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The recent coronavirus pandemic has undeniably had a signifi-
cant impact on health services globally. However, a further 
challenge arising from this crisis is the provision of medical 
education in these unprecedented times. Medical students have 
had their hospital placements postponed, causing significant 
anxiety and ushering in a new educational environment which 
has been difficult to navigate. The major obstacles have 
included delivering online teaching content as well as adapting 
means of assessment in such unforeseen circumstances. As a 
final year medical student at Imperial College London, I am 
well-placed to comment on the efficacy of these processes dur-
ing the COVID-19 pandemic. Most pertinently, the insights 
gleaned will likely have implications for the training of doctors 
in the future, and as such are of particular interest to the medi-
cal education community.

In light of the COVID-19 outbreak, universities were 
forced to implement several changes to medical education. 
The primary aim of such changes was to meet students’ learn-
ing demands without requiring attendance in-person and 
platforms such as ‘Zoom’ and ‘Microsoft Teams’ were promptly 
utilised to allow teaching to be delivered online. These were 
generally very efficacious in facilitating teaching of essential 
course content and received positive feedback from medical 
students at Imperial College. In fact, these remote tutorials 
often had better attendance than many of their ‘in-person’ 
counterparts, perhaps owing to the ease and convenience of 
being able to access them from home. An additional reason for 
this may be the ease of tracking attendance compared to tak-
ing registration in large in-person sessions,1 since logging into 

an online lesson seamlessly creates a digital record of attend-
ance which the facilitator can track. In this way students feel 
more closely monitored in their participation and are thus 
more likely to engage. The good student engagement with 
online learning could indicate that even during conventional 
times, such methods could be employed alongside traditional 
teaching to enhance the learning experience. There is evidence 
that students have a positive perception of online learning 
methods in both medical and non-medical contexts and that it 
can be at least as effective as traditional teaching,2 further sup-
porting this notion. However, one study during this crisis 
highlighted some common downsides to remote teaching 
from the perspective of undergraduate medical students 
including technical difficulties, easy distraction and some staff 
being poorly-versed with the technologies used.3 Nonetheless, 
the vast majority of students found online sessions to be a 
good use of time and the paper proposes at least some incor-
poration of these into medical teaching, perhaps as part of a 
‘flipped-learning’ approach.3 Other evidence also suggests that 
students see online learning as complementing rather than 
replacing traditional methods, reinforcing the potential for an 
integrated role in future, perhaps as part of a combined 
‘blended-learning’ methodology.2 It is possible that current 
circumstances may simply provide the impetus necessary to 
drive these teaching techniques into mainstream use.

The provision of medical education is uniquely challenging 
in that there is a need for vocational exposure in a clinical set-
ting which can’t be sufficiently replaced remotely. Consequently, 
clinical placements at many medical schools have had to be 
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postponed until the next academic year. However, current cir-
cumstances have brought this issue of adaptability to the fore-
front and much has been done to address it. For example, at 
Imperial, students were given access to an online bank of 
patient interviews and interactive cases to supplement clinical 
study. Furthermore, the use of specially adapted headsets worn 
by clinicians to give students a ‘first-person’ view of patient 
examinations was piloted and is intended to be introduced to 
allow large-scale bedside teaching without overcrowding clinical 
areas. Another potential solution includes the use of ‘telemedi-
cine’ to allow direct patient interaction via video-conferencing or 
telephone interviews as has been used at the Mayo Clinic to 
facilitate teaching during this period.4 Such adaptations may 
prove vital if clinical placements are disrupted again, for example 
in the event of a coronavirus ‘second wave’. However, it does 
seem far-fetched, at least in the context of current technology, 
to suggest they could ever fully replace hospital rotations. 
Nonetheless, there is evidence that incorporation of ‘telemedi-
cine’ into undergraduate clinical placements may enrich learn-
ing by improving core competencies and that it is also well-liked 
by students.5 Another interesting benefit that may emerge in 
light of this rapid change in educational formats is the nurtur-
ing of students’ persistence, resilience and abilities to adapt to 
sudden changes in circumstances.6 These are vital skills to 
develop as a trainee doctor due to the unpredictable nature of 
clinical practice and the speed with which seemingly well 
patients can deteriorate. A flexible mind-set and an ability to 
calmly and decisively change course when one’s outlook is 
shifted is invaluable in hospital and may be analogous to hav-
ing to overhaul one’s learning and revision plan in the face of 
such seismic educational changes.

In addition to altering teaching provisions, medical schools 
have also had to adapt their means of assessment. Imperial 
College London was a world-leader in carrying out completely 
remote online medical examinations7 which students com-
pleted under timed conditions at home. These written exams 
were carried out using an ‘open-book examination’ (OBE) 
approach. Importantly, there is compelling evidence demon-
strating that OBEs significantly decrease student anxiety,8,9 a 
finding reflected in my own experiences during this remote 
exam season. This is a positive characteristic at any time, but 
one which is especially important during a global pandemic. 
Despite this, there were initially concerns regarding the validity 
of OBEs given their perceived reduced difficulty. However, 
clinical written examinations are well-suited to OBE formats 
since questions require nuanced synthesis of lots of informa-
tion from the clinical scenarios provided and thus the answer 
cannot simply be searched on the internet. An additional safe-
guard against cheating is that question order was randomised 
for each student, rendering collusion between students ineffec-
tive. Furthermore, these exams are often very time-pressured 
(approximately 60 seconds per clinical scenario at Imperial) 
and there is simply not enough time to intensively research rel-
evant information. Therefore, whilst referring to ‘open-book’ 

resources does not adequately replace learning and applying 
important principles, it can instead be used for supplementary 
facts or to provide a broader context to a scenario. Medicine is 
more than simply the regurgitation of basic facts and too often 
examinations at medical school are structured in a way which 
encourages and rewards this style of learning. OBEs not only 
prevent students temporarily cramming superfluous informa-
tion to parrot during assessments but, crucially, also more 
closely mirror actual clinical practice where such information is 
easily acquired from resources in hospital. In this way, OBEs 
allow students to study in a way which is more aligned with life 
on the wards. An example of some knowledge which could be 
looked-up during OBEs may include the normal range for 
reticulocyte count in a child of a particular age or certain clini-
cal status. Without having to spend time committing this dull 
and dense information to memory, students are able to focus 
their learning more judiciously on broader and more fruitful 
principles which are essential to effective practice in hospital. 
For example, they can instead more intensively revise diagnos-
tic approaches to particular clinical presentations in the knowl-
edge that more esoteric information, such as exact cut-offs for 
quantitative investigations, can be looked-up as required. This 
is often exactly how doctors operate in practice and assessment 
at medical school should seek to mirror this.

Clearly there is a balance to be struck and the few exam 
questions which perhaps are more easily searched online may 
not be suitable for OBE-style assessments. However, it is 
especially interesting to note that there has been recent confir-
mation from the faculty at Imperial that the distribution of 
marks for the online written exams did not differ substantially 
from previous years. These findings have since been pub-
lished10 and although counter-intuitive, are mirrored in the 
literature where there is generally found to be no significant 
difference between exam performance when using OBEs ver-
sus closed-book formats.11 This supports the idea discussed 
above that clinical written exams are good candidates for an 
OBE format. It seems that instead of artificially inflating 
attainment, OBEs may allow students to prioritise their learn-
ing in a more meaningful and pragmatic way which can seem-
ingly only be deemed a success. More research is clearly needed 
to bolster the case for more systemic adoption of OBEs in 
future, but this is certainly an intriguing and perhaps unex-
pected observation stemming from the coronavirus pandemic 
which may have implications for the future.

In the same way that clinical placements are difficult to 
facilitate remotely, so too are practical clinical examinations or 
OSCEs and most medical schools were forced to cancel or 
postpone these this year. At Imperial, students have now been 
informed that final year OSCEs next year will include 7 remote 
stations in an attempt to ensure their deliverability. This is 
likely to include online history-taking stations where examina-
tion findings such as breathing sounds and heart murmurs are 
to be played to students to help build a complete clinical pic-
ture and more closely mimic the bedside. This is yet another 
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example of the COVID-19 pandemic accelerating the innova-
tion of alternative educational and appraisal techniques.

Overall, the coronavirus crisis has unequivocally had a 
marked influence on medical education, particularly in terms 
of the delivery of teaching and assessment. However, as the 
world begins to emerge from this challenging period, it seems 
possible that this pandemic will leave lasting changes on these 
foundational elements of medical training. Such changes may 
include increased integration of ‘flipped learning’ and ‘telemed-
icine’ as means of content delivery as well as a re-imagination 
of current medical school examination systems. The common 
theme is that the COVID-19 pandemic has provided the cata-
lyst required to diversify the format and delivery of both medi-
cal teaching and assessment and in doing so has depicted the 
intrinsic advantages of many of these contemporary approaches 
relative to their more conventional archetypes. Most of these 
educational changes were initially born out of urgency, but 
many will likely remain in more refined forms as preferred 
methods of teaching and assessment in the future.

RefeRences
 1. Kwon R, Zhang ML, VandenBussche CJ. Considerations for remote learning in 

pathology during COVID-19 social distancing [published online ahead of print 
June 4, 2020]. Cancer Cytopathol. 2020. doi:10.1002/cncy.22289.

 2. Ruiz JG, Mintzer MJ, Leipzig RM. The impact of e-learning in medical educa-
tion. Acad Med. 2006;81:207-212.

 3. Verma A, Verma S, Garg P, Godara R. Online teaching during COVID-19: per-
ception of medical undergraduate students. Indian J Surg. 2020;82:299-300.

 4. Suh GA, Shah AS, Kasten MJ, Virk A, Domonoske CL, Razonable RR. Mayo 
clinic strategies for COVID-19 avoiding a medical education quarantine during 
the pandemic. Mayo Clin Proc 2020;95:S63-S65.

 5. Waseh S, Dicker AP. Telemedicine training in undergraduate medical educa-
tion: mixed-methods review. JMIR Med Educ 2019;5:e12515.

 6. Ferrel MN, Ryan JJ. The impact of COVID-19 on medical education. Cureus. 
2020;12:e7492.

 7. Tapper J, Batty D, Savage M. Medical students take final exams online for first 
time, despite student concern. https://www.theguardian.com/education/2020/
mar/22/coronavirus-forces-medical-students-sit-final-exams-online. Accessed 
July 1, 2020.

 8. Broyles IL, Cyr PR, Korsen N. Open book tests: assessment of academic learning 
in clerkships. Med Teach. 2005;27:456-462.

 9. Stowell JR, Bennett D. Effects of online testing on student exam performance 
and test anxiety. J Educ Comput Res. 2010;42:161-171.

 10. Sam AH, Reid MD, Amin A. High-stakes remote-access open-book examina-
tions. Med Educ. 2020;54:767-768.

 11. Durning SJ, Dong T, Ratcliffe T, et al. Comparing open-book and closed-book 
examinations: a systematic review. Acad Med. 2016;91:583-599.

https://www.theguardian.com/education/2020/mar/22/coronavirus-forces-medical-students-sit-final-exams-online
https://www.theguardian.com/education/2020/mar/22/coronavirus-forces-medical-students-sit-final-exams-online



