment  Participants were recruited 
from the Year 2 student cohort (of 120 students) at the 
University of Notre Dame, School of Medicine, Syd-
ney (SoMS), with invitations being distributed via email 
(using student university addresses) and via the Year 2 
student Facebook page. Three separate invitations were 
sent to encourage participant involvement. Each invita-
tion outlined the study objectives and provided informa-
tion about how to register for participation.

Focus group discussion format  FGDs were conducted 
using the Zoom video conferencing platform, with par-
ticipants’ videos and microphones remaining on at all 
times. Three separate focus groups were held, with 7 

Fig. 1  Flow diagram showing exploratory mixed methods design. In Phase 1 (qualitative strand) transcripts from focus group discussions (FGDs) 
were analysed and used to inform the design of the survey questions used in the first part of the quantitative strand (Phase 2a). In Phase 2b, 
performance scores of the disrupted cohort on the Objective Structured Clinical Examination (OSCE) were compared with that of previous cohorts

Table 2  Timeline of study phase 1 and 2a activities

Date Activity

21 September Digital invitation to participate

24 September Digital reminder to participate

28 September Digital reminder to participate

7 October (am group) FGD—group 1

7 October (pm group) FGD—group 2

9 October (am group) FGD—group 3

October–November Transcription and coding

30 November Online survey
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students (plus the interviewer) in each group. Each FGD 
ran until data saturation was complete, at an average of 
36  min per FGD. Discussions were recorded using the 
Zoom software’s internal recording feature, with the 
recorded verbal consent of participants.

Analysis  Audio files were de-identified and transcribed 
via an external transcription service. Thematic analy-
sis [14] of the transcripts was undertaken by CJ, with 
responses being broadly classified according to both 
deductive coding according to the research question, 
with further inductive review for emergent themes. Final 
consensus regarding the coding was settled by iterative 
discussions involving the research team (CR, SS, CJ). The 
identified themes are presented using illustrative quotes 
that are affixed with the individual participant number 
(P1-7) and the focus group they attended (FG 1–3). Iden-
tified themes informed the basis of the questions devel-
oped for the online survey.

Phase 2a
Online survey
A follow-up online survey of 12 Likert-scale response 
format questions was developed from the thematic analy-
sis of the FGD responses. The survey (Appendix 2) aimed 
to investigate the prevalence of the experiences described 
in the themes derived from the FGDs. This survey was 
distributed to the whole Year 2 cohort, to gather quan-
titative data from students regarding their experiences 
and perceptions of online clinical skills learning, and the 
impact of disrupted teaching delivery during 2020.

The survey was distributed to the Year 2 cohort follow-
ing the Year 2 summative OSCE examination in Novem-
ber 2020, but before assessment results were returned.

Population and recruitment  All Year 2 students were 
invited to participate in the survey, and invitations were 
distributed to the whole year cohort via email using stu-
dent university addresses, as well as the Year 2 student 
Facebook page.

Analysis  Descriptive statistics were used to determine 
percentages, means and standard deviations of the online 
survey responses.

Phase 2b
Population
This phase examined whole of cohort, deidentified clini-
cal performance and demography data of the Year 2 stu-
dents at SoMS.

OSCE assessment
The 2020 Year 2 OSCE consisted of 8 stations run over 2 
sites on a single day, according to best practice principles 
of standardisation of examination conditions, assessors, 
and simulated patients [15]. The team who blueprinted, 
standardised, and ran the OSCE had significant experi-
ence and expertise in OSCE processes. The same team 
had blueprinted and run the OSCEs for the 2018 and 2019 
cohorts.

The OSCE stations were authored in alignment with 
the curriculum, then circulated for review and comment 
by clinical tutors with subject matter expertise. Final 
revisions were then made, ensuring content validity of 
the stations.

Pearson’s correlation coefficient (r) was calculated to 
measure the correlation of station scores with overall 
OSCE performance as a measure of internal consistency 
(construct validity) of the examination. All stations had 
similar r values pre- and post-COVID, had positive r val-
ues, and were deemed to have acceptable reliability.

Evaluation of the impact on student OSCE performance
To determine whether teaching disruptions impacted 
student clinical performance, identical stations included 
in the 2020 Objective Structured Clinical Exam (OSCE) 
were matched to a previous offering (either in the 2018 
cohort or 2019 cohort). Student performance on each of 
these matched stations was compared using a Student’s 
independent t-test (α < 0.05). Where there was a signifi-
cant disparity in the marks returned by multiple examin-
ers for a single student in performing a particular station, 
that result was excluded from the study. Only consistent, 
reliable station scores were included in this comparative 
study.

Evaluation of the demography of the student cohorts
An analysis (using the chi-square test and ANOVA) 
was also undertaken to compare the demography of the 
student cohorts in 2018, 2019, and 2020, with a view to 
determining whether these cohorts were comparable 
with respect to: gender composition, category of previous 
degree (Health Professions, Sciences, or Other), and age 
in years when they completed the OSCE.

Results
Phase 1 results
Focus group discussions
Twenty-one students participated in the FGDs; 13 female 
and 8 male students, comprising 18% (21/120) of the 
cohort. Data saturation occurred in the third focus group, 
where recurrence of major themes occurred without the 
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emergence of new themes. Further sampling seeking 
additional themes was not conducted due to feasibility 
limitations: we received no further responses from will-
ing volunteer participants. Thematic analysis identified 
the following themes: broad benefits of online learning; 
and negative impacts (Fig. 2).

Benefits of online learning
Theme 1: utility for practice
Students felt that selecting the correct skills content for 
online sessions was important for minimising a negative 
impact on their learning.

Doing histories was quite good I suppose, you can 
really punch through them and you could work 
around them fairly easily. (P4 FG1)

Of interest, students noted that practising these skills 
via an online format had potential utility in preparing 
students for future Telehealth practice:

If the right skills are taught online such as investiga-
tions (ECGs for example) and history-taking which 
can be done in  the Telehealth format, I think those 
skills can be developed online. (P3 FG3)

The extra time spent focusing on learning clinical rea-
soning skills (such as investigations interpretation and 
diagnostic formulation) during online sessions was per-
ceived as beneficial for student learning of clinical rea-
soning skills.

I personally think my clinical reasoning has really 
benefited from [online learning]. Because I haven’t 
been focusing on the technical stuff and the skillsets 

and I’ve been focusing on building frameworks and 
differentials. (P2 FG2)

Theme 2: flexibility and wellbeing
It was identified that shifting to an online format for clin-
ical skills learning conferred personal and social benefits 
for students who were experiencing the hardships of the 
pandemic lockdowns.

I’ve noticed I’ve got more hours in the day so I’m 
not travelling an hour and a half both ways… And 
also, just whenever we clock out for a lunch break 
it’s nice to be in your own house, you can chuck on 
Netflix or talk to your partner and I enjoy that. (P7 
FG2)

The transition to online learning was a benefit for me 
because that meant I could go home to my family. It 
was good for my wellbeing so that was an advantage. 
(P2 FG3)

It was really good to be able to be with our supports 
and go home. So that really was beneficial to me in 
the context of the pandemic, not just because it was 
online. (P7 FG3)

Negative impacts
Theme 3: incompatible for online learning
In contrast, students felt that learning ‘hands on’ clini-
cal skills was negatively impacted by the transition to 
online learning during the 2020 COVID outbreak. To 

Fig. 2  Major themes derived from the analysis of the focus group discussions
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this end, basic procedural skills (such as cannulation and 
venepuncture) and physical examination skills were per-
ceived as being the most difficult to learn via an online 
platform:

I’d say is that I think, overall, learning skills online 
wasn’t very productive in some areas, particularly 
examinations and procedures. (P2 FG3)

So, for example, until I touched those venepunc-
ture or cannulation kind of models I wasn’t sure the 
angle or the pressure and it’s like, that kind of small 
coordination that you really need to do it in person 
rather than online. (P1 FG2)

Theme 4: engagement challenges
In addition to the difficulty of practising ‘hands on’ clini-
cal skills via an online format, the virtual environment 
could limit engagement in learning.

When you’re on Zoom, your recall and ability to 
absorb the information sort of reaches a threshold, 
and then you’re done. And I think that threshold 
comes much faster online than it does in person. 
(P6 FG3)

Furthermore, where unstable internet access was expe-
rienced, students reported additional irremediable dis-
ruption to learning.

When COVID first started I had the most dismal 
internet. So I think the technical difficulties were a 
challenge at times. (P3 FG2)

Theme 5: practise deficit
Moreover, students felt there were ongoing negative 
effects impacting their clinical skills acquisition when 
they transitioned back to face-to-face learning. Of note, 
students felt that ongoing physical distancing regula-
tions (and concomitant lack of room availability) follow-
ing a return to campus meant that there were inadequate 
opportunities for students to truly catch-up on missed 
skills practise following the recent period of online 
learning:

So, the availability of space to practice and practis-
ing with peers has been very limited this year. So, I 
personally would rate my development of skills to be 
very, very minimal. (P3 FG3)

So, this year, not having that interaction with other 
students, just means that I haven’t got nearly as 
much practice with my clinical skills. I think that 
this year there’s a big gulf in my skills. (P4 FG1)

Phase 2a results
Online survey
Twenty-seven students responded to the follow-up 
online survey, representing a 22.5% response rate.

The survey results showed 85% of respondents agreed 
that online learning helped to prepare them for deliver-
ing Telehealth in the future, whereas time effectiveness 
was experienced as a benefit by only 33% of respondents. 
Additionally, students either agreed or strongly agreed that 
Zoom fatigue (78%) and technical issues (52%) had nega-
tive effects when learning clinical skills online (Table 3).

Survey results indicated that online learning was found 
moderately to extremely effective for teaching history-
taking skills (93%), interpreting investigations (85%) and 
other clinical reasoning skills (such as diagnostic reason-
ing) (74%), though procedural and physical examination 
skills were unsuited to online learning (100% and 96% 
disagreement respectively) (Fig. 3).

Regarding the impact of shifting back to face-to-face 
teaching, survey results showed 41% of respondents felt 
they caught up with clinical skills learning, though 77% 
agreed that their end-of-year summative clinical exami-
nation performance was affected by clinical skills teach-
ing disruptions during 2020. More than half (59%) of the 
surveyed students agreed that their skills were adequate 
for the transition to clinical placements in Year 3 (Fig. 4).

Phase 2b results
OSCE performance on history‑taking stations
Three history-taking stations were compared between 
the COVID-impacted (2020) and pre-COVID: either 
2018 (n = 118) or 2019 (n = 117) second-year student 
cohorts in this study, namely: Respiratory, Renal, and 
Neurological. The 120 students in the COVID-impacted 
year demonstrated significantly higher station scores 
on the Respiratory History (M = 71%, SD = 14) com-
pared to the 117 students in the pre-COVID year (2019; 
M = 65%, SD = 14), t(235) = -3.33, p = 0.001 (***); (see 
Fig.  5.A). However, no significant differences were 
observed between the COVID and pre-COVID student 

Table 3  Survey results showing perceived benefits and 
disadvantages of online learning of Clinical Skills, n = 27

Agree (%) Neutral (%) Disagree (%)

Benefits
    Telehealth training 85 11 4

    Time effective 33 7 59

Disadvantages
    Decreased concentration 
span

80 8 12

    Technical difficulties 52 12 35
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Fig. 3  Perceived effectiveness of online teaching of specific clinical skills by Year 2 medical students

Fig. 4  Perceived effect of transitioning back to face-to-face teaching by Year 2 medical students
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performance on the Renal History station, nor Neuro-
logical History station (see Fig. 5.B and C, respectively).

OSCE performance on physical examination stations
Three physical examination stations were compared 
between the COVID-impacted (2020) and pre-COVID 
(either 2018 or 2019) students, namely: Abdominal, Car-
diovascular, and Neurological. The apparent differences 
observed between the COVID and pre-COVID student 
performance on all of the physical examination stations 
in this study were not significant (see Fig. 6).

OSCE performance on procedural skill and clinical reasoning 
stations
Two other stations were compared between the COVID-
impacted (2020) and pre-COVID (either 2018 or 
2019) students, namely: Abdominal Investigations and 
Venepuncture. The Abdominal Investigations station meas-
ures student performance in interpreting blood test and 
radiological results with a focus on clinical reasoning skills.

The 120 students in the COVID-disrupted year dem-
onstrated significantly higher station scores on Abdomi-
nal Investigations (M = 79, SD = 17) compared to the 117 

Fig. 5  OSCE performance in respiratory history-taking (A) was significantly improved in the COVID-impacted cohort, but other history-taking 
stations showed no change (B & C). OSCE performance was compared in matched history-taking stations between the 2020 (COVID-impacted) 
and either the 2018 (A) or 2019 (B and C; pre-COVID) examination. Statistical comparisons were made using independent t-tests; ***, p = 0.001 
(significant), ns, non-significant. The number of individual students in each cohort is provided in the base of each bar

Fig. 6  OSCE performance in physical examination in the abdominal (A), cardiovascular (B), and neurological (C) systems showed no significant 
changes between the COVID-impacted and pre-COVID cohorts. OSCE performance was compared in matched physical examination stations 
between the 2020 (COVID-impacted) and either the 2018 (C) or 2019 (A and B; pre-COVID) examination. Statistical comparisons were made using 
independent t-tests; ns, non-significant. The number of individual students in each cohort is provided in the base of each bar
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students in the pre-COVID year (2019; M = 73, SD = 16), 
t(235) = -2.72, p = 0.007 (**); see Fig. 7.

The Venepuncture station measures student perfor-
mance in collecting ‘blood’ from a vein using a fluid-
filled model. This was the only station considered in 

this study where the 120 students in the COVID-
disrupted year (M = 65, SD = 16) demonstrated sig-
nificantly lower station scores compared to the 118 
students in the pre-COVID year (2018; M = 70, 
SD = 16), t(236) = 2.38, p = 0.02 (*); see Fig.  8. It is 

Fig. 7  OSCE performance in clinical reasoning, demonstrated in the abdominal investigations station, was significantly improved in the 
COVID-impacted cohort. OSCE performance was compared in a matched abdominal investigations station between the 2020 (COVID-impacted) 
and the 2019 (pre-COVID) examination. This statistical comparison was made using an independent t-test; **, p < 0.01 (significant). The number of 
individual students in each cohort is provided in the base of each bar

Fig. 8  OSCE performance in procedural skills, demonstrated in the venepuncture station, was significantly worse in the COVID-impacted cohort. 
OSCE performance was compared in a matched venepuncture station between the 2020 (COVID-impacted) and the 2018 (pre-COVID) examination. 
This statistical comparison was made using an independent t-test; *, p < 0.05 (significant). The number of individual students in each cohort is 
provided in the base of each bar
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noteworthy that access to physical models to practice 
Venepuncture technique were markedly limited due to 
prevailing COVID restrictions in the period leading up 
to the OSCE.

Demography of student cohorts
A chi-square test of independence was performed to 
compare the distribution of gender (Male, Female, or 
No Response) between the 2018 (pre-COVID), 2019 
(pre-COVID) and 2020 (COVID) second-year stu-
dent cohorts. There was no significant variation in the 
distribution of gender associated with cohort,X2 (4, 
N = 355) = 7.34, p = 0.12 (ns). Similar analysis was under-
taken to compare the distribution of category of previ-
ous degree (Health Professions, Sciences, Other, or No 
Response). As with gender, there was no significant vari-
ation in the distribution of category of previous degree 
associated with cohort, X2 (6, N = 355) = 2.53, p = 0.87 
(ns). Finally, a one-way between subjects ANOVA was 
conducted to compare the distribution of age in years 
between the 2018 (pre-COVID), 2019 (pre-COVID) and 
2020 (COVID) second-year student cohorts. There was 
no significant variation in age in years at the for the three 
cohorts [F(2, 352) = 1.76, p = 0.17 (ns)]. Taken together, 
these results show that there were no significant differ-
ences between the two pre-COVID (2018 and 2019) stu-
dent cohorts and the COVID-impacted cohort (2020) 
with respect to gender, category of previous degree, nor 
age in years when they completed the OSCE.

Discussion
Whilst there have been large international surveys of 
student perceptions of adaptations to medical edu-
cation during the COVID-19 pandemic [16, 17], this 
study allows the juxtaposition of student perceptions of 
learning impact due to teaching disruptions with their 
measured skills performance compared to previous 
undisrupted cohorts.

Specifically, this begins to address the call for a drill-
ing down into the impact of specific educational inter-
ventions enacted in response to the pandemic on target 
populations using an objective outcome measure [17, 18].

In this study, participating disrupted students reported 
perceiving an impact on their OSCE performance, and a 
preference for face-to-face teaching for physical exami-
nation and basic procedural skills sessions. However, on 
objective measurement, the cohort performed at least as 
well (if not better) on all OSCE stations, apart from basic 
procedural skills, as previous cohorts. This overall per-
formance aligns with the cohort reporting that, despite 
disrupted learning, they felt adequately prepared to com-
mence clinical rotations in the coming year.

Students felt that, from their experience, history-taking 
and clinical reasoning skills are amenable to synchronous 
online learning. Aligned with this perception, when com-
paring OSCE performance results of COVID-disrupted 
(2020) students with pre-COVID (2018 and 2019) stu-
dents, analyses showed that COVID-impacted students 
performed at a comparable level on identical history-
taking and clinical reasoning OSCE stations as their pre-
COVID colleagues. This highlights that online teaching 
was an effective modality for students to develop history-
taking skills, and aligns with the findings of other medical 
schools [18].

The fact that COVID-impacted students performed 
better at history-taking involving the respiratory system 
than pre-COVID students may reflect that there was 
a greater societal exposure and personal emphasis on 
learning this specific skill during a pandemic year. Simi-
larly, the disrupted cohort’s superior performance in the 
clinical reasoning station may indicate an educational 
benefit from increased time and focus spent on that 
activity due to the hiatus from physical examination skills 
teaching.

In the model of disruption experienced by par-
ticipating students, physical examination was taught 
online as an abbreviated discussion of technique and 
approach, supported by audiovisual resources, fol-
lowed by face-to-face catch-up practical sessions 
when pandemic social distancing restriction eased. 
This model of disruption resulted in non-inferior 
skills acquisition as measured on objective testing, 
which aligns with previous findings regarding a similar 
“flipped classroom” style of online physical examina-
tion skills teaching [19].

The reported student perception that procedural skills 
were not able to be effectively taught online aligns with 
international survey results [16]. Specific to our cohort, 
despite practical face-to-face catch-up sessions, the dis-
rupted student group performed significantly poorer at 
the practical procedural skills (venepuncture) than their 
pre-COVID colleagues. Our qualitative findings indi-
cate that students lacked opportunities to access on-
campus simulation equipment necessary to practise the 
skill, which strongly suggests schools will need to plan 
for either creating covid-safe practise opportunities with 
simulation equipment, or future remediation training of 
cohorts that have experienced exclusion from campus 
facilities.

Participants reported additional benefits to online syn-
chronous distance education, including time efficiency, 
personal convenience and increased learning regarding 
telehealth, which aligns with the findings of other surveys 
[16, 18]. Our students also reported connectivity issues, 
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domestic interruptions and “Zoom fatigue” as negative 
aspects of their online learning experiences, again in 
alignment with international surveys [16, 18].

In this study, demographic analyses show that there 
is no significant difference between the 2018, 2019 and 
2020 Year 2 student cohorts with respect to gender, 
age and category of previous degree, highlighting that 
these factors have not impacted the actual outcomes 
of data analyses, suggesting that the findings are in fact 
most likely to be due to whether the academic year was 
COVID-disrupted or not.

Synchronous distance education has high accept-
ability for health professions education [20], and 
has proven non-inferiority (and possible benefit) on 
measured assessment outcomes when employed dur-
ing knowledge or reasoning educational activities 
[21, 22]. This study furthers these findings in suggest-
ing that some practical skills are amenable to online 
learning (history-taking and clinal reasoning), while a 
blended asynchronous delivery can be successful for 
others (physical examination skills). Though limited 
to a single practical skill, our findings suggest schools 
will need to allow adequate access to simulation facili-
ties for students to acquire basic procedural skills e.g., 
venepuncture that may have been compromised due 
to pandemic disruptions to teaching. The approach 
taken in this study, where an objective measure is used 
to compare skills acquisition during disruptions with 
previous cohorts, has the benefit of highlighting likely 
deficits to inform the design of targeted remediation 
activities.

Limitations
This study comprises participants from a single medical 
school site, which decreases the generalizability to other 
contexts and health professions. It is noted that conduct-
ing the FGDs online could have hindered the sharing of 
ideas and perspectives during discussions. However, 
the familiarity of students in meeting online is likely 
to have minimised this impact. While this is a cohort 
study, where differences observed in performance may 
be attributable to cohort differences, there has been no 
distinct demographic differences shown on cohort com-
parison which could provide an alternative explanation 
for our results.

The low response rate to the online survey reduces 
the reliability of the phase 2a findings. The online sur-
vey was administered after the Year 2 summative OSCE 
examination in November 2020, but before the students 
received their assessment results. The low response rate 
to the survey may have been impacted by the timing of 
its administration, noting that student motivation to 

participate in academic events may be at a low point 
once assessments have been completed for the year. 
However, the high concordance of our findings with 
larger international survey findings (as outlined above), 
increases the confidence that we are reporting accurate 
phenomena.

In the future, it is anticipated that medical schools 
and student groups will have greater experience with, 
and more thorough design of, online learning which will 
decrease the durability of the findings of this study.

Future studies may involve multiple institutions or 
benchmarking consortia investigating if pandemic dis-
ruptions result in measurable and meaningful differences 
in skills learning compared to previous cohorts. It would 
also be of interest to examine if measured differences 
persisted longitudinally, or if they were “caught up” dur-
ing subsequent years of training.

Conclusion
Our findings concur with prior studies that suggest 
COVID teaching disruptions impact medical student 
confidence in their clinical skills learning. Medical 
schools enacting rapid adaptations to skills learning in 
response to pandemic public health directives will need 
to be mindful to proactively address this psychological 
repercussion.

In our blended design, the rapid re-introduction of 
face-to-face skills intensives resulted in non-inferior 
measured performance compared to previous cohorts, 
except in basic procedural skills, which likely require 
more rehearsal opportunities with simulation equip-
ment. Reassuringly, clinical reasoning and history tak-
ing skills are amenable to synchronous online learning. 
The findings of this study add to the literature that can 
be referenced when future-proofing clinical skills train-
ing in response to pandemics or other unfortunate cat-
astrophic disruptions such as those caused by climate 
change.

Abbreviations
OSCE	� Objective Structured Clinical Exam
COVID	� Coronavirus disease
M	� Mean (or average) of the sample
SD	� Standard deviation of the sample
t	� t-Statistic value associated with a Student’s t-test
p	� Probability associated with statistic
ns	� Non-significant, p >  = α, accept the null (no change) hypothesis
X2	� Chi-squared value associated with a Chi-squared test
N	� Number (or count) of the sample
ANOVA	� Analysis of variance
F	� F-Statistic value associated with an ANOVA
N.B.	� different journals will have different guidelines related to how 

abbreviations are to be used and presented. Many journals will 
provide a list of common abbreviations that do not require expla‑
nation, which may include terms like mean, standard deviation 
and ANOVA



Page 13 of 13Saad et al. BMC Medical Education          (2023) 23:364 	

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12909-​023-​04351-9.

Additional file 1. 

Additional file 2. 

Acknowledgements
not applicable

Authors’ contributions
Conceptualisation and design: SS, CR, DK; Qualitative data and survey data 
collection and interpretation: CJ, CR, SS, BMA; Quantitative data collection and 
interpretation: DK, BMA; Drafting: SS, CR, DK; Review and editing: SS, CR, DK, 
BMA. The author(s) read and approved the final manuscript.

Funding
A small grant from the University of Notre Dame Research Incentive Scheme 
was used to fund the external transcription service.

Availability of data and materials
The datasets used and/or analysed during the qualitative phase of the current 
study are available from the corresponding author on reasonable request. 
Demographic and assessment outcome data requests would be forwarded by 
the corresponding author to the relevant Human Research Ethics Committee 
for consideration.

Declarations

Ethics approval and consent to participate
Ethics approval for all parts of this study was obtained from the University of 
Notre Dame Australia’s Human Research Ethics Committee (ref 2020-142S). All 
methods were carried out in accordance with relevant guidelines and regula‑
tions. Informed consent was obtained from all participants. Participants were 
provided with a written participant information sheet and provided contact 
details (CJ) for further queries. Verbal consent was obtained and recorded at 
the commencement of the FGDs. This process was in accordance with that 
approved by the University of Notre Dame Australia’s Human Research Ethics 
Committee approval (ref 2020-142S).

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 School of Medicine, Notre Dame University, Sydney, NSW, Australia. 2 College 
of Medicine and Dentistry, James Cook University, Townsville, QLD, Australia. 
3 School of Medicine and Public Health, University of Newcastle, Newcastle, 
Australia. 

Received: 25 September 2022   Accepted: 11 May 2023

References
	1.	 Scheele F. The art of medical education. Facts Views Vis ObGyn. 

2012;4(4):266.
	2.	 Teunissen PW, Scheele F, Scherpbier AJ, Van Der Vleuten CP, Boor 

K, Van Luijk SJ, Van Diemen-Steenvoorde JA. How residents learn: 
qualitative evidence for the pivotal role of clinical activities. Med Educ. 
2007;41(8):763–70.

	3.	 Sandars J. The use of reflection in medical education: AMEE Guide No. 44. 
Med Teach. 2009;31(8):685–95.

	4.	 Sahu PK, Chattu VK, Rewatkar A, Sakhamuri S. Best practices to impart 
clinical skills during preclinical years of medical curriculum. J Educ Health 
Promot. 2019;8:57.

	5.	 So HY, Chen PP, Wong GK, Chan TT. Simulation in medical education. J R 
Coll Physicians Edinb. 2019;49(1):52–7.

	6.	 Jeyakumar Y, Sharma D, Sirianni G, Nyhof-Young J, Otremba M, Leung FH. 
Limitations in virtual clinical skills education for medical students during 
COVID-19. Can Med Educ J. 2020;11(6): e165.

	7.	 Samaraee AA. The impact of the COVID-19 pandemic on medical educa‑
tion. Br J Hosp Med. 2020;81(7):1–4.

	8.	 Ahmed H, Allaf M, Elghazaly H. COVID-19 and medical education. Lancet 
Infect Dis. 2020;20(7):777–8.

	9.	 Creswell JW., and Plano Clark VL. Designing and Conducting Mixed Meth‑
ods Research. SAGE Publications. 3rd ed. Thousand Oaks, 2018.

	10.	 Haq I, Higham J, Morris R, Dacre J. Effect of ethnicity and gender on 
performance in undergraduate medical examinations. Med Educ. 
2005;39(11):1126–8.

	11.	 Kim KJ, Lee YJ, Lee MJ, Kim YH. e-Learning for enhancement of medical 
student performance at the Objective Structured Clinical Examination 
(OSCE). PLoS One. 2021;16(7): e0253860.

	12.	 Galletta A. Mastering the semi-structured interview and beyond: from 
research design to analysis and publication. New York, New York: NYU 
press; 2013.

	13.	 Byrne E, Brugha R, Clarke E, Lavelle A, McGarvey A. Peer interviewing in 
medical education research: experiences and perceptions of student 
interviewers and interviewees. BMC Res Notes. 2015;8(1):1–1.

	14.	 Gale NK, Heath G, Cameron E, Rashid S, Redwood S. Using the framework 
method for the analysis of qualitative data in multi-disciplinary health 
research. BMC Med Res Methodol. 2013;13(1):1–8.

	15.	 Harden RM, Lilley P, Patricio M. The Definitive Guide to the OSCE: The 
Objective Structured Clinical Examination as a performance assessment. 
Elsevier Health Sciences; 2015.

	16.	 Dost S, Hossain A, Shehab M, Abdelwahed A, Al-Nusair L. Perceptions 
of medical students towards online teaching during the COVID-19 
pandemic: a national cross-sectional survey of 2721 UK medical students. 
BMJ Open. 2020;10(11): e042378.

	17.	 TMS Collaborative. The perceived impact of the Covid-19 pandemic on 
medical student education and training – an international survey. BMC 
Med Educ. 2021;21:566.

	18.	 Medical Deans, Australia and New Zealand. Changing for good: what we 
learned in 2020. The impact of COVID-19 on medical schools in Australia 
and New Zealand. 2021. https://​medic​aldea​ns.​org.​au/​resou​rces/​repor​ts-​
and-​state​ments/ Accessed 19 Mar 2023.

	19.	 Farahmand S, Jalili E, Arbab M, Sedaghat M, Shirazi M, Keshmiri F, 
Azizpour A, Valadkhani S, Bagheri-Hariri S. Distance learning can be as 
effective as traditional learning for medical students in the initial assess‑
ment of trauma patients. Acta Med Iran. 2016;31:600–4.

	20.	 He L, Yang N, Xu L, Ping F, Li W, Sun Q, Li Y, Zhu H, Zhang H. Synchronous 
distance education vs traditional education for health science students: A 
systematic review and meta-analysis. Med Educ. 2021;55(3):293–308.

	21.	 Pei L, Wu H. Does online learning work better than offline learning in 
undergraduate medical education? A systematic review and meta-analy‑
sis. Med Educ Online. 2019;24(1):1666538.

	22.	 Kronenfeld JP, Ryon EL, Kronenfeld DS, Hui VW, Rodgers SE, Thorson 
CM, Sands LR. Medical student education during COVID-19: elec‑
tronic education does not decrease examination scores. Am Surg. 
2021;87(12):1946–52.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.1186/s12909-023-04351-9
https://doi.org/10.1186/s12909-023-04351-9
https://medicaldeans.org.au/resources/reports-and-statements/
https://medicaldeans.org.au/resources/reports-and-statements/

	The impact of pandemic disruptions on clinical skills learning for pre-clinical medical students: implications for future educational designs
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study aims
	Study context
	Study design
	Phase 1
	Focus group discussions

	Phase 2a
	Online survey

	Phase 2b
	Population
	OSCE assessment
	Evaluation of the impact on student OSCE performance
	Evaluation of the demography of the student cohorts


	Results
	Phase 1 results
	Focus group discussions

	Benefits of online learning
	Theme 1: utility for practice

	Theme 2: flexibility and wellbeing
	Negative impacts
	Theme 3: incompatible for online learning
	Theme 4: engagement challenges
	Theme 5: practise deficit

	Phase 2a results
	Online survey

	Phase 2b results
	OSCE performance on history-taking stations

	OSCE performance on physical examination stations
	OSCE performance on procedural skill and clinical reasoning stations
	Demography of student cohorts


	Discussion
	Limitations

	Conclusion
	Anchor 41
	Acknowledgements
	References


