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ABSTRACT 

To overcome the challenges of the COVID19 pandemic, we developed a remotely-delivered, online clinical skills 
examination using purpose-built software. Here we outline and evaluate the reliability and validity of the 
exam and consider its application beyond the pandemic. Building on an existing digital scoring and virtual 
assessment software, Qpercom developed a new tool with input and repeated pilot testing by our academic 
and administrative examinations team. This tool also had additional features allowing for reliable (a) video -
conferencing virtual examination rooms, (b) automatic control of the rotation of candidates across virtual 
rooms (c) a ‘control room’ for exam administration and (d) real time display of examination cards with 
physical examination and investigation findings. The new tool was used over three examination diets and the 
validity and reliability of the resultant examinations were assessed. The validity and reliability of the remote 
exams were not significantly different to those of face-to-face assessments. Content validity, was very similar 
with the exception of the inability to test physical examination. Regarding reliability, low Cronbach’s alpha 
values were observed for some remote examinations when variability between student marks was also low 
explaining these alpha values. However, Standard error of Measurement (SEM) estimates, which are more 
reliable in the setting of small numbers examinations such as the ones described here, compared favourably to 
previous face to face examinations. Thus, remote, online delivery of clinical skills examinations using purpose-
built software is feasible, valid and reliable and may represent a favourable option beyond the pandemic. 

KEYWORDS: Remote Assessment, Pandemic, Clinical Skills Examination, Medical Professional 
Examinations, Healthcare Practitioners, OSCE Software. 
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1. INTRODUCTION 

1.1. Objective 

The aim of this paper is to outline the 
development of a remotely-delivered, online clinical 
skills examination using purpose-built software and 
provide its reliability and validity for its wider use in 
clinical skills assessment. 

This type of examination was developed in 
response to the unprecedented challenges to health 
care education during the COVID-19 pandemic. 
Educators involved in the delivery of clinical courses 
like Medicine and Nursing had to rapidly develop 
alternative teaching solutions adapted to the new 
environment, since graduates of these programs 
were urgently needed to increase the healthcare 
workforce on the ground(Almarzooq et al., 2020; 
Hilburg et al., 2020). This led to a large variability in 
the approaches adopted to teaching clinical and 
communications skills, which had traditionally taken 
place face to face in teaching labs(Servin-Rojas et al., 
2022; Wallace et al., 2021). Concerns were raised in 
regards to the impact of the new learning methods on 
the competency level of the future healthcare 
workforce, especially healthcare students in the final 
year of study and medical residents(Hamamoto Filho 
et al., 2022). At the same time, continuing certification 
of students and trainees necessitated virtual 
alternatives to face to face assessment of clinical skills 
and several approaches were developed (Chan et al., 
2023; Giri & Stewart, 2023).  

The development of tools for the reliable 
assessment of clinical competency and skills for 
undergraduate students and graduate fellows was of 
immense importance. Despite the fact that 
accrediting bodies were providing flexibility to 
clinical programme directors as to how to assess 
clinical skills(Patrício et al., 2013), the use of new 
technological methods such as zoom, skype and 
Microsoft teams, not previously tested in these 
settings, was unprecedented but also challenging.  

In Cyprus, when the pandemic started in 2020, 
strict lockdown measures and travel restrictions 
were imposed by the Cyprus government 
(Quattrocchi et al., 2020). Thus, there was a need to 
adapt the delivery of the assessment methods of the 
Cyprus MRCGP [INT] programme (International 
Membership of the Royal College of General 
Practitioners, UK) which is delivered by the 
University of Nicosia Medical School in Cyprus and 
is supported by an online Masters programme in 
Family Medicine (Hopayian et al., 2019). The Cyprus 
MRCGP [INT] assessment programme consists of a 
written examination (the applied knowledge test- 

AKT), a portfolio of workplace-based assessments 
(WPBA) and a clinical skills examination: Simulated 
Surgery (SS).  

Whilst the AKT was delivered online with remote 
proctoring software and WPBA is assessed by video 
recording of skills and consultations, the most 
challenging component to deliver in the pandemic, 
was the SS examination. The SS examination assesses 
clinical skills and competencies as per the objective 
structured clinical examinations (OSCEs) guiding 
principles (Patrício et al., 2013). The reliability and 
validity of OSCEs is dependent on a number of 
factors including the number of examination stations, 
the number of assessors and simulated patients and 
many more (Trejo-Mejía et al., 2016) The impact of 
introducing another variable such as the delivery of 
the exam with any online tool on examination 
reliability (but also partly validity) was unknown.  

In order to address this need, we explored the 
option of utilizing and contributing to the 
development of a purpose-built software for remote 
clinical exams delivery, which allows for real time 
video assessments, purpose-built for OSCEs.  

In the following sections of this paper, we describe 
the methodology followed for the implementation of 
the new tool in an online SS examination and we 
provide the preliminary results of the reliability and 
validity of its use in a series of remote, online exams. 

2. METHODS 

2.1. The Tool 

The new tool developed by the Qpercom 
company was Qpercom Observe. While the actual 
software was developed by Qpercom, our 
assessment team provided substantial input and 
repeatedly tested the software while it was under 
development providing feedback to the company. 
The software had additional features required for 
delivery of online exams which include: (a) a reliable 
video -conferencing virtual room for student, 
simulated patient, examiner (and external observers 
if applicable) to meet, (b) automatic control of the 
rotation across ‘stations’ (virtual rooms) such that 
accurate and timely entry to the ‘stations’ of all 
participants is ensured 3) a ‘control room’ for 
examination administration staff, which allows real 
time monitoring and overview of the exam process , 
which in turn allows for real time trouble-shooting 
and problem solving 4) real time display to the 
student of examination cards showing physical 
examination and investigation findings. 

Below we describe the setup of our examination 
process for the Cyprus MRCGP [INT] Simulated 
Surgery exam using the remote version of the 
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Qpercom Observe tool over 3 examination diets. 

2.2. Setup 

The setup is shown schematically in figure 1. The 
simulated patient and examiner are located in 
separate rooms on the premises of the university, 
while the student is located in their own home or 
practice. Administrative and technical support staff 

are also located on university premises, where they 
can intervene in case there are problems with the 
audio/visual or exam synchronization issues. 
External examiners or other observers can join the 
exam either remotely or on university premises. All 
participants connect to a remote, virtual room using 
Qpercom Observe software, where the examination 
takes place. 

 
Figure 1: Setup of the Remote SS Examination 

For an Explanation, See Main Text. 

2.3. Examination Process and Administrative 
Control of the Remote Examination 

First, examiners and simulated patients are 
briefed and their connectivity and audio-visual 
technical parameters are checked to ensure a proper 
connection between both parties. Then individual 
student briefings follow. The student briefing 
includes audio and visual checks and checking the 
internet browser used. At this stage, examination 
regulations are provided. Further notifications, such 
as stage of examination, are given throughout the 
session using features built-in in Qpercom software. 

The examination process is made up of three 
stages (see figure 2): Reading Time, Assessment, 
Check Point/End of Station. These stages are 
repeated for each rotation/station examined. 
Reading Time: students read instructions prior to 
joining the examiner and actor in the virtual room. 
Assessment Stage: students enter the virtual room 

and the actual examination takes place. Check Point 
Stage: Once the station time has elapsed, students 
move from the virtual room and are placed in a 
virtual waiting room (the ‘Check Point’) ahead of the 
next station. The check point stage acts as a safety net 
because it allows for different station ending times 
within a circuit, which may result from any possible 
technical problems at any point in the circuit. At the 
end of the station each candidate is moved into a 
virtual waiting area until all candidates within the 
circuit have completed their station for the rotation. 
Next, the stations in the circuit are resynced, allowing 
the circuit administrator to initiate the process for the 
next rotation. Examiners and simulated patients 
remain in the same virtual room, while students are 
rotated between these rooms. End of Station: 
Candidates are informed of the end of the 
examination, asked to log out, and then released from 
the virtual examination room. Examiners are then 
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directed to select the next group of candidates to be 
assessed with the preceding steps/ stages repeated.  

Thus, at all stages of the examination process, the 
purpose-built software provides functionalities, 
which enable full administrative control. This in turn, 
allows for effective management of any potential 

technical issues on a station or circuit basis. The 
ability for real-time notification and communication 
of exam administration and candidates, provides the 
means for an immediate response when 
troubleshooting without impacting the flow or order 
of stations within or across circuits. 

 
Figure 2: The Examination Process in the Virtual Room. 

See Main Text for Explanation. 

2.4. Sharing of Examination Findings and Tests 
between Examiner and Student in Real Time 

An additional feature was required for the SS 
examination. This was the prompt sharing of content 
(examination and/or investigation findings) to the 
student at arbitrary time points in the consultation.  

While in remote examinations one cannot test 
students' physical examination skills, diagnostic 
reasoning and result interpretation skills pertaining 
to the physical examination can still be tested. The 
student is presented with the examination findings in 
the form of a card or a picture only if the student has 
asked to perform the relevant physical examination. 
The student interprets the results in the overall 
context of the case and uses this information to arrive 
at a suspected diagnosis and formulate their 
management plan.  

The examiner's ability to release examination 
cards permits evolution of the case giving the student 
the opportunity to demonstrate competency in 
results interpretation and formulation of a 
management plan. Implementing this feature 
initially presented a technical challenge in the 
software, with a fully-automated solution because 
the release of the cards is conditional upon the 
student’s performance and cannot be pre-
programmed. 

Qpercom’s solution was to have the cards as 
linked files but initially not visible (‘inactive’) on 
screen. The examiner can ‘activate’ these links to 
display the files immediately. Similarly, the examiner 
can withdraw the cards. This feature resolves the 
issues arising from the conditional nature of the cards 
and their variable timing. 

2.5. Requirements for Administrative Support 

Exam delivery in our case required a team of a 
minimum of five administrative officers per circuit 
implemented; three officers supported a participant 
group each (students, examiners, simulated 
patients). The fourth officer managed centrally the 
electronic examination delivery via the software. The 
above setup proved to be effective and efficient in 
handling technical and unforeseen circumstances. 
Coordination within the team is vital, and this 
requires a fifth officer who acts as a coordinator. The 
coordinator integrates information, decides on 
appropriate action (such as rescheduling students 
with connection problems if necessary) in a timely 
fashion. They also maintain a log of events and 
ensure that all students are examined fairly. We note 
that administrative support also depends on the 
number of students examined and examination 
circuits.  

2.6. Technical Support 

Having simulated patients, examiners, and 
administrators on one site facilitated the setup of 
hardware and ensured functioning across all 
workstations. It was important to test peripherals 
(cameras, microphones, keyboards etc) both in 
advance as well as during the assessment 
preparation stage. A guide to the software was 
provided to students, in order to set up their 
individual workstation setup according to the 
technical requirements. Students were also provided 
with a practice test of two SS stations to familiarize 
themselves with the process. On the days of the 
actual examination, two technical support officers 
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were on standby. Minor IT issues were managed 
within the Check Point stage of the examination. 
However more demanding issues, such as students’ 
persistent connectivity issues were further 
investigated by the IT support team. In such cases a 
student’s examination slot was rescheduled for a 
later time within the same examination day, in a so-
called emergency exam session. This emergency 
session thus needs to be factored in exam planning, 
when developing the examination timetable. 

3. ANALYSIS OF VALIDITY AND RELIABILITY 

3.1. Validity 

This refers to the extent to which the examination 
examines what it is meant to examine. In this paper, 
we have focussed on content validity, which 
essentially entails a comparison of blueprints of the 
SS examination for the remote versus the face-to-face 
versions of the exams. We also utilized the input of 
our RCGP International Development Advisor (IDA) 
at the time (Dr Amer Salim, author A.S.), who 
provided an objective, expert evaluation of the 
examination. 

3.2. Reliability 

We quantified the internal-consistency reliability 
facet using measures from classical test theory, 
namely Cronbach’s alpha (alpha) and Standard Error 
of Measurement (SEM). We calculated SEM based on 
the equation below: 

𝑺𝑬𝑴 = 𝑺𝒙√𝟏 − 𝒂𝒍𝒑𝒉𝒂      (1) 

Where 𝑆𝑥 is the standard deviation of the total SS 
% score across the cohort of students and alpha is 
Cronbach’s alpha. 

4. RESULTS 

4.1. Rate of Successful Online Examination Attempts 

We have run three SS examinations in partly-
remote mode. From a total of 37 students, 12 had to 
be rescheduled for a different time of the day in the 
emergency sessions but all of these were finally 
successfully examined. Only two students could not 
be examined within the same examination diet. 
These students had severe problems with the 
technical requirements of their setup and/or 
insufficiently stable internet connections. These two 
students could not be examined in the same diet and 
had to be rescheduled for the next exam diet. In total, 
we have successfully examined 35/37 (95%) students 
in the same exam diet. 

4.2. Exam Validity and Reliability 

In terms of content validity, our coverage of key 

content and skills representative of the curriculum 
(the examination blueprint) was very similar to those 
prior to the pandemic with the key difference being 
the inability to test physical examination. In addition, 
our RCGP International Development Advisor 
(IDA), served as an external observer to the three 
remote examination diets and was satisfied that our 
remote SS version was not substantially different to 
the previous face to face version. Here we focussed 
on content validity, one of the important, classical 
types of validity. However, we must mention that 
newer theoretical frameworks challenge the classical 
view of validity. Messick (Messick, 1989) redefined 
validity as a unified concept and not separate types 
of validity (e.g. content, criterion, construct validity). 
This is an argument-based framework supported by 
multiple sources of evidence. In this framework, 
validity concerns the meaning and use of test scores. 
As an extension of this, Kane (M. Kane, 2009; M. T. 
Kane, 1992), redefined validation as an argument-
based multi-stage approach, in which each inference 
must be logically and empirically maintained. Thus, 
while Messick emphasized types of evidence, Kane 
emphasized how evidence supports each step in the 
reasoning process. In our setting, of a very limited 
sample of observations (N of examinees), statistical 
evidence used in these frameworks would not be 
reliable enough to gauge validity/validation. In 
addition, we thought that the classical concept of 
content validity is very widely known among 
Medical Educators, hence we focussed on that. 

With respect to exam reliability, we used Classical 
Test Theory (CCT) to estimate Cronbach’s alpha 
coefficient (alpha) and Standard Error of 
Measurement (SEM). CTT assumes one source of 
error, which may not apply to an examination of 
clinical skills and Generalizabilityation Theory (GT), 
which partitions the error variance toin different 
sources could be considered. We should note that our 
MRCGP [INT] exams are small number assessments 
(see N of students examined in table 1). GT, requires 
a higher N than CTT to partition the error variance 
into different sources, thus CTT may be the better 
choice in this setting. An additional reason, for using 
CTT is that it is very widely used and there is an 
abundance of software that can compute its outputs 
(alpha and SEM). GT usually is applied to complex 
designs; here we had a simple setting (a single circuit, 
single examiner and SP per station). Even in CTT, 
estimation of parametric statistics is employed. 
Because both alpha and SEM depend on parameter 
estimation, in a small N setting also alpha and SEM 
are not robust and should always be interpreted with 
caution. The estimates are shown in table 1. The 
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estimates for alpha were low for the July and 
September 2021 remote exams but greatly improved 
by 2022. However, when examining the table, it is 
striking that the low alpha values were observed 
when the variability between student marks (the 
standard deviation, SD) was also low and vice versa. 
Indeed, a least-squares quadratic fit (nonlinear 
correlation) confirmed that 84% of the variance in 
alpha values can be explained by SD variation. This, 
in turn, is due to estimation errors because of the 
small N in our assessment (see(Harvill, 1991)). 
However, from table 1 we note that the SEM is not 
affected to the same extent by the variability in 

student scores. This is likely due to the normalization 
intrinsic to its calculation (see equation 1 and(Harvill, 
1991)). In fact, the SEM estimates for all the remote 
examinations do not deviate substantially (The 
Wilcoxon rank sum= 6, p= 0.0571) from those 
obtained in previous face to face examinations. In 
fact, if anything, a trend for a smaller SEM exists in 
favour of the remote examinations. Thus, in 
conclusion, we have not observed an inflation of 
examination-irrelevant error variance according to 
the behaviour of SEM, a measure which is more 
robust than alpha in the case of small numbers 
assessments. 

Table 1: Cronbach’s Alpha (αlpha), Standard Deviation of Scores in % (SD) and Standard Error of 
Measurement (SEM, %) for Each Year the Exam Was Run. Note That Exams With High SD (Variability) Also 

Have High αlpha and Vice Versa. 

Year of SS exam Mode of delivery N of students completed exam alpha SD (%) SEM (%) 

2022 Remote 16 0.84 9.69 3.87 

2021 September Remote 9 0.54 6.61 4.48 

2021 July (delayed for 
2020) 

Remote 13 0.69 6.90 3.84 

2019 Face to face 8 0.82 12.54 5.36 

2018 Face to face 6 0.91 15.28 4.71 

2017 Face to face 10 0.74 9.82 4.97 

2015 Face to face 9 0.94 22.18 5.59 

5. DISCUSSION 

We have presented the development of an exam 
delivery using purpose-built software for the partly-
remote delivery of our MRCGP [INT] clinical skills 
assessment during the pandemic. We have described 
our experience of using this mode of delivery and 
shown that the examination is feasible, valid, reliable, 
and manageable both administratively and 
technically.  

There have been studies of other forms of online 
OSCEs (Ryan et al., 2020; Saad et al., 2022; Shaban et 
al., 2021; Shehata et al., 2021) delivered by generic 
video conferencing software. An early paper 
established the feasibility of an online OSCE in a 
large cohort ((Ryan et al., 2020)). Ryan and colleagues 
used Zoom and MS teams video conferencing 
software to deliver the OSCE; however, they only 
delivered one station per day; thus, rotation 
complexities and synchronization was not addressed 
in that setup. Shehata and colleagues ((Shehata et al., 
2021)) provided a step-by-step guide on how to run 

an OSCE using Zoom video conferencing and virtual 
Zoom rooms. However, they found that extensive 
administrative and technical support was required. 
Shaban and colleagues ((Shaban et al., 2021)) 
conducted online OSCEs using MS teams video 
conferencing software to support the video 
consultation in conjunction with locally-developed 
synchronization time-management software to 
support the rotation between stations. They found 
that the examination is feasible, acceptable to 
stakeholders, valid and reliable. The main difference 
to our approach is the semi-manual synchronization. 
Although the times at which rotations should occur 
is automated via a website, the transition process 
from station to station is still manual. This leaves 
some possibility for error when compared to our 
approach with purpose-built system integrating 
videoconferencing and transitions within the 
rotations. Saad and colleagues ((Saad et al., 2022)) 
analysed and summarized the experiences of three 
medical schools in Australia using Zoom; some of the 



4231 REMOTE CLINICAL SKILLS ASSESSMENT FOR MEDICAL PROFESSIONAL EXAMINATIONS 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 4225-4233 

exams were fully online but there were also several 
hybrid versions. The study used qualitative 
methodology to investigate stakeholders’ 
perceptions and also quality assurance. They 
concluded that the methods were fit for assessment 
in the setting of the pandemic, value for money and 
relatively fault-free. However, threats to validity 
(when compared to face-to-face OSCEs) were also 
identified, which according to the authors limited the 
scope of remote assessment. Nonetheless, the authors 
concluded that “Whilst virtual clinical assessments 
are limited in their scope of assessing clinical 
competency when compared with the traditional 
OSCE, their integration into programmes of 
assessment does, in fact, have significant potential”. 
A recent review of the field summarized 20 remote 
OSCEs ((Kunutsor et al., 2022)). They concluded that 
the delivery of remote clinical assessments is 
possible, nonetheless several limitations and 
challenges are identified. The review also concludes 
that assessments are acceptable to both students and 
examiners, and that there is moderate agreement 
with face-to-face clinical assessments.  

In the postgraduate setting, both the Royal 
College of General Practitioners, UK and the Royal 
Australian College of General Practitioners have 
adopted forms of remote assessment. The Royal 
College of General Practitioners, UK created the 
Recorded Consultation Assessment (RCA). A survey 
of RCA examiners found that 60% believed that the 
recorded consultations had enough information to 
make a judgement but 38% felt less confident about 
judgements and standard setting than in the face-to-
face assessments. Case selection by candidates and 
lack of complexity were reported as problems ((Botan 
et al., 2023)). The Royal Australian College of General 
Practitioners’ Remote Clinical Examination uses 
Zoom to connect students with simulated patients. 
The stations are pre-programmed break out rooms 
and examiners watch the consultation in real time.  

At the time of writing this manuscript, we could 
not identify any evaluation of postgraduate 
membership exams which were conducted with 
purpose-built software. We believe that our 
evaluation will be useful, as now more Universities 
and Colleges may be moving in this direction. There 
are certain advantages of using purpose-built OSCE 
software. The duration of stations, circuits and 
sessions can be controlled independently, which 
allows for the duration of these to be extended in real 
time when technical difficulties arise. There is real 
time notification of technical problems to all 
participants in the exam. This permits fast and 
efficient resolution of technical problems. In 

addition, there is real time communication of 
administrative staff with students. This further 
enhances the ability to troubleshoot technical 
problems without destroying the temporal order of 
the exam (order of stations). One other clear 
advantage is the reduced need for examination 
administration staff; five per circuit in our exam 
setting. This was manageable and we were able to 
run the exams smoothly. This compares favourably 
to what is needed in exams delivered by generic 
video conferencing software ((Shehata et al., 2021)). 
Thus, we believe that such exams are feasible and 
even sustainable in the long run and beyond the 
pandemic as evidence shows that adopting new 
technological tools in clinical skills teaching and 
evaluation improves accessibility and 
efficiency.(O’Rae et al., 2025). 

An important limitation of the approach 
presented here, which, however, applies to all remote 
exams in general, is the inability to test skills of 
clinical physical examination. This however, can be 
partly mitigated by using examination cards and by 
enhancing relevant WPBA components, such as the 
Clinical Examination and Procedural Skills (CEPS) 
component. This has been shown in the case of the 
membership examination in orthodontics during the 
COVID-19 pandemic (Eckhardt et al., 2021). Indeed, 
regardless of the pandemic, WPBAs have now been 
suggested as a better tool to assess examination skills 
in the context of real life despite the reliability 
limitations (Khan, 2017). Thus, the reduced role of SS 
in examining certain clinical skills can be replaced by 
well conducted WPBA assessments. A second 
important limitation of the approach presented here, 
is the fact that the required number of administrative 
staff increases with the number of students (and thus 
additional circuits) that one needs to run. Whether 
this factor proves to be limiting in larger-scale exams 
is something that still needs to be established, 
although as the technology improves over time this 
limitation is likely to become less severe. 

Finally, with respect to the question of whether 
exams of this sort can be used as a tool even outside 
the setting of the pandemic, our experience shows 
that this is indeed the case, at least in our setting of a 
small number of medical professional examinees.  

6. CONCLUSION 

The challenges of delivering clinical skills 
examinations in the setting of the pandemic have led 
to the development of a purpose-built remote 
assessment tool that is sufficiently valid and reliable 
thus allowing for its use to considered outside the 
setting of the pandemic.  
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