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Abstract

Realistic simulation-based learning has recently become

an integral part of medical education and can provide

several advantages if applied effectively. This study aimed

to develop and validate a realistic simulation case sce-

nario (RSCS) as a novel teaching tool for preclinical

medical students. Furthermore, we aimed to evaluate

student perception of this tool as a teaching strategy, as

well as to acquire an in-depth understanding of student

perspectives. We employed the mixed methods approach

to explore how clinical reasoning develops through a

validated RSCS. This study, which included 50 third-year

medical students, was conducted at the College of Med-

icine, Dar Al Uloom University, KSA between

November 2021 and February 2022. Most of the partic-

ipants (94%) were satisfied with the RSCS method and

92% of the participants reported RSCS as more effective

in terms of achieving learning objectives. Many
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advantages of RSCS have been reported, including the

provision of realistic knowledge relating to critical care

management, encouraging student participation in the

learning process, and enhancing interpersonal and

problem-solving skills. In conclusion, RSCS is an effec-

tive and dynamic teaching approach that aids in knowl-

edge consolidation with a significant impact on the

emotions and cognitive abilities of students.

Keywords: Case scenario; Clinical skill; Medical student;

Mixed method study; Realistic simulation

� 2023 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Almost all teaching institutions have experienced a shift
from teacher-centered to student-centered learning ap-

proaches; the same is true for medical schools. Apart from
interactive lecturing, small group teaching and clinical skill
sessions play a pivotal role in medical education. Realistic
simulation-based learning, an interactive teaching and

learning strategy, has recently become an integral aspect of
healthcare education that offers an alternative approach to
the traditional style that focuses on the learning needs of the

students.26 Realistic simulation-based learning has several
advantages, one of which is that it helps medical students
bridge the theory-practical gap by enabling them to distin-

guish between “knowing” and “doing”. This influences
outcomes in the clinical setting. In addition, this practice
helps to enhance the empowerment and self-confidence of

students as they build decision-making skills and self-
learning capacities.16 An extensive range of behaviors and
skills can be taught, learned, assessed, and reflected upon
in a learner-centered way using simulation-based learning.1

Clinical reasoning mainly involves the use of knowledge
and skills to reach a diagnosis and decide upon amanagement
plan that is personalized for each patient.20 With the recent

trend toward vertical integration in the medical curriculum,
medical students are now being exposed to various types of
clinical skills as early as their first year. The clinical

component continues to increase in the following years as
per the wedge design of integration. However, in the early
years of the medical curriculum, clinical teaching is limited

to basic clinical skills which needs to be more engaging and
focused, particularly in a college setting when students are
not exposed to patients. Subsequently, medical students
frequently express excessive anxiety and low confidence in

their clinical skills.12 Moreover, clinical teachers have also
reported their concerns with regards to the preparation of
preclinical medical students for the clinical phase.27

Another important point is that impactful and well-
designed scenarios form the mainstay for teachers to
address learning objectives and deliver a significant learning

experience for medical students. With this in mind, we sought
to develop and validate a realistic simulation case scenario
(RSCS) as a novel teaching tool for improving the clinical
reasoning skills of preclinical medical students. This RSCS
includes practicing free unguided clinical reasoning together
with applying clinical skills to preclinical medical students.

We also aimed to assess student perception and overall
satisfaction with regards to the RSCS as a teaching approach,
as well as to acquire an in-depth understanding of student

perspectives.

Materials and Methods

Research design

This is an interventional, mixed-methods study with a
convenient sampling technique. Both quantitative and

qualitative research methods were used to assess student
perception and to explore how clinical reasoning develops
through realistic simulation-based problems in a compre-

hensive manner. The rational of using the mixed methods
design is that quantitative data provides insights about stu-
dent perceptions and overall satisfaction with regards to the
RSCS as a novel teaching tool. On the other hand, analysis of

the qualitative data provided a deeper understanding of the
quantitative findings and a more in-depth explanation of the
perspectives of participants.

Study setting

The current study was conducted between November

2021 and February 2022 at the Clinical Skills and Simulation
Laboratories (CSSL) at the College of Medicine, Dar Al
Uloom University (DAU), KSA. The CSSL is equipped with

appropriate audio-visual equipment that is suitable to
imitate the simulated setting of an emergency department at
a hospital. The curriculum in the college of medicine, DAU,

follows the vertical integration model which is conducted
over six years. This curriculum consists of three phases:
phase I (preparatory, first year), phase II (preclinical, second
and third years), and phase III (clinical, fourth, fifth, and

sixth years). Clinical sciences are incorporated in the pre-
clinical phase (phase II) as problem-based learning and
clinical skills sessions that focus on basic clinical skills such

as history taking, clinical examination, and certain clinical
skills.

Participants and sampling strategy

In this approach, the facilitator’s team was diversified by
the inclusion of some facilitators who were experienced tu-

tors in the clinical department who regularly taught students
clinical skills across the years. The second element is non-
clinical facilitators who are academics working in the basic

medical sciences department. Both clinical and academic
tutors have solid experience in problem-based learning mo-
dalities. However, both types of tutors received training on
the format of the session, how to facilitate this case, clinical

skills education and assessment, and how to provide feed-
back to students. In addition, an experienced simulation
patient was recruited to enhance more authentic practice of

the scenario. Despite having good experience in acting for
educational purposes, the simulated patient underwent
training on the scenario to provide a consistent patient

http://creativecommons.org/licenses/by-nc-nd/4.0/
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experience. Of note, no informed consent was needed; hence
the simulated patient was not exposed to any risk or burden.

A total of 50 third-year medical students participated in
this study and were approached using convenient sampling.
Students were included if they were undergraduate medical

students in their third year at the College of Medicine DAU,
had completed the preparatory phase, and were willing to
sign the informed consent form. All students from the clinical

(phase III) and the preparatory (phase I) phases were
excluded. The recruited students were contacted personally
and electronically via e-mail invitations.

Ethical considerations

After obtaining the ethical approval, each student was
informed that they could refuse to participate or to opt out at

any moment of the study. There was no financial incentive for
participants. In addition, all participants signed an informed
consent formbefore the beginning of the study. The findings of

this study were treated anonymously.

Research instruments

The scenario

The research team suggested and developed topics for the
RSCS including myocardial infarction, thyrotoxicosis storm,

and COVID-19 cases. Myocardial infarction was the final
selection based on discussion and group consensus, consid-
ering the preparedness of both the students and the CSSL;

this ensured the participation of a greater number of stu-
dents. The case scenario was validated by a panel of three
clinical specialists/physicians who evaluated the case inde-

pendently. The raters used a Likert rating scale to assess the
pertinence, relevance, coherence, clarity, and sufficiency of
the content proposed in the clinical case. The response op-
tions were as follows: (1) fails to meet the criteria; (2) shows a

low level of compliance; (3) shows a moderate level of
compliance; and (4) shows a high level of compliance.14 The
reviewers also ensured that the case helped students to

practice free unguided clinical reasoning along with the
incorporation of knowledge, and the application of clinical
skills.

According to comments made by the reviewers and re-
searchers, modifications were made to the learning objectives
to be accomplished during the realistic simulation session,

the information provided to the students before interacting
in the simulated environment, and the organization of the
data exposed in the simulated case to avoid distractions that
could interfere with student practice. Finally, a pilot study

was conducted on 15 medical students who were excluded
from the study sample. This was applied to evaluate the
clarity and applicability of the tool; modifications were

incorporated as necessary.

Harvey cardio-pulmonary simulator

In the current study, we employed “Harvey”, a life-sized
mannequin available at our CSSL, which gives the user the

opportunity to study various cardiac conditions and practice
bedside examination techniques under realistic conditions
(GCRME, Miami, Model Number (UM2013)). This

mannequin provides users with a realistic simulation of 30
cardiovascular conditions (two normal and 28 cardiovascu-
lar diseases), which help medical students to develop and

improve their diagnostic skills in the field of cardiac care. It is
worth noting that Harvey is placed in a special area which is
connected with a control room where the facilitators can

follow the activity of the students without being noticed.

Student perception questionnaire

In the current study, we employed an established ques-
tionnaire2 that had been modified slightly and validated by

two medical education experts. This questionnaire focused
on the students’ perception of using the RSCS as a novel
teaching strategy and their overall satisfaction. The
questionnaire consisted of two parts: the first part included

demographic data, and the second part included student
perceptions (13 closed-ended questions and 2 open-ended
questions). Responses to closed-ended questions were rated

on a five-point Likert scale, with 1 representing strongly
disagree and 5 representing strongly agree. The employed
questionnaire was designed in Google forms and the link was

distributed to students via email after the educational ses-
sion. Before running the actual study, a pilot test was con-
ducted as the questionnaire was randomly distributed to 15

students to assess the clarity of the wording and the structure
of items. Two items were restructured based on feedback
from the pilot study participants. Cronbach’s alpha was then
used to determine data reliability.8

Guidance sheets for students and facilitators

The research team prepared many guiding sheets to be
used during the RSCS session. A history taking and exami-
nation sheet was prepared and provided to be filled out by

the students as the case progressed. A facilitator guiding
sheet included the case stem as well as the patient/family
history, vital signs, physical examination aspects, and treat-

ment (s) with expected outcomes. From this information, the
mannequin could be made to “come to life” through the
facilitator’s actions and respond appropriately to the situa-

tion. In addition, a “Done”, “Partially done”, “Not done”
validated checklist for questions given during history taking
and the skills performed during the examination was pro-
vided for the facilitator to complete while observing the

students. Items that needed to be in the room were listed and
provided (in some cases by photographs), thus limiting
exposed supplies to minimize student distraction and error.

Pre-class preparation materials for students

Some materials were prepared and sent to the students

before the simulation session and after completion of the
registration process; this included two videos with Power-
Point presentations that briefly highlighted the epidemiology
and management of cardiovascular system diseases. The

student’s active learning was ensured by indirect monitoring
through http://edpuzzle.com.10 This active learning was
mandatory for students to participate in educational studies.

Intervention and data collection

According to the student’s preferences and in alignment
with the timetable of the College of Medicine, DAU, the
session timings were determined on the most appropriate,

http://edpuzzle.com
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non-stressful days. The students were assigned into small
groups (a maximum of 5 per group). One facilitator guided

each group and each session was 60 min long.
The process was divided into 4 phases: pre-simulation

phase, simulation phase, debriefing phase, and feedback

phase (Figure 1).

Pre-simulation phase: (10 min)

Students received instructions and guiding information
concerning the RSCS session structure with a full explana-

tion of what will be expected from them. A clear statement
that this exercise not only contributed to the grades awarded
for the clinical skill lab was given to the students. Informed
consent was obtained from all participants, with students

having the right to refuse to participate or withdraw from
participation in the evaluation at any time with no penalty.

The simulation phase: (30 min)

The case scenarios were originally designed from the

clinical skills taught in the preclinical years mimicking a real-
world clinical situation, and subsequently, the results can
then be applied to the actual clinical practice. Student groups

were requested to manage the case and complete the Patient
History Taking and Examination sheet provided, which
included history taking, examination findings, investigations

required and their interpretation, differential diagnosis, final
diagnosis, and treatment.

The clinical skills practice of the participating students
was assessed by the facilitator in the control using a trained

simulated patient for history taking skills, whereas Harvey
the cardiopulmonary simulator mannequin was used for
cardiac examination skills. The students were evaluated

based on their ability to perform comprehensive history
taking and physical examination, based on a validated
checklist as well as their communication skills with the

simulated patient. On the other hand, an unguided student
roundtable discussion was conducted to explore their clinical
reasoning skills in terms of requesting and interpreting rele-

vant investigations, reaching a valid differential diagnosis,
and prescribing a treatment plan including patient education
steps.

The debriefing phase (10 min)

This phase allowed for dialog between students and the

session’s facilitator. Debriefing focused on the cognitive
process involved in problem identification, based on the
patient chart completed by students during the simulation

phase, the implementation of the management guidelines,
and the ability of the students to apply the techniques such
as examination. Additionally, during this phase, the stu-

dents were able to reflect on their knowledge acquisition,
the learning process, how they felt about their performance,
and if they could perform better. All participant responses

to the debriefing questions were recorded and analyzed later
by two independent researchers to uncover emerging
themes.

Feedback (10 min)

After the whole process, students who actively engaged in

the session were given the link to the Google form for the
questionnaire gathering data on their perceptions of the
RSCS. Upon completion of the questionnaire, the partici-

pants were granted certificates of appreciation as a simple
reward for their dedication.

Data analysis

All statistical analyses of the quantitative data was con-
ducted using the Statistical Package for the Social Science

(SPSS) software version 26 (IBM Corp., Armonk, N.Y.,
USA). Numerical data are summarized as means and Stan-
dard Deviations (SD), while categorical data are presented as
numbers and proportions. We also used the Friedman rank

test, a non-parametric test that helps to analyze ordered data
after identifying whether or not there is a pattern in ratings
provided by the respondents. Friedman rank test used the

mean score of each statement to rank the student perceptions
of RSCS as a teaching tool. The level of significance was set
at 0.05 for all tests.

For qualitative data, the responses to the open-ended
questions in the satisfaction survey together with the
recorded answers to the debriefing questions were analyzed

by two independent authors. The qualitative analysis was
then reviewed and discussed by all members of the research
team to ensure credibility and trustworthiness until they
reached a consensus. Data were coded manually to detect

the emerging themes using inductive content analysis.
Finally, all members of the research team agreed on the
emergent themes.

Results

In the current study, 50 third-year medical students
agreed to participate; 36 (72%) were female and 14 (28%)
were male students. Among the total number of participants,
6 (12%) had prior experience working in such a scenario

being already a graduate of nursing or a respiratory therapist
but as an assistant. Most of the participants (44; 88%) were
new to simulation/scenario-based teaching but were exposed

to conventional clinical skill teaching during their basic sci-
ences years.

Results arising from quantitative data

The frequency and percentage were calculated for each of
the statements rated on a scale of five-point scale, as shown in

Table 1. Our results suggested that a significant number
(62%, n ¼ 31) of the participants strongly agreed that
RSCS is more effective in achieving learning objectives.
This number increased to 92% (n ¼ 46) when 30%

(n ¼ 15) of our participants agreed on this. Furthermore,
RSCS gives the best realistic knowledge of critical care
management was the opinion of 90% (n ¼ 45) of

participants and the majority of participants (94%, n ¼ 47)
considered that RSCS is more exciting and enjoyable than
traditional methods. Moreover, 88% (n ¼ 44) of the

participants thought that RSCS encourages teamworking
between students and helps them to acquire interpersonal
skills and encourage teamworking skills. More than 94%



Figure 1: Flowchart showing the different phases of the study.
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(n¼ 47) of participants felt motivated to do the best work by
RSCS. Overall, most of the participants (94%, n ¼ 47) were
satisfied with the RSCS as a learning tool.

Next, we employed the Friedman rank test, a non-
parametric test that uses the mean score of each statement
to rank the perception of students related to the advantages
of RSCS as a teaching tool. Our results revealed that the first

ranked statement was “RSCS is more exciting and enjoyable
than traditional methods” with a mean score of 4.66. The
second and third-ranked were “Overall, I was satisfied with

the RSCS as a learning method” with a mean score of 4.54,
and “RSCS encourages students to participate in the learning
process” with a mean score of 4.46. However, a low mean

score of 2.46 was evident when the students were asked
whether the RSCS produced a lot of pressure on them
(Table 2).

Results arising from qualitative data

Four themes emerged from the content analysis of the

open-ended questions and the student responses to the
debriefing questions.
Theme 1: RSCS as a novel learning experience

Many of the participants showed high levels of enthu-

siasm about their involvement in this educational activity.
They believed it was a good method that was different from
the conventional approach of teaching skills laboratories as

it was more engaging and made learning more enjoyable.
One of the students said:

“Compared to what we usually do in the skill lab sessions,

that was a step up.”

Another student reported: “. . it was exciting to be

engaged with my colleagues, the supervisor, and the simu-
lated patient, it was so much fun.”

Theme 2: RSCS positively affected cognitive skills and student

emotions

Many participants reported that the RSCS had many
positive impacts on their skills especially in terms of
communication and problem-solving skills. Interestingly, the

students reported how they felt empowered and confident
that they could provide medical service independently. Some
of the students reported that this experience also positively

affected their communication, problem-solving, and leader-
ship skills.

“Having this experience of being prepared, working as a

team, and acting like a real doctor was quite pleasant. All of
this increased my confidence in my abilities to handle situ-
ations in the future.”

Another student commented, “. during this session,
many skills have been polished, particularly how we
communicate with each other and with the simulated pa-

tients, and how we all worked together as a group to solve
the problems we faced during this scenario.”

Theme 3: factors affecting the success of the RSCS session

The majority of the participants recognized several factors

that positively affected the success of the RSCS session. These
factors included doing this work in small groups, most of the
students being familiar with each other and mostly having the

same knowledge and experience, the familiarity of the stu-
dents with the case as it was part of their curriculum, using
well-trained simulated patients which ensuring that the

case was realistic, and student readiness as they received
preparation materials a few days before the session. They
also highlighted the important role of the facilitator in sup-
porting and supervising the sessions and giving immediate

feedback at the end of the session. Some students reported the
following:

“Working in a small group was an advantage of this
session.”

“. it was very important to have a feedback session right
after the case ended, where we could freely talk about how
we felt and what we thought while getting feedback from the
session facilitator."

“Using a control room with two-way glass where the
facilitator could follow us but we couldn’t see him was a
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Table 2: Ranking the perception of students with regards to

advantages of RSCS as a teaching tool using the Friedman

rank test.

Domain Mean

Score

Rank

Score

RSCS is more exciting and enjoyable

than traditional methods

4.66 1

Overall, I was satisfied with the RSCS as

a learning method.

4.54 2

RSCS encourages students to participate

in the learning process

4.46 3

RSCS motivated me to do my best work. 4.44 4

RSCS is more effective in achieving

learning objectives

4.42 5

RSCS encourages students teamwork

and acquires interpersonal skills

4.38 6

RSCS has promoted my ability to work

as a team member.

4.32 7

RSCS has helped me to develop

problem-solving skills related to

critical care management.

4.3 8

RSCS gives the best realistic knowledge

of critical care management

4.26 9

RSCS has improved my analytic skills. 4.18 10

RSCS developed my planning ability in

work

4.12 11

RSCS stimulated us to search for various

resources by ourselves

3.82 12

RSCS produced a lot of pressure on me

as a student

2.46 13

RSCS: realistic simulation case scenario.
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great point since it provided a sense of being unsupervised
and fully accountable for what we were doing.”

“Having the simulated patient gave the skill lab session a
more realistic sense.”

Theme 4: suggestions from students to improve the RSCS sessions

Finally, we asked the students about their suggestions to

improve the RSCS sessions. One suggestion was to send the
preparation material a few days earlier so that they could be
well prepared. Another suggestion was to include a training
session for the students on how this activity should be

conducted. Others recommended increasing the time
assigned for the session.

“I enjoy how they provide us the materials to read before
the session, but it would be more helpful if they delivered it
a few days earlier.”

“Everything went great for me, however I think that giving
each component of the session more time can improve my
performance.”

Discussion

Currently, most medical schools are shifting their
learning strategy from teacher-oriented to student-oriented
teaching methods. Implementing simulation-based training

in the early years of the medical curriculum would help
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students to improve their interpersonal, communication, and
problem-solving skills. Moreover, this would help to inte-

grate their knowledge frommultidisciplinary topics as well as
helping them to assess their own reactions and capabilities.
Although early clinical exposure for undergraduate medical

students has many advantages, preclinical medical students
frequently express excessive anxiety and low confidence in
their clinical skills. In addition, clinical instructors have

expressed concerns about the clinical readiness of preclinical
students. Hence, the context of this study aimed to improve
student learning opportunities by developing and validating
a realistic simulation case scenario (RSCS) as a tool for

improving the clinical reasoning skills of preclinical medical
students. Furthermore, we also aimed to evaluate the
perception and overall satisfaction of students with regards

to RSCS as a teaching strategy.
The case scenarios in the current study were designed to

cover the clinical skills taught in the preclinical years and to

mimic a real-world clinical situation; subsequently, the re-
sults can be applied to actual clinical practice. This study
included a convenient sample of 50 students who are
currently enrolled in the third year (preclinical phase) at the

College of Medicine, DAU, KSA. Overall, most of our study
participants were satisfied with the RSCS teaching approach.
Our analysis revealed many advantages of the RSCS strategy

such as being more effective in achieving learning objectives
in comparison to the traditional teaching of clinical skills,
giving the best realistic knowledge of critical care manage-

ment, encouraging students to participate in the learning
process, encouraging’ teamwork and the acquisition of
interpersonal skills, and motivating the students to do their

best work. In addition, RSCS helps the students to develop
problem-solving skills related to critical care management as
recorded in the student perception questionnaire. In agree-
ment with our results from both quantitative and qualitative

data, many previous studies have reported that scenario-
based education expands student knowledge and awareness
and improves their learning abilities and analytic skills.2,9

Another study, by Hudson and Ozsevgec, investigated the
effectiveness of simulation-based learning in learning and
overcoming student misconceptions and also found that

simulation-based learning strategies had a considerably
positive effect on the achievement of students.13,19 Our
results are also consistent with those of Amorim et al.,

who reported that students perceived realistic simulation
in a pediatric emergency as an effective teaching
approach.4 Furthermore, previous studies showed that
simulation-based learning can improve the communica-

tion skills, patient teaching, and teamwork of nursing stu-
dents.3,5,21 Interestingly, Battista reported that students
made sense of the clinical situation presented in the

scenario by reflexively integrating the use of physical
clinical tools, social interactions, and the performance of
structured interventions.5 Other investigators reported a

lack of communication skills among newly graduated
nurses when facing real patients or their caregivers. After
three months of the scenario based simulation training
program, a significant improvement was noticed in the

communication skills of the intervention group.15 It is
clear from the study of Sonmiz and Yeldirim that nurses
reported having difficulty with starting peripheral
intravenous catheterization, aspiration, and the use of

medical devices during the first months of employment,
thus indicating the importance of practice before real-life
application in hospitals.24 Finally, another study

demonstrated that simulation-based learning was a dy-
namic learning strategy for critical care nursing students as
it enhanced appraisal skills and learning abilities.2

In the present study, the Freidman rank test showed that
the first ranked statement among the stated advantages of
the RSCS, was “RSCS is more exciting and enjoyable than
traditional methods”. This is also supported by the qualita-

tive analysis of student responses in the current study. These
results are consistent with previous studies which reported
that simulation scenarios were a motive for most nursing

students with a valuable learning experience and clinical
skills.7,18 In contrast, a few students (8%) from those
enrolled in our study reported the RSCS created a lot of

pressure for them. This can be explained by the fact that
many students are worried about judgment from their
peers and others may be low achievers. However, this
feeling can be markedly reduced by the pre-simulation

briefing time. This is supported by the findings of Rudolf
et al., who noted that psychological safety from previous
experience is important and the debriefing phase can provide

this safety.22

Another important finding from our qualitative analyses
was the potential factors impacting student performance

during the RSCS sessions as reported by the enrolled par-
ticipants. Among the factors reported by the participating
students in this research were working in small groups, the

familiarity of the students with the case, employing well-
trained simulated patients, and student preparation before
the session. Many previous studies support our current
findings as they reported comparable pedagogical factors

that affect simulation-based learning.23,25 Our students also
highlighted the important role of the facilitator in
supporting and supervising the sessions, as well as

providing immediate feedback at the end of the session.
This is consistent with Madsgaard et al. who reported the
crucial role of the facilitator as an effective component of

learning in simulation.17 Finally, despite the fact that most
of the participating students were satisfied with the new
experience of RSCS as a learning tool, some of the enrolled

students made a few suggestions for improving this
educational activity session such as student training before
the RSCS activity and increasing the time allotted for the
simulation session. Previous research has consistently

shown that arriving prepared for the clinical skills
education session increases student involvement and helps
to enhance student skills.6,11,28

One of the strengths of our research is the use of a mixed-
methods design which aids in the exploration of student
perceptions as well as a better understanding of student in-

terpretations with more detailed evidence. In addition, the
results of this study were informative about the RSCS as a
novel tool that enhances clinical reasoning skills for pre-
clinical medical students. One potential limitation of the

current study may be attributed to the fact that it only
applied to a group of students from the same academic year
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and covered one case scenario. Therefore, further research
need to focus on various academic years utilizing many case

studies.
In conclusion, our findings clearly emphasized that the

application of RSCS for preclinical medical students can

effectively tackle the known limitations of the traditional
skills laboratory teaching approach. RSCS can be conducted
easily and significantly improves the clinical reasoning of

preclinical medical students as it helps students consolidate
knowledge and incorporate clinical skills. Based on the
findings of our study, we strongly recommend the imple-
mentation of RSCS as a teaching tool in the medical cur-

riculum for preclinical medical students.
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