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Background: Formative mock examinations are increasingly used to help medical students transition from theoretical learning to
clinical application. Delivering such assessments through virtual near-peer formats may enhance accessibility and engagement, yet
evidence remains limited regarding student perceptions and confidence outcomes.

Methods: A single live virtual near-peer mock single-best-answer (SBA) examination was conducted in March 2023 using an
interactive polling platform. Senior medical students developed 30 SBA questions aligned with the UK Medical Licensing Assessment
content map. Participants completed a post-session questionnaire containing retrospective pre- and post-ratings of confidence and
anxiety, and items assessing perceived preparedness, question difficulty, time allocation, and platform usability. Data were analysed
using the Wilcoxon signed-rank test and Pearson’s chi-squared test.

Results: A total of 198 students participated, with 82.8% from Cardiff University. Median self-reported confidence for sitting final
examinations increased from 5 (IQR 4-6) to 6 (IQR 4-7) (p < 0.001), while anxiety remained unchanged at 8 (IQR 6-9) (p = 0.054).
Participants rated the mock as moderately beneficial for exam preparation (median 5 [IQR 4-6]) and judged the 90-second question
limit appropriate (median 8 [IQR 7-10]). Most respondents (65.7%) preferred the live-polling platform for future mock assessments.
Conclusion: A single virtual near-peer mock SBA examination was feasible and well received, and was associated with a small but
measurable gain in students’ self-reported confidence without a change in anxiety. These findings highlight the value of virtual near-
peer formats as accessible formative tools within undergraduate medical education. However, the generalisability of results should be
interpreted cautiously given the retrospective pre—post design and sampling concentration.
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Introduction
The pursuit of innovative pedagogical strategies remains an ongoing endeavour as medical educators strive to enhance
learning experiences and outcomes.' The journey from theoretical knowledge acquisition to clinical competence is
a multifaceted and demanding process.” Formative assessment has emerged as a key component of effective education,
providing structured opportunities for feedback, encouraging continuous improvement, and fostering active engagement
with learning materials.”> Through regular feedback and coaching, formative assessment promotes metacognitive
awareness and supports the development of a growth mindset that fulfils lifelong professional learning.’

When applied consistently, formative assessments can enhance motivation and improve knowledge retention through
repetition and retrieval practice.®” Testing itself functions as a learning tool that strengthens recall and facilitates the
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transfer of information into long-term memory.'®'" These assessments also encourage self-regulated learning behaviours,
helping students identify weaknesses and integrate feedback into their study strategies.'* ' Within medical education,
this process of feedback and reflection contributes to the development of lifelong learning habits and professional
accountability."?

In recent years, advances in educational technology and the widespread disruption caused by the COVID-19
pandemic have reshaped how medical education is delivered. The rapid transition to online and hybrid formats required
educators to maintain assessment quality while ensuring accessibility and inclusivity in virtual settings.'>'® This
transformation aligns with the broader mission of universities across Europe to embed innovation and flexibility within
their curricula, preparing graduates for evolving professional demands.'” For medical schools, this shift has driven the
search for digital assessment models that preserve pedagogical integrity while expanding reach and scalability.

One approach that reflects these aims is near-peer teaching, in which senior students provide structured learning
experiences for their junior peers. The method draws upon cognitive and social congruence, as tutors who recently
mastered similar material can explain complex concepts in ways that are relatable and accessible.'®!'? Near-peer teaching
benefits both learners and tutors, enhancing knowledge consolidation, confidence, and communication skills while
fostering collaboration and mutual support. When integrated into formative assessment, the near-peer approach combines
realistic examination practice with feedback and reflection in a supportive learning environment.?’ 2

With the growing reliance on digital learning, near-peer teaching has expanded into virtual environments, leading to
virtual mock examinations that simulate assessment conditions using interactive technologies such as live polling
platforms.”>® These sessions offer accessible opportunities for practice and immediate feedback, but they also pose
challenges in maintaining engagement and replicating authentic exam conditions.?”*® While virtual near-peer formats
have been used effectively in Objective Structured Clinical Examinations (OSCE) and anatomy teaching, limited
evidence exists regarding their use in single-best-answer (SBA) examinations. The SBA format is central to under-
graduate finals and forms a major component of the forthcoming United Kingdom Medical Licensing Assessment
(UKMLA). Few studies have explored how students perceive the realism, difficulty, and psychological impact of virtual
near-peer SBA assessments, or how these experiences influence confidence and preparedness for high-stakes
examinations.

Understanding these perceptions is important for near-peer educators aiming to design formative assessments that are
both pedagogically robust and technologically feasible. Insights into students’ views on timing, question difficulty, and
platform usability can inform best practices for future implementation and help balance authenticity with accessibility.
The present study therefore aimed to evaluate medical students’ perceptions of a single virtual near-peer mock SBA
examination delivered through a live-polling platform. It examined self-reported changes in confidence and anxiety
before and after the session, as well as perceptions of preparedness, question difficulty, and platform usability.

Materials and Methods

Study Design

This study employed a cross-sectional descriptive design to evaluate the perceptions of undergraduate medical students
who participated in a virtual near-peer mock single-best-answer (SBA) examination. Data were collected using a single
post-session questionnaire that included retrospective pre—post ratings of students’ confidence and anxiety toward their
final examinations. Because these self-assessments were collected retrospectively within the same survey, the design is
susceptible to response-shift and recall bias. Consequently, findings are interpreted strictly as self-reported perceptions
rather than objective measures of performance or learning gain. The research adhered to the STROBE guidelines to

ensure transparency and methodological rigour.””

Setting

The educational session, titled Virtual Finals Mock Exam, was conducted as a single 90-minute event in
March 2023 via the Zoom™ videoconferencing platform. Question delivery and response collection were managed
through Vevox®™, a live-polling application that enabled synchronous participation. The session was hosted by one
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senior medical student (ND) acting as the near-peer tutor, supported by several co-tutors who moderated the chat
and handled technical queries in real time. The format simulated a finals-style written SBA paper. Thirty SBA
questions were displayed simultaneously on the Zoom™ screen and participants’ devices, each with a 90-second
time limit for answering before poll closure. The ninety-second limit was selected to reflect common SBA pacing
while maintaining engagement and session flow for a large virtual audience. Timing was manually enforced using
a digital stopwatch—a fixed, host-controlled approach that differs from self-paced exam conditions. After all
questions were completed, participants were shown anonymous aggregate response distributions, followed by
a concise explanation phase in which each question and its correct answer were discussed.

Participants and Recruitment

Participation was open to all undergraduate medical students in the United Kingdom. The event was advertised
publicly on OSCEazy’s social media channels, an international student-led teaching initiative.’® Although the
session was accessible globally, only responses from students enrolled at UK medical schools were included in the
analysis. A total of 198 medical students completed the post-session questionnaire and met the inclusion criteria.
The largest subgroup comprised Year 5 students, and 82.8% of respondents were enrolled at Cardiff University.
The session was scheduled in March, ahead of the end of the academic year when summative exams typically take
place, to maximise its relevance and impact on students’ final preparations.

Question Development

The thirty SBA items were authored by senior medical students and mapped to the UKMLA content domains to ensure
curricular relevance.’' Each item underwent internal peer review to confirm clarity, accuracy and appropriate difficulty
before inclusion in the session. The complete text of all items, together with their correct options, is available in
Supplementary Material 1. Interactive polling was used to present these questions as it has been demonstrated to be

a valuable educational tool.>3*

Data Collection
Data collection was conducted through a single post-session questionnaire (Supplementary Material 2), distributed via the

Zoom™ chat function. This questionnaire, comprising 10-point Likert-scale questions and single-item questions, was
designed to evaluate participants’ perceptions of the teaching session. It assessed participant confidence and anxiety levels
in preparation for final exams, both before and after the teaching session. It evaluated the perceived helpfulness of the
examination in aiding exam readiness and alignment with typical exam questions. Preferences for examination format,
engagement incentives, and platform suitability were explored. The responses were compiled into an Excel spreadsheet for
data management. Given the exploratory nature of the study, formal sample size calculations were omitted, and extensive
efforts were made to maximise participant recruitment for enhanced generalisability and statistical power.

Statistical Analysis

Survey data were exported to Microsoft Excel for preprocessing and analysed using Jamovi version 2.3.28.
Descriptive statistics summarised the data as medians and interquartile ranges (IQRs). Given the non-normal
distribution, Wilcoxon signed-rank tests were applied to paired retrospective pre- and post-ratings of confidence
and anxiety. Effect sizes were calculated as rank-biserial correlations, with positive values indicating increased
post-session ratings. 95% confidence intervals for effect sizes were not retained in the original analysis and are
therefore not presented. Associations between categorical variables (for example, preferred number of questions
and time per question) were tested using Pearson’s chi-square. Preferred item-count (eg, <30, 30, >30) and time-
per-item (eg, <90s, 90s, >90s) categories were pre-specified for chi-square analysis. All analyses were exploratory,
and no corrections for multiple comparisons were applied. Analyses used complete cases; no imputation was

performed.
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Ethical Considerations

Drawing guidance from the United Kingdom Health Research Authority’s online decision tool, the study concluded that
formal ethics committee approval was not requisite. Participants provided informed consent, thereby granting permission for
their anonymised data to be used in future publications. Participation was voluntary, with no compensation offered. The study
strictly adhered to General Data Protection Regulation (GDPR) guidelines concerning secure data storage and privacy. The
research involved no access or collection of private, personal or sensitive data, and participants accessed the Zoom ™ meeting
link without incurring any cost. No identifiable personal data were collected via the polling platform or survey.

Results

Participant Demographics

A total of 198 medical students completed the post-session questionnaire and were included in the analysis. The majority
(n = 164; 82.8%) were enrolled at Cardiff University, with the remainder representing other UK medical schools
(Table 1). Most respondents were in Year 5 (n = 75; 37.9). Demographic variables were self-reported, and no personally
identifiable information was collected.

Confidence and Exam Preparedness

Following participation in the virtual mock examination, students reported a significant increase in self-rated confidence
for sitting final examinations. The median confidence score rose from 5 (IQR 4—6) before the session to 6 (IQR 4-7) after
the session (Wilcoxon signed-rank Z = —4.62, p < 0.001, rank-biserial r = +0.35), representing a small-to-moderate
positive effect. In contrast, median anxiety scores remained unchanged at 8 (IQR 6-9) both before and after the session
(Z=-1.93, p = 0.054, r = —0.20), indicating no significant change. Participants’ perception of overall preparedness for
their final examinations following the session was moderate, with a median rating of 5 (IQR 4-6).

Question Difficulty and Time Allocation

Students perceived the difficulty of the SBA questions to be moderately aligned with that of their institutional final
examinations, with a median rating of 7 (IQR 6-9). The 90-second response time per question was viewed as realistic
and appropriate, with a median rating of 8 (IQR 7-10). Preferences regarding the number of questions and time

Table | Participants’ Distribution
by Year of Study

Year of Study n (%)
Year 2 3 (1.5%)
Year 3 23 (11.6%)
Year 4 68 (34.3%)
Year 5 75 (37.9%)
Year 6 29 (14.6%)

Table 2 Distribution of Ideal Number of Questions and Time per Question

< 90 Seconds, n (%) | 90 Seconds, n (%) | > 90 Seconds, n (%)
< 30 questions 25 (12.6%) I (5.6%) 6 (3.0%)
30 questions 13 (6.6%) 104 (52.5%) 5 (2.5%)
> 30 questions 22 (11.1%) 28 (14.1%) 22 (11.1%)
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allocation varied (Table 2). A little over half of the participants (n = 104; 52.5%) favoured the existing structure of 30
questions, each with 90 seconds. A smaller proportion (n = 25; 12.6%) preferred fewer questions with shorter time limits,
while 22 (11.1%) favoured a longer examination with more questions and extended time per item. A statistically
significant association was identified between the preferred number of questions and the preferred time per question
(> = 79.13, df = 4, p < 0.001), indicating a diversity of pacing preferences among students.

Examination Platform and Preferences

Participants rated the Vevox™ polling platform highly for usability and effectiveness in delivering the virtual mock
examination, with a median rating of 9 (IQR 8-10). When asked about preferred platforms for future mock examinations,
130 participants (65.7%) selected Vevox™ as their first choice (Table 3). Opinions regarding competitive features were
mixed: the presence of a leaderboard was rated as moderately motivating (median 7, IQR 5-9), whereas providing prizes
for top performers was viewed less favourably (median 5, IQR 2-8).

Discussion

This study explored students’ perceptions of a single virtual near-peer mock SBA examination delivered via live polling.
Participants reported a modest increase in self-rated confidence for finals while anxiety remained unchanged, and they
endorsed the general realism of item difficulty and a 30-item/90-second cadence. In line with recent shifts toward
technology-enabled assessment precipitated by remote and hybrid learning, these findings suggest that virtual near-peer
SBA sessions are a feasible and acceptable adjunct in medical education; however, they should be interpreted explicitly
as perception-level outcomes rather than evidence of educational effectiveness or performance gains.*>*°

The observed confidence gain is consistent with literature showing that formative assessment and near-peer learning
can support preparedness by structuring practice, feedback, and reflection.® ”'* 2% Near-peer delivery likely leveraged
social and cognitive congruence, enabling recently successful students to pitch explanations at an accessible level and
frame questions in relatable ways.’’° That anxiety did not change may reflect persistent, trait-like exam stress and the
deliberately challenging item standard, which was intended to stimulate clinical reasoning rather than provide reassur-
ance. From a psychological standpoint, an increase in confidence without heightened anxiety can still be seen as
a favourable affective signal before high-stakes exams. The perceived benefit of the virtual mock examination for
exam preparation aligns with the multifaceted nature of student resources, in which various pedagogical strategies
contribute to holistic learning.****

A recurring theme is that immediate, specific feedback strengthens learning by correcting misconceptions while
material is still salient.**** The post-item explanation segment here, which highlighted distractor rationale and pointing
to further study, aligns with this principle and may have supported the confidence shift reported, even in the absence of
measured performance outcomes. At the same time, the scope of formative benefit depends on question quality and
breadth. Our 30-item blueprint prioritised core internal-medicine topics for inclusivity across schools, but this breadth-

Table 3 Participants’ Preferences
for Platform to Deliver a Virtual
Mock Examination

Platform n (%)
Vevox 130 (65.7%)
Mentimeter 22 (11.1%)
Zoom polling 20 (10.1%)
Kahoot 20 (10.1%)
Slido 2 (1.0%)
Other 4 (2.0%)
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over-depth trade-off may have limited coverage of clinical reasoning nuances; future iterations could expand the item
pool and include more red-flags/high-value items to increase practical salience.*>

The 90-second time limit per item was selected as a pragmatic value based on the facilitators’ prior experience with
similar assessments. While this duration was somewhat arbitrary, our collective experience suggested that it would allow
most participants sufficient time to read, interpret, and respond to each single-best-answer question without feeling
rushed, particularly in a large live session where timing uniformity was important. We recognise, however, that this
approach departs from the authentic pacing of summative examinations, where students can allocate time strategically
across items. This includes answering familiar questions rapidly to preserve time for those they find more challenging.
By enforcing a fixed window, our design prioritised inclusivity and logistical synchrony over individual pacing
autonomy. This trade-off likely influenced perceptions of difficulty and realism and represents an important consideration
for future iterations of live virtual formative assessments.

Students perceived the 90-second limit as realistic, which is in keeping with typical SBA pacing and cognitive
constraints on reading, comprehension, and decisional latency.”*® Still, the host-controlled, fixed timing used to keep
a large session synchronised diverges from authentic exam conditions where candidates self-allocate time across items.
This ecological-validity limitation may attenuate transfer to real test-taking strategies and should be considered when
interpreting perceptions of difficulty and time pressure. More broadly, timing and item count remain levers with
pedagogical trade-offs: additional time risks overthinking, whereas tighter limits can suppress analytic processing; the
optimal setting depends on whether the goal is coverage or depth of reasoning.”*”*® An additional potential benefit of
delivering the assessment live was that it created a more immersive and synchronous experience, more closely replicating
the atmosphere of a summative examination than an asynchronous format would have achieved.

Technology played an enabling role by providing a simple, interactive platform that allowed hundreds of students to
take part simultaneously. Participants rated the live polling format as easy to use and effective for engagement, which
echoes findings from other studies using similar tools.’* >* These advantages are not necessarily unique to any one
platform but relate instead to the principles of good design: accessibility, clarity and immediate feedback. While
technology can make assessments scalable and inclusive, their educational value ultimately depends on the quality of
the content and the guidance of facilitators.*” The session also encompassed core internal medicine specialities to ensure
the relevance of content to all clinical year students.*®

The mixed reactions to competitive features such as leaderboards and prizes highlight the complexity of student
motivation. Some participants found competition motivating, while others were cautious about its potential to heighten
stress or feelings of inadequacy. Previous studies have shown that visible rankings can encourage engagement but may
also reinforce imposter feelings or excessive self-comparison.’®>® Keeping results anonymous, as was done here, may
help reduce such effects. Evidence suggests that extrinsic incentives may shift attention away from learning and may
even encourage dishonest behaviour.>® Thoughtful use of gamified elements can make assessments enjoyable, but these
features should remain supportive rather than pressurising.

Several limitations should be acknowledged. The study relied on a single post-session survey using retrospective
ratings, which is susceptible to recall and response bias. The sample was self-selected and mostly from one institution, so
the findings may not represent the experiences of students elsewhere. The analysis was exploratory and based on
perception data rather than objective outcomes, with no adjustment for multiple comparisons. The lack of substantial
changes in anxiety levels towards final exams might also be influenced by broader stress sources, emphasising the
importance of addressing stress management and wellbeing alongside examination interventions.”” SBAs mainly test
factual knowledge and pattern recognition and have been criticised for their propensity for test-taking behaviours.’®
Other formats such as very short answer questions could provide a more accurate assessment of applied understanding,
though these are more resource-intensive to develop.”® !

Importantly, our study did not attempt to measure performance or knowledge gain, as its intent was to describe
feasibility and self-reported perceptions in a large virtual cohort. Cross-checking self-reported improvements in perfor-
mance with actual scores is useful, as studies indicate that medical students often have poor self-assessment skills; high-
achieving students tend to underestimate their performance, while those struggling may overestimate theirs.>%
Establishing a causal link between participation in virtual near-peer assessments and summative outcomes would require
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a different study design. Recent meta-analytic evidence from other educational technologies underscores why this
distinction matters: for example, Bevizova et al reported that virtual-reality-based anatomy teaching produced
a moderate pooled improvement in learning outcomes compared with lecture-based teaching, though results were highly
heterogeneous and VR did not outperform physical models or clinical experience. This illustrates that while advanced
technologies can yield measurable performance gains under specific conditions, such outcomes are not automatic.®* In
contrast, the present study occupies an earlier point on that evidence continuum which is evaluating acceptability and
feasibility of a scalable virtual near-peer SBA model rather than its effect on objective performance.

Future research could build on these findings by introducing pre-registered designs with baseline measures, com-
parator groups and repeated sessions over time. The inclusion of detailed qualitative feedback and exploration of
confounding variables such as faculty familiarity with technology and perceptions from other polling platforms could
enhance future studies. It would also be valuable to explore how such sessions affect wellbeing and engagement in the
longer term, given the ongoing concerns about stress and burnout among medical students.”*>>-” Emerging tools such as
large language models may eventually assist tutors in generating or analysing assessment content, but these technologies

must be implemented responsibly and evaluated rigorously to ensure that educational integrity is maintained.®>

Conclusion

This study found that a single virtual near-peer mock single best answer examination was well received by medical
students and associated with a modest increase in self-reported confidence without a change in anxiety. The session was
viewed as realistic, accessible and valuable for examination preparation, demonstrating the feasibility of virtual near-peer
formative assessment. However, the findings reflect perceptions rather than objective measures of learning or perfor-
mance and are limited by the single-institution sample and retrospective design. Future research should include
comparator groups and links to summative outcomes to clarify the educational impact of virtual near-peer formats
within undergraduate medical training.
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