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Abstract
Background

The study emerged from the necessity to reschedule an in-person long case examination to an online platform for Physician Associate students’
�nal clinical examination. The group had already experienced a delay in taking this clinical examination due to missing clinical hours, during
Covid-19 restrictions. The aim of this study was to evaluate the experiences of students and examiners for a high stakes’ clinical examination
online. Research suggests that the long case is the only clinical examination that promotes holistic assessment. However, a disconnect between
the patient’s presence and the student in the virtual environment was a key �nding in this study.

Methods

This was an evaluation research study, using the Context, Input, Process, Product (CIPP) model, which provided a framework to establish the
effectiveness and/or success of an online format for a high stakes’ clinical examination. All students and examiners were invited to take part in
virtual interviews.

Results

Results suggest that both students (n=5) and examiners (n=7) agree that, while the stress of a face-to-face examination was lessened for the
student, this was balanced by a new stressor of potential internet problems. All agreed that a virtual setting for a high stakes assessment is not
transferable, with both groups citing the lack of opportunities to ‘read the patient’ and ‘showcase their physical exam skills’ as challenging.

Conclusions

Our study suggests that, in the context of balancing the risks of the pandemic with graduating healthcare professionals, the online format was a
success. The bene�ts cited included the preparation of students for real life situations in a clinical setting, with a healthcare system now more
reliant on virtual consultations, and the capacity to offer increased opportunities for formative assessment of consultation and clinical reasoning
skills. However, recommendations suggest that the long case could be planned so that student and patient are in the same setting to perform a
ten-minute physical exam, con�rming the �nding that questions on ‘how to’ examine a patient are no substitute for ‘doing’.

Background (Context & Purpose)
From the initial national lockdown in Ireland Physician Associate (PA) students wondered how much of an impact the interruption to their
workplace learning would have on their completion of the programme and ultimately quali�cation as a PA. When students �nally resumed clinical
placements, they were further challenged by the constraints of physical distancing, which impacted on examining patients close-up, e.g., their
mouths, eyes etc. In some instances, they were not permitted to examine patients at all due to risk of Covid-19. Literature suggests that these
constraints have heightened the level of anxiety of students that can threaten their wellness (1).

The context of the assessment evaluated here emerged from the necessity to move from a planned in-person examination of clinical skills with
patients to an online examination. Healthcare settings have adapted teaching during Covid-19, such as beside rounds to virtual beside rounds (2),
face-to-face lectures with webinars, and some transferring to a problem-based learning approach online (3). The rise in Covid-19 numbers after the
Christmas 2020 period made face-to-face clinical examinations high-risk as the Alpha variant of the virus was present in the community. At the
same time the student group had already experienced a delay in taking their �nal examinations (planned for November 2020) due to missing
clinical hours, which had to be made up to satisfy the curriculum. Some medical schools brought �nal examinations forward to increase numbers
of quali�ed healthcare staff available to work during the pandemic (4). However, the PA programme is a two-calendar year accelerated programme
and all clinical hours scheduled are required to graduate a safe practitioner. The need to balance the risks and bene�ts (5) during this fraught time
was uppermost in everyone’s minds. Medical school administrators faced the challenge of protecting learners while also minimising interference
with their medical education (6).

Even with a small number of students (n=10) for clinical examinations, there was a potential of 25 people being in close contact for up to two
hours. An observed structured clinical examination (OSCE) examination was already scheduled for the previous day of the long case examination
and this was judged safe to proceed, due to the short duration of the OSCE stations (8 minutes per station) with simulated patients. Safety
protocols and physical distancing were followed, as per other institutions, to lessen the risk of Covid-19 spread (7, 8). The clinical examination
skills assessed during the OSCE were deemed a sign-off on the student’s physical examination skills. Therefore, the physical examination
component of the long case was altered to focus on clinical reasoning skills of the student (9). The choice of physical examination deemed
appropriate to carry out for the patient scenario in question and describing the technique of the examination was the focus of this part of the long
case (10). While the limitations of the traditional face-to-face long case examination, such as examiner and patient variability, have been reported
elsewhere (11),(12), an opportunity to test the examination using a standardised patient with two examiners, presented itself. This time sensitive
decision, for the safety and wellbeing of all stakeholders (13) was approved by the external examiner of the programme. The students had
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previously carried out a face-to-face long case examination during the previous semester and were asked to draw of this experience to compare to
the online examination experience.

The purpose of our study was to evaluate the experiences of a virtual assessment of PA students in their �nal clinical examination, from the
perspectives of the examiners and the students. The study takes advantage of an innovative opportunity to evaluate an online assessment with a
view to lessons learned, should this assessment process be used in the future. As the PA students, who are now graduates, navigate a healthcare
system, which is more reliant on virtual consultations with patients, it can be argued that the use of virtual platforms, such as Blackboard
Collaborate, prepares the student for real life situations in a clinical setting. The platform has been evaluated as a time e�cient, easy to use
technology (14). Despite technical glitches, i.e., occasional time delay and audio echo, it was viewed as an e�cient virtual medium. Given the
uncertainty regarding duration of the impact of COVID-19 on clinical practice, PA graduates have found themselves using telehealth, even if
temporarily, to limit interactions and ensure patient safety (15).

Method
This is an evaluation research study, using the Context, Input, Process, Product (CIPP) model (16) [Figure 1], which provides a framework to
establish the effectiveness and/or success of an online format for a high stakes’ clinical examination. The CIPP model particularly focuses on the
inputs and process for the assessment evaluated, presented within the context of the pandemic. Prior to the examination, students received a
number of practice sessions, using the Blackboard Collaborate platform. Some examiners had been using the platform since the pandemic
restrictions were implemented while some of those examiners outside the organisation had already examined communication skills using this
platform. Those who were not familiar with the platform received training. To satisfy the input part of the CIPP model, literature was reviewed to
check the evidence on validity of online examinations. The product, which relates, in this case, to the results of the examination were not the focus
of the study but merely an observation in the presentation of �ndings, as compared to a face-to-face long case examination. The core values of
the programme are those of the university in which the programme is run, i.e., Respect, Collegiality, Scholarship and Innovation. All methods were
carried out in accordance with relevant guidelines and regulations under ethics approval and consent to participate. Written informed consent was
obtained from all subjects.

Within the framework of the CIPP model, this was a retrospective study using a descriptive qualitative case study design, with a focus on the
experiences of participants as per Yin’s approach (17). All 10 healthcare professionals who were involved in examining �nal long case
examinations (two per student) and the entire group of PA students (n=10) who took these exams were invited to participate. The gatekeeper (LK),
via university email addresses, recruited them. The healthcare professional examiners comprised �ve consultant doctors and �ve PAs, who were
matched in pairs to examine one student each during a 40 minutes’ examination online. The normal breakdown of this examination is �fteen
minutes for a focused patient history, �ve minutes to report back to examiners, ten minutes of physical examination of the patient and ten minutes
of questions and discussion with examiners. The students, who were undertaking their �nal long case examination, had completed their
programme, when invited to take part in this research. There was a 60% response rate.

Data was collected via virtual one-to-one interviews, using MS Teams, and lasted approximately 30 minutes each. They were carried out by one
researcher (DC), who was not one of the faculty on the programme, but has a background in digital learning. Interviews were recorded, transcribed,
and analysed using thematic analysis. Once transcribed and pseudonymised (LK), both researchers (DC, PJ) used Braun & Clark’s six step process
(18) to guide the analysis, separately and then met to share their �ndings.

Results
Having two researchers involved in the data analysis allowed discussions to take place around �nal themes, how data supported the themes, and
if themes overlapped. Five students (S1-5) and seven examiners (E1-7) took part in the interviews. While themes overlapped between students and
examiners these were experienced from different perspectives. The interview prompts also explored their recommendations for using a virtual
assessment format in the future. The data is presented under three �nal themes: 1. Stress, 2. Holism and 3. Transferability, with direct quotes from
students and examiners as relevant.

1. Stress
This theme represents participants’ references to feelings of uncertainty, feeling stressed or calm, and reading the situation as daunting. For most
students, there was a balance of being calmer in their own home environment before the exam but worrying about how the physical examination
part of the assessment would translate online:

it was very calming being in your own surroundings...got a coffee with my mum when it was over...you are more relaxed...sometimes the
adrenaline of an exam helps you along… (S1)
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However, this student also felt that ‘…it was a bit daunting to try a new form of examination for our �nal exam… (S1). Trying to �gure out the
transferability of the physical examination of the patient online was a challenge for all students e.g.

…another level of stress...so worried about how we were going to talk through the physical exam… (S3)

Because of Covid-19, the examination format was changed to online within two weeks of the date set, following approval from examiners. This
was then communicated to students, so that preparation for the virtual assessment created uncertainty for the group as verbalised in this quote:

…what was challenging was there were a lot of unknowns up till the last point of how our exams would happen...I was not certain if I was saying
or doing the right things… (S3)

On the other hand, some examiners expected there to be more stress for the student in a face-to-face exam, for example:

…it (long case) seems to generate a tremendous amount of anxiety, and it stems from this power differential. When you are in the room physically
with two examiners and a student...it seems to generate a tremendous amount of anxiety (E7)

Yet, as an examiner, this person admitted’…I was nervous…I did not want to mess it up… It is different than just going to sit in a room and examine
the student’ (E7)

For most examiners the stress during the virtual exam was related to internet connectivity concerns, with a feeling that there is ‘…always some
technical di�culty...some technical glitches’ (E5). However, one examiner regarded it as ‘…an excellent platform...We were lucky it all went so
smoothly (E6).

Transferring such a high stakes clinical examination online did bring its challenges such as the holistic assessment of the patient, discussed in
the next theme.

2. Holism
This theme incorporates the perception that a physical examination makes for a more holistic assessment. The belief that the student needs to be
able to read the patient and the view that there is a disconnect in the virtual experience as the patient acts as a trigger for the examination process.

One student described this as:

I �nd (the in-person examination) a better situation for me in terms of getting the information I want from the patient and being able to gauge their
reactions and looking for different cues from them. (S4)

However, another student highlighted the disconnect between the patient’s presence face-to-face and the virtual environment, stating that it was
not of any bene�t as a graduating PA:

It was more comfortable for me, but I do not feel like it was bene�cial for me as a clinician. I do not get anything from this. I mean, I can talk to you
online, …you cannot see that my body language is completely different than for me to walk into a patient and do this. (S5)

Likewise, from the examiners’ perspectives:

…you will never fully replace a long case...the reading of things like body language...prefer real live patients...the relational stuff...communicating…
(E3)

Including physical exam makes for more holistic assessment…a better rapport with people if it is in real life...you can kind of sense things more
and there is a better �ow...I always think in person is nicer (E1)

A number of examiners agreed that the face-to-face examination gives a ‘more holistic experience’ (E2; E3; E5; E6). Students concurred with this
sentiment, overall, preferring a face-to-face exam. The following is typical of how students verbalised this sentiment:

…the non-verbal cues that you would get from a history from a patient...not as evident because you were just looking at a computer (S1).

I do prefer the patient interaction in person and being able to speak directly to the patient and having that closer interaction (S2).

On the other hand, students acknowledged that, while virtual clinics have a place in healthcare, they do not exclude the need for in-person
appointments, as the following sample quote suggests

…eventually some patients do need to be seen in person...virtual clinics are the next way forward. During Covid, it was a safer thing not only for
consultants and us, but also for the patient...safety comes �rst and it is just the safer way for everyone involved. (S1)



Page 5/9

For an examiner the issue of spontaneity was an issue:

It is hard to be spontaneous...you have to wait until they �nish talking so you can then interject something. (E7)

While another examiner felt that ‘you could give them a bit more direction if you were beside them...encourage them’. (E4)

These �ndings lead into the question of whether or not virtual clinical examinations are transferable or not, which is the �nal theme.

3. Transferability
While the long case examination was planned in such a way that all elements of the assessment, except for the student performing a physical
examination of the patient, were followed as for a face-to-face examination with timing unchanged, the examiners agreed that the in-person
format was not transferable to the virtual format. Responses to the prompt about using this assessment in the future included:

…it is not mimicking a real situation, or an inpatient scenario...not a true face to face interaction (E2).

…it is not the same being able to see both the student, your co examiner and the patient participant...I can’t read body language ... read the facial
expression (E3).

While not recommending an online long case examination as a �nal assessment, this examiner acknowledged the convenience of it, and being
able to examine someone if you worked in a different setting.

...it, it is handy to turn on your phone and examine someone if you are working somewhere else. So, it gives you more opportunity to have more of
a range of examiners, for students as well. And it is good…if you have more of these exams opposed to less in-person ones, then you are getting
more experience and training. (E1)

One student suggested that you could score higher on a virtual examination but would still not recommend it for future assessments

I feel the physical ones are more real, they are setting you up for the future and if you mess up on something, it can be corrected straight away.
With long cases online, you could be doing so many things wrong and you may never get it correct. So, you are going to keep doing it. With an
online long case, you are not examining physical skills at all. But it is easy for the students because you can score higher. (S5)

Likewise, this student did not see it as a substitute for the �nal long case examination but more as a supplemental type of examination, where
students could practice being assessed.

I would recommend it as an addition, a way for students to be assessed more frequently by examiners, when in person things cannot be organised
or there's not capacity for it or there is not the space, I think it does give you a chance to run through what a long case is meant to be. You know,
you can take a history from your patients. Like I have mentioned, the physical exam part is really challenging. But the questions at the end, that is
the same that you would get, even if you were in person. So, there is a space for it, but more like a supplemental type of examination. But, I would
not think it should be the sole method of examination for long cases. (S3)

While bene�cial for history taking and having a place for practice sessions S2 believes that an in-person examination is better:

You are better off to do physical exams in terms of OSCEs and long case in person, it makes sense. The examiner cannot see your technique
online. They can't see that you know, where you are listening to, with your stethoscope. Yes, it is important anatomically to know what people are
doing. (S2)

In summary, it seems that, in the context of the pandemic and the challenges which were faced by students and examiners, the virtual assessment
met the needs at that time. In relation to the Product of the CIPP model, results for these students were comparable with results from their in-
person long case examination in the previous semester.

Discussion
An evaluation of a long case examination using a virtual platform has clearly been challenging for examiners and students, albeit in different
ways. Covid-19 brought a scenario like no other, meaning that the students in our study had reduced time in the clinical setting prior to exams.
They could have felt less prepared for areas of practice, that are based on experiential learning, a �nding that has been found previously (19).
Some students felt more relaxed in their own environment, perceiving the virtual environment to be less daunting and stressful than in-person
settings. The virtual assessments were also viewed to be time e�cient, enabling clinicians to participate remotely from clinical sites (20).
Furthermore, the use of virtual platforms offers students an opportunity to develop their telemedicine consultation skills in advance of undertaking
online consultations in real practice (21). Some primary care providers have reported using telemedicine more than �ve times a day during Covid-
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19 (22). In a context where COVID disruption is ongoing and there is increasing chance of similar pandemics in the future (23), virtual approaches
can help build resilience into higher education (24).

According to Tijani et al (12) the examiner variability of the long case is well known so that the OSCE is included for clinical examinations in
medicine to counteract such potential variability. Following their study, and comparing both forms of assessment, they recommend using both
rather than replacing the long case with the OSCE, as the marks awarded for the long case do not re�ect the global ability of the students.
However, Tey’s �ndings (25) suggest that the long case is the only clinical assessment that promotes holistic assessment, playing an important
role in fostering clinical skills and encouraging students to spend time with patients. During the interviews, some examiners suggested that this
was the only examination which tested holistic assessment. A number of students in Tey’s study believed the long case to be an authentic
representation of medical practice. This belief concurs with �ndings in our study where students believed that this was an opportunity to
showcase all their skills. Equally, examiners believed that it mirrors what doctors do in their everyday work (25).

While acknowledging the long case as reaching the pinnacle of the programme assessment in Tey’s study, students in our study believed that the
virtual assessment version did not allow them to read the patient. They believed that they missed out on these in-person cues. It is well known that
subtle shifts in voice can get lost in the digital noise and lack of direct eye contact, hidden body language or technical hiccups such as lag, can
hinder the natural �ow of conversation (26) Transferring their ability to talk through physical examination skills created another layer of stress for
the students in our study as did the challenges of internet connectivity for both students and examiners, challenges found by others too (27) (28).

Leaving aside its challenges with reproducibility, the greatest strength of the long case has been cited as its evaluation of the student’s
performance with a real patient, presenting them with a realistic clinical challenge (29). The patients in this evaluation were simulated patients,
who believe that they have an important role in healthcare education and that their unique insights play an important bene�cial role in student
learning (30). It is well accepted that a combination of clinical assessments such as the OSCE and long case is recommended for �nal medical
examinations (11). Virtual simulations and clinical assessments have never served as substitutes for direct patient care (31). However, as was the
case for our study, the physical examination part of the long case was verbalised, rather than performed, with an emphasis on the student
providing clinical reasoning for the type of exam performed with an emphasis on verbalising technique. Clinical reasoning is seen as very
important for physician associates (32) suggesting that it can contribute to reducing diagnostic errors (9). Similar to our �ndings, Hannon’s study
(10) found that students believed that narrating the physical examination caused the �ow of the patient interaction to be awkward, and, more than
half of their sample felt it was not as good as the in-person exam.

Overall, virtual examinations will only be continued if there are advantages to the student and examiner. There are many practical caveats to
consider to decrease variations in experiences. Pettit summarise these as variations in home environments, which can affect internet issues such
as WIFI and bandwidth, while busy households causing noise and potential interruptions are also real considerations (33).

Conclusion
Consensus was reached by students and examiners on the suitability of this type of online assessment for high stakes examinations beyond
Covid-19. Clearly, a virtual assessment for clinical diagnosis and skills is not recommended for a �nal examination such as the long case.
However, in the context of Covid-19 and the necessity to graduate medical professionals, such as physician associates, it was seen as achieving
this goal. This group of students, rather than �nishing earlier, �nished later than scheduled as they needed to meet the curriculum hours for
module credits. Graduating from an accelerated degree programme, patient safety was utmost in the minds of academics and examiners, so that
virtual clinical examinations met the needs of the programme at this unprecedented time. Moreover, in a context where COVID disruption is
ongoing and there is increasing chance of similar pandemics in the future, it is wise to build resilience into teaching and assessment strategies by
working to optimise the use of virtual approaches to ensure that they are used appropriately to bring value where they can. The increased use of
tele consultations means that consideration should be given to their incorporation into the PA curricula and in this case a virtual assessment
would be wholly appropriate.

Finally, it was identi�ed that virtual platforms may offer additional formative opportunities for rehearsal of clinical reasoning, history taking and
communication skills, through their enhanced accessibility for busy clinician examiners. The CIPP model was a useful framework for this study as
it focused on the importance of context and inputs before planning data collection. Re�ecting on the pandemic, there have been many innovations
which can be evaluated using such a model, so that we learn for future extraordinary teaching, learning and assessment challenges.
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Figure 1

CIPP Model


